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If you are contemplating a pharmacy practice career in 
academia, this may stem from the intellectual and cultu- 
ral stimulation and the variety of interesting and eager 
people that you encountered while in college. How- 
ever, there are many aspects of this career path that 
are not readily apparent. The goal of this article is to 
expand your perspectives about clinical pharmacy aca- 
demia so that you are more informed about it as a 
carecr opportunity. Specifically, this article provides 
an overview of the clinical pharmacy careers in aca- 
demia, insight into important issues in academia, and 
recommendations for making informed decisions about 
carecr options. 

Academic positions are often cited as being cither a 
tenure-track or a nontenure-truck and arc often available 
to clinical pharmacy faculty at cither a pharmacy or a 
medical school. A tenure-track position is one that 
requires an individual to successfully demonstrate scho- 
larly accomplishrncnts within the initial six years of 
employment, and in return, the university guarantees 
lifetime employment unless the institution falls into fi- 
nancial exigency or the faculty member exhibits miscon- 
duct. With a nontenure-track position, the faculty member 
must also dcmonstrate some level of scholarly accom- 
plishment, but there is more flexibility in the window of 
time during which this occurs. Although the university 
does not commit itself to lifetime employment of in- 
dividuals in nontenurc positions, it does provide a contract 
that conveys a commitment of employment for a given 
period of time and the contract is usually renewable at 
the end of each period. Individuals who cnjoy teaching 
but who do not desire scholarshiphesearch responsibil- 
ities are encouraged to seek an adjunct or affiliate cli- 

nical faculty appointment with a ncarby pharmacy and/or 
medical school. 

Activities and Overview of 

Most full-time clinical pharmacy faculty positions require 
the individual to balance and accomplish responsibilities 
related to four missions: 1 ) teaching, 2) scholarshiph-e- 
search, 3) service, and 4) patient care/practice. Although 
all faculty must make some level of contributions to each 
of these responsibilities, many institutions expect faculty 
to cxcel in only one or two of these four missions. There 
are several important career options that must be 
considered in ordcr to successfully balance and achieve 
thcse responsibilities. First, an individual pursuing an 
academic career must decide upon either a tenure- or 
nontenurc-track option. Sccond, because it is difficult to 
be accomplished in all four of these areas, there are 
primarily two types of tenure-track clinical faculty po- 
sition models now offered by pharmacy 
Individuals who assume the practitioner-educator model 
have equal responsibility for patient care/teaching and 
rcsearch/scholarship. Those who fulfill the researcher1 
educator model spend the majority of their time in 
research and teaching with much less time devoted to 
patient care. A nontenure-track position is similar to the 
practitioncr-educator model but, at some institutions thcy 
have less time devoted to research. The following sections 
provide insight into issues and factors to consider when 
contemplating either a full-time, college-based tenure- or 
nontenure-track position. 

~ c a ~ e ~ i a  in Transiti 

Higher education is currently undergoing rigorous fi- 
nancial restriction, external demands for accountability, 
and self-scrutiny . Therefore, any future academic career 
will likely be different than that of the faculty you had in 
college. For example, those entering academic clinical 
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pharmacy today are encountering changes in the tenure 
system, a different reward system, and continued evo- 
lution of academic clinical pharmacy. 

of higher education from Germany. This research mission 
requires faculty to generate new knowledge rather than 
just convey knowledge.[71 Institutions with medical and 
health-related profession educational programs also have 

Changes in the tenure system 
- -  

practice/patient care as an extension of their service or 
outreach mission. 

Unfortunately, by the mid- 1900s the faculty reward 
system, even in institutions with no graduate programs, 
had evolved to one in which decisions about faculty 
promotions were largely based only on the individuals 
research and publication record.[71 The effectiveness of 
one's teaching was given little, if any consideration at the 
time of promotions. 

In 1990, Boyer called for academia to move beyond this 
problem.[71 He stated that each institution should clearly 
establish its unique missions and measure itself by these 
values rather than the traditional research reputation. To 
accomplish this, Boyer asserted that higher education 
must establish and adopt a new way of defining and 
rewarding scholarship. Boyer proposed that the term 
scholarship must take on a broader meaning than just 
original research in order to characterize the full scope of 
duties an academician is expected to accomplish in today's 
higher-education institutions. He further characterized the 
scholarship expected among a faculty as encompassing 
four distinct functions: 1) the scholarship of discovery 
(i.e., original research), 2) the scholarship of application, 
3) the scholarship of integration, and 4) the scholarship of 
teaching. Glassick and colleagues"] have since facilitated 
acceptance of this concept by establishing criteria by 
which scholarship can be measured. These criteria have 
helped distinguish the difference between achievement of 
excellence and scholarship. and they are enabling institu- 
tions to place equal value on all four types of schol- 
arship.'" Although all four types of scholarship are 
recognized by most institutions, most institutions require 
faculty to excel in only one or two of these four options. 

During the last 11 years, these pivotal reports have led 
most institutions to reevaluate how faculty members pri- 
oritize their time and the faculty reward system. There- 
fore, when contemplating an academic position, an 
individual should clearly understand the institution's 

In the early 1900s the tenure system was established so 
that faculty would have the academic freedom to express 
their thoughts without fear of dismissal.[31 Due to sta- 
tutory repeal of the mandatory retirement age and fi- 
nancial restrictions in higher education, many institutions 
are finding tenure limits their flexibility in responding to 
fluctuations in admissions to different degree  program^.'^] 
Advocates believe tenure is necessary since it provides a 
healthy environment that encourages new ideas; indivi- 
duals can say what they want and be protected from dis- 
missal.['] Opponents believe it protects the incompetent 
and reduces the flexibility institutions need to be res- 
ponsive to new demands such as limited financial re- 
sources and accountability. 

At most institutions, the tenure system provides new 
assistant professors a time span of approximately six years 
in which to demonstrate achievement in teaching, service, 
practice. and sch~larship/research.[~] After this window of 
time, the faculty decides whether to grant tenure. The 
granting of tenure implies a guaranteed position within 
the university unless there is financial exigency or the 
faculty member is found guilty of misconduct. 

When contemplating the tenure- versus nontenure- 
track alternatives, the individual should weigh the benefit 
of academic freedom with the difficulty, stress, and 
anxiety that many academicians encounter when trying to 
accomplish promotion and tenure criteria within a six- 
year window. Because clinical pharmacy faculty members 
have to establish a practice in addition to teaching, scho- 
larshiphesearch. and service, these time constraints can be 
particularly stressful and inflexible.@] To facilitate long- 
term success, some institutions are offering clinical fa- 
culty members the opportunity to begin on a nontenure- 
track and move to the tenure track once their practice and 
research abilities are established. 

mission and faculty reward system. The faculty candidate 
Changes in the reward system should also ascertain whether the assigned duties can be 

accomplished according to the projected allocation of 
In the early 1600s when the first colleges were established time and effort and that they are consistent with the 
in the United States. the primary college mission of the faculty reward system. Individuals who select either a 
faculty was teaching.[71 However, since then our univer- college-based tenure- or nontenure-track position should 
sities have added service as a second mission in order to clearly understand that success in academia requires 
meet a need of society for practical assistance in everyday achievement of not only excellence in completion of 
living, and research as a third mission due to the influence assigned duties, but also s~holarship."~~] 
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Evolution of clinical pharmacy academicians 

Similar to the evolution of other clinical disciplines, 
clinical pharmacy practice grew from the commitment 
of a cadre of clinicians who contributed significant time in 
practice and teaching."01 Because they had little time for 
research and scholarship and often had limited skills in 
these areas, early clinical pharmacy academicians were 
sometimes viewed as quasi-faculty members. In the last 
30 years, the discipline has overcome this stigma by 
establishing peer-reviewed discipline-specific journals, 
becoming accepted authors to journals of other academic 
disciplines, and developing specialty residency and fel- 
lowship programs that prepare future clinical pharmacy 
faculty members for academic careers. 

The discipline now also has a cadre of clinical sci- 
entists who are fulfilling the typical academic scientist 
role; but in order to accomplish this, these individuals 
have had to focus primarily on teaching and research with 
minimal activities in practice. Since the fundamental role 
of the discipline is to prepare students for actual practice, 
a cadre of clinical faculty whose primary duties are 
practice and teaching are therefore also essential. 

Because a broader definition of scholarship is now 
accepted in higher education and it is realized that fa- 
culty members cannot effectively accomplish all four 
missions, two faculty models are most frequently used 
today. Individuals who assume the practitioner-educator 
model are enabled to accomplish either the scholarship 
of integration. application, and/or teaching because of 
their focus on teaching and practice. Individuals who 
fulfill the researcher-educator model are able to pursue 
the scholarship of discovery because they have minimal 
practice expectations. 

Although clinical pharmacy has established itself in 
academia, it is still in its infancy and there are unresolved 
needs. Individuals who are planning for an academic 
clinical pharmacy career or who are pursuing an academic 
position should talk with their mentors and do further 
reading about these needs. For example, fellowship- 
training programs are providing fellows with too little 
time devoted to development of research abilities and too 
much time devoted to teaching and practice."" It has 
been proposed that clinical pharmacy training programs at 
the Ph.D. level may better prepare clinical faculty to 
compete for NIH funds and to study the pharmacother- 
apeutic and practice issues that need to be addressed in 
today's healthcare environment."21 Other needs that 
pharmacy schools are addressing include development 
of promotion and tenure guidelines that are equitable and 
consistent with the assigned duties or faculty model, 

strategies to ensure that both faculty models are equally 
respected and valued, and the relative proportions of each 
faculty model that are needed at a pharmacy school in 
order to achieve the institutional mission."'2~6"01 

As noted above, a faculty member's roles and specific 
responsibilities are largely determined by the institution's 
mission and the assigned duties. Although there are 
differences in the percentage of time that is assigned to 
the areas of teaching, practice, scholarship/research, and 
service, all college-based faculty members are expected to 
demonstrate some level of scholarship." 91 

Because faculty members have significant autonomy in 
accomplishing university assignments, their responsibil- 
ities are not always clearly defined. Kennedy[13] has 
concluded that in accepting academic freedom, academi- 
cians must also realize their academic duty to the in- 
stitution. Kennedy further vows that academic duty is 
accomplished by meeting a set of responsibilities. He 
notes that the primary responsibility of academia is to 
meet the needs of society since it nurtures our existence. 
Faculty members can help accomplish this by meeting 
specific responsibilities such as: 1) accomplishing all four 
missions/responsibilities with excellence, 2 )  demonstrat- 
ing commitment to students by mentoring and being well- 
prepared for classes, 3) maintaining high standards of 
individual scholarship, 4) working "collegially" with 
other faculty members so that all academic missions are 
accomplished, and 5) completing all assignments eth- 
ically. It should be emphasized that collegiality requires 
the faculty member to be a team member by actively 
contributing to the departmental and school/college work 
and actively participating in decision-making; collegiality 
does not infer that the faculty member is just friendly to 
everyone. Kennedy also notes that academicians have a 
responsibility of commitment such that outside activities 
(e.g., consulting) do not interfere with one's responsibil- 
ities to the university. 

SITES AND SETTINGS 

At the present time, there are 84 pharmacy schools in the 
United States and each has clinical pharmacy faculty 
members. Because the number of new pharmacy schools 
continues to increase and a number of senior faculty 
members are likely to retire in upcoming years, it has 
been predicted that we may encounter a shortage of 
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academic faculty Since the current short- 
age of pharmacy practitioners is expected to continue in 
the foreseeable future, the need for new clinical pharmacy 
faculty members will likely persist. 

Both public and private institutions serve as the 
settings for these pharmacy schools. Therefore, an in- 
dividual pursuing a faculty position should learn about the 
characteristics of working in each of these settings. Other 
considerations when selecting the institutional setting for 
your faculty position include whether the institution has 
its own medical center and whether your practice will be 
located at a distant site away from the pharmacy school. 
These factors will greatly impact opportunities for 
researchkholarship, access to mentors, and ability to 
develop collegial relationships. 

Today, most academic clinical pharmacy faculty positions 
require a .Pharm.D. degree although individuals with 
another advanced degree may be considered at some 
institutions. Completion of post-doctoral training pro- 
grams such as specialized residencies and fellowships are 
also required. Because specialized residencies focus on 
development of practice skills and teaching, they can 
appropriately prepare an individual for a tenure-track 
practitioner-educator or a nontenure-track faculty posi- 
tion. Individuals who desire a researcher-educator faculty 
position should complete a fellowship that emphasizes 
development of research skills. Postgraduate coursework 
such as biostatistics and research design would also fa- 
cilitate success in a researcher-educator position and a 
fellowship should provide opportunity to complete such 
coursework. Many specialized residency and fellowship 
training programs require completion of a general practice 
pharmacy residency as a prerequisite. The requirement for 
specialty faculty to become board certified is increasing 
and individuals planning to enter academic clinical 
pharmacy are encouraged to obtain this credential.[l6I 

Some individuals may elect to gain several years of 
experience as a practitioner before pursuing either post- 
doctoral training or a faculty position. Although this is not 
required, the experience can certainly be beneficial. 

for promotion to the level of associate professor after a 
period of 5-7 years.[51 At most institutions, this requires 
demonstration of scholarship/research and excellence in 
accomplishing assigned duties. Most faculty members are 
able to achieve the rank of full professor approximately 
5-10 years after promotion to the associate professor 
level. Promotion to this rank usually requires devel- 
opment of an established scholarshiph-esearch theme and 
recognition by peers at a national level.[51 The American 
Association of Colleges of Pharmacy (AACP) surveys 
pharmacy schools on an annual basis about the salaries of 
each academic rank and publishes the results. Individuals 
interested in an academic career should review these data 
to gain insight into the financial aspects of the academic 
pharmacy career ladder and growth. These data are 
published annually and may be obtained by contacting 
either an AACP faculty member or the senior vice 
president at AACP. 

Once either the associate professor or full professor 
rank is achieved, the academician may also opt for an 
academic administration career.[51 An administrative 
position requires an additional set of knowledge and 
skills that emphasize leadership and management. These 
attributes may be gained by pursuing postgraduate de- 
grees and, attending workshops and/or fellowships in 
higher education. Most individuals begin this track by 
serving as a department chair or assistant/associate dean. 
Success in one of these positions can enable the individual 
to become a dean. After several years of experience in any 
of these positions, an individual may also pursue admi- 
nistrative positions in higher education that are outside of 
pharmacy schools. 

Although the need for clinical pharmacy faculty mem- 
bers will likely continue, the transformation that is oc- 
curring in higher education will make the expectations 
of faculty in the future different than what they have 
been in the past. Individuals contemplating an academic 
pharmacy career must have a clear understanding about 
the current issues and needs in order to make informed 
career decisions. 

AR AN 

Most entry-level faculty positions involve appointments 
at the level of assistant professor. The successful junior 
faculty member usually achieves the criteria established 
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PROFESSIONAL ORGANIZATIONS 

Academy of Managed Care Pharmacy, Alexandria, Virginia, U.S.A. 

I 

The Academy of Managed Carc Pharmacy (AMCP)" was 
founded in 1989 as a professional society for pharmacists 
practicing in managed care settings and for their asso- 
ciates who subscribe to the principles underlying man- 
aged care pharmacy. It has grown steadily and substan- 
tially since its founding and is today's voice for managed 
care pharmacy. 

An nine-member Board of Directors, eight of whom 
are elected by thc active membership, governs the 
Academy of Managed Care Pharmacy; the ninth 
mcmbcr is the employed Executive Director. Thirtcen 
committees aid the Board in its governance, with 
jurisdiction over various segments of the organiza- 
tion's activitics. 

Committccs are comprised of member volunteers who 
develop policy recommendations for the Board. All po- 
licy-making authority is vcstcd in the Board of Direc- 
tors. Professional staff handles the implemcntation of 
those policies. 

Thc Academy is comprised of over 4800 individual 
members nationally who are part of more than 600 
healthcare organizations that provide comprehensive 
coverage and scrviccs to the 170 million Americans 
served by managed care organizations. Its active mem- 
bers are those pharmacists who have responsibility and 

'' The AMCP is located at 100 N. Pitt Street, Alexandria, Virginia 22314: 
phone: (703) 683-8416; fax: (703) 683-84 17; www.AMCP.org. 

accountability for thc dccign and implementation of 
managed care pharmacy benefits, and those individuals 
who a\pire to that status. 

The AMCP is a professional association of pharmacists 
and associatcs who serve patients and the public through 
the promotion of wellness and rational drug therapy by 
the application of managed care principles. 

The mission of AMCP is to serve as an organization 
through which the membership pursues its common 
goals: to provide leadership and support for its mem- 
bers; to represent its members beforc private and pub- 
lic agencies and healthcare professional organizations; 
and to advance pharmacy practice in managed health- 
care systems. 

By 2005, the AMCP will be: 

(1 Recognized as the primary national professional 
association for pharmacists and associates who prac- 
tice in managed healthcare systems. 
The principal source of knowledge regarding phar- 
maccutical care in managed healthcare systems. 
An association whose members value and promote 
application and advancement of pharmaceutical care 
principles in managed care pharmacy. 
An effcctive voice for the principles and practices of 
managed care pharmacy. 
An effective and credible public policy advocate. 

(1 

* 

* 
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Effective at maintaining a dynamic organizational 
structure that allows the association to meet its goals 
through the responsible management of human, fi- 
nancial, technological, and other resources. 

e Serve AMCP’s core constituency. 
Establish a model defining the role of pharmacy within 
managed care. 
Define thc value of managed care pharmacy. 

Develop a professional policy digest. 

0 

0 Be public policy advocates. 
0 

Encourage the professional development of members; 
develop and improve the governance and leadership of 
the organization. 
Define AMCP’s relationship with the pharmaceutical 
industry. 
Define AMCP’s customers and audiences. 
Identify AMCP’s leadership on quality issues. 

In the spring of each year, the AMCP hold< it\ Annual 
Meeting. In the fall of each year, an Educational Con- 
ference 15 held. 



Ainericm Council on Pharmaceutic;il Education, 
Chicago, Illinois, [J.S.A. 

I 

The American Council on Pharmaceutical Education 
(ACPE) is the national agency for accreditation of pro- 
fessional degree programs in pharmacy and for approval of 
providers of continuing pharinace~itical education. The 
ACPE was established in 1932 for accreditation of 
preservicc education. In 1975, its scope of activity was 
broadened to include continuing pharmaceutical educa- 
tion. The ACPE is an autonomous and independent agency 
whose Board of Directors (the decision and policy-making 
body) includes pharmacy educators, pharmacy practi- 
tioners, state board of pharmacy mcmbcrs/executives, 
and public representation. A public interest panel having 

Standards are set by the ACPE in accordance with a pro- 
ccdure that provides adequate time and opportunity for all 
parties significantly affected by the accreditation process 
to comment on such standards prior to their adoption. 
Advance notice is given whenever revision of standards is 
proposed by ACPE. The initial standards were published 
in 1937 and revisions have been effected, on the average, 
every scvcn years in keeping with changes in pharmaceut- 
ical education and practice. (The standards and guidclines 
in use prior to those presented herein were adopted in July 
1984 and bccamc effective in January 1985.) These 
standards and guidelines arc presented in the ACPE 
Accreditation Manual, 9th Edition, September, 2000. 

at least two meinhers also provides public perspectives in 
the policy and decision-making processes of accreditation. 

L L  

Accreditation is the public recognition accorded a 
professional program in pharmacy that is judged by 
ACPE to meet established standards through initial and 
subsequent periodic evaluations. The values of accrcdi- 
tation are several and thc ACPE accrcditation process 
scrves several constitucncics concurrently including the 
general public, students and prospective students, liccns- 
ing bodies, colleges and schools of pharmacy and their 
parent institutions; and the profession. Graduates of 
accredited professional programs in pharmacy should be 
educationally prepared lor practice and should satisfy 
educational requirements for licensure. Howevcr, dcci- 
sions concerning eligibility for licensurc reside with the 
respective licensing bodies in accordance with their state 
statutes and administrative rules and regulations. 

Accreditation standards reflect professional and edu- 
cational qualities identified by ACPE as essential to 
quality professional programs of Colleges and Schools of 
Pharmacy and serve as the basis for program evaluation. 

New accreditation standards and guidelines were adopted 
June 14, 1997. This occurred following a nearly SO-year 
consensus building process, often fraught with contro- 
versy. The revision process leading to Accreditation 
Stundmds and Guidelines jor  the Professional Program 
in Phui-inucy Leading to the Doctor r?f‘Pharmucy Degree 
was initiated i n  September 1989 and conducted in accord 
with the Procedure and Schedule ,[or the Revision cf 
Accreditation Standards and Guidelines, issued January 
7, 1990. This Procedure and Schedule involved a step- 
wise, decadc-long process. The early years werc devoted 
to study and formulation of proposed revisions and the 
latcr years provided for two comment periods, each 
affording open hearings and opportunities to submit 
written comments. Final consideration of the last iteration 
of proposed revisions, I-’roposed Revision, January 15, 
1996, was given during the June 1997 meeting of the 
ACPE. The Accwditution Standards and Guidelines j o r  
the Projessional Program in Phurmacy Leading l o  the 
Doctor o j  Phurmucy Degree, as adopted June 14, 1997, 
will be contained in the next cdition or the ACI’E 
Accreditation Manual. Copies of the new standards and 
guidelines may be obtained by writing the ACPE olfice 
(31 1 West Superior Street, Chicago, Illinois 60610, 
U.S.A.), and may be found on the ACPE web site 
(www .acpe-accredi t.org). 
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“Standards 2000” reflects broad input from the 
profession, and sets forth expectations for quality in 
Doctor of Pharmacy programs offered by colleges and 
schools of pharmacy. It is expected that colleges and 
schools of pharmacy maintain a fundamental commitment 
to the preparation of students for the general practice of 
pharmacy with provision of the professional competencies 
necessary to the delivery of pharmaceutical care. For 
these purposes, pharmaceutical care is defined as the 
responsible provision of drug therapy for the purpose of 
achieving definite outcomes that improve a patient’s 
quality of life. These outcomes are: 1) cure of a disease; 
2 )  elimination or reduction of a patient’s symptomato- 
logy; 3) arresting or slowing of a disease process; or 4) 
preventing a disease or symptomatology. 

Pharmaceutical care involves the process through 
which a pharmacist cooperates with a patient and other 
professionals in designing, implementing, and monitoring 
a therapeutic plan that will produce specific therapeutic 
outcomes for the patient. This in turn involves three major 
functions: 1) identifying potential and actual drug-related 
problems; 2 )  resolving actual drug-related problems; and 
3) preventing drug-related problems. 

Pharmaceutical care is a necessary element of health- 
care, and should be integrated with other elements. Phar- 
maceutical care is, however, provided for the direct benefit 
of the patient, and the pharmacist is responsible directly to 
the patient for the quality of that care. The fundamental 
relationship in pharmaceutical care is a mutually bene- 
ficial exchange in which the patient grants authority to the 
provider, and the provider gives competence and commit- 
ment (accepts responsibility) to the patient. The funda- 
mental goals, processes, and relationships of pharma- 
ceutical care exist regardless of practice setting. 

‘‘Standards 2000” sets forth 18 professional compe- 
tencies that should be achieved through the college or 
school of pharmacy’s curriculum. additionally, “Stan- 
dards 2000”: 

1. Emphasizes pharmaceutical care, as considered 
in the professional literature and as presented in 
the Position Paper of the AACP Commission to 
Implement Change in Pharmaceutical Education, 
as a part of the mission statement of a college or 
school of pharmacy, and as an organizing prin- 
ciple for curricular development. 
Reflects new competencies and outcome expecta- 
tions for the preparation of a generalist practi- 
tioner, which are requisite to the rendering of 
pharmaceutical care in a variety of practice 
settings. 
Encourages the development of non-traditional 
curricular pathways and innovative program 
delivery modes (e.g., external degrees) to address 

2 .  

3 .  

9. 

10. 

11 

12. 

13. 

14. 

15. 

the needs of baccalaureate-degreed practitioners 
already in practice. 
Encourages increased practitioner involvement in 
pharmaceutical education as volunteer faculty and 
in the affairs of colleges and schools of pharmacy. 
Places emphasis upon the importance of devel- 
oping good problem-solving, decision-making, 
critical-thinking, and communication skills. 
Does not distinguish between externships and 
clerkships; rather, it is expected that experiential 
education will be incorporated as a curricular 
continuum throughout the professional program, 
as both introductory and advanced practice 
experiences, and that experiences will begin 
earlier in the educational process. 
Increases expectations regarding quality control 
in the pharmacy practice experience component 
of the curriculum (introductory and advanced 
practice experiences). 
Encourages innovation in the development and 
innovation of new tactics for teaching and 
learning, with particular emphasis upon increas- 
ing student involvement as active learners. 
Encourages the development and implementation 
of new and innovative methods for student 
evaluation and assessment which measure learn- 
ing at a variety of levels beyond the memoriza- 
tion and reiteration of facts. 
Incorporates expectations that the leadership of 
colleges and schools of pharmacy will undergo 
formal evaluations in a regular and systematic 
manner. 
Expects that curricular management and editing 
processes will strive to assure that the addition 
of material will be counterpoised with the eli- 
mination of outdated and/or unnecessary mate- 
rial, so as to avoid unnecessary and undesirable 
overlap. 
Incorporates Total Quality Management (TQM) 
principles throughout the standards and guide- 
lines. 
Expects particular emphasis to be placed upon 
the professionalization (professional develop- 
ment) of students. 
Recognizes the broad range of responsibilities of 
pharmacy faculty, including teaching, research 
and scholarly activities, professional practice, 
service, and administration. 
Expects that colleges and schools will develop 
and utilize admission criteria, policies, and 
procedures that consider not only academic 
qualifications but also other factors which may 
impact upon success in the professional program 
(e.g., communication skills, etc.). 
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Nonadherence to medication regimens remains a major 
problem in health care. The National Council on Patient 
Information and Education (NCPIE) has termed noncom- 
pliance “America’s other drug problem.”” Pharmacists 
are in an ideal position to assess and treat adherence- 
related problems that can adversely affect patients’ health 
outcomes. Strategies to monitor and improve adherence 
are key components of pharmaceutical care plans, espe- 
cially for patients with chronic diseases, such as hyper- 
tension, diabetes, and atherosclerotic heart disease. Non- 
adherence is a behavioral disorder that can be assessed 
and managed through a carefully devised pharmaceutical 
care plan. 

Medication nonadherence is most simply defined as the 
number of doses not taken or taken incorrectly that 
jeopardizes the patient’s therapeutic outcome.[21 NCPIE“] 
has noted that nonadherence can take a variety of forms, 
including not having a prescription filled, taking an in- 
correct dose, taking a medication at the wrong time, for- 
getting to take doses, or stopping therapy too soon. In this 
article, we use the term “adherence” instead of com- 
pliance, because the former connotes an interactive, col- 
laborative relationship between pharmacist and patient. 
Compliance originates from a practitioner-centered para- 
digm and is more control oriented. It relies on patient 
obedience and sometimes stigmatizes the patient as en- 

“Copyright 1 2000 by the American Pharmaceutical Association. 
Originally published in the .lournal of the American Pharmaceutical 
Association; adapted with permission. 

gaging in deviant behavior if another course of action is 
chosen.”,41 A patient-centered approach is one in which 
the pharmacist engages patients to become more active in 
the continuum of decision making about their treatment 
and the consequent health outcomes. 

Although medication nonadherence is the primary 
focus of this article, it is only one form of nonadherence. 
Poorer health outcomes may also result when a patient 
does not adhere to recommended lifestyle changes, such 
as exercise or smoking cessation, or to prescribed non- 
pharmacologic interventions, such as physical therapy or 
dietary plans. Pharmacists who counsel patients with 
chronic diseases, such as asthma, hypertension, or diabe- 
tes, need to assess and promote adherence to these non- 
pharmacologic treatments as well. 

Medication nonadherence is a major public health 
problem that has been called an “invisible epidemic.”‘53h1 
Nonadherence to pharmacotherapy has been reported to 
range from 13% to 93%, with an average rate of 40%.L7’ 
The problem encompasses all ages and ethnic groups. It 
has been estimated that 43% of the general population, 
55% of the elderly, and 54% of children and teenagers are 
nonadherent.“’ A host of individual characteristics also 
influence adherence, such as the patient’s religion, health 
beliefs, social support system, and ethnicity. 

Rates of nonadherence vary with different disease 
states. For example, the nonadherence rate for hyperten- 
sion is reported to be 4056, while that for arthritis has been 
found to range between 55% and 70%.r9’ Nonadherence 
rates are especially high among patients with chronic dis- 
eases.’“” These patients, who typically require long-term, 
if not lifelong, medications to control symptoms and pre- 
vent complications, often must make significant beha- 
vioral changes to adhere with pharmacotherapy. Such 
changes can be difficult to integrate into everyday life. 

Nonadherence to pharmacotherapy has been shown to 
decrease productivity and increase disease morbidity, 
physician office visits, admissions to nursing homes, and 
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Comprehension 

Beliefs, values, attitudes Skills and willingness to perform 

Fig. 1 Patient-centered adherence paradigm. In the patient- 
centered adherence paradigm, the pharmacist integrates infor- 
mation about a patient's medication use from three perspectives: 
the patient's knowledge of the medication (comprehension); the 
patient's beliefs and attitudes toward his or her illness and its 
treatment (beliefs, values, and attitudes); and the patient's 
ability and motivation to follow the regimen (skills and willing- 
ness to perform). 

- 

death."39.' For example, an estimated 125,000 deaths 
per year have been attributed to nonadherence to treat- 
ment for cardiovascular disease." '' Many studies have 
documented poorer health outcomes due to nonadherence, 
especially in patients with chronic diseases such as hy- 
pertension, diabetes, and epilepsy. [5,6, 2,1 31 

Finally, nonadherence places a huge burden on the 
United States' economy. Its direct and indirect costs have 
been estimated to be $100 billion per year in this country 
alone."21 Pharmacies also lose revenue because patients 
often fail to refill prescription medications, especially for 
chronic  disease^."^] According to The Task Force for 
Compliance,"] only 25% of prescriptions for chronic 
conditions are refilled after 1 year. 

For pharmacists, the message is clear: To improve 
adherence to pharmacotherapy, and hence to improve 
health outcomes, we must assess each patient indivi- 
dually, then provide targeted interventions that are re- 
sponsive to his or her unique risk factors and needs (see 
Fig. 1). Research, such as the American Pharmaceu- 
tical Association Foundation's Project ImPACT: Hy- 
perlipidemia,"51 has clearly documented the value of 
pharmacist-led patient care in fostering better adherence 
and outcomes. 

Nonadherence has been studied widely by behavioral 
scientists whose models, such as the Health Belief Mod- 
el and the Theory of Reasoned Action, attempt to ex- 
plain and predict nonadherence.[I6] However, despite the 
numerous articles that have been published on this topic, 
nonadherence remains a problem of epidemic propor- 

tions. An alternative model that can be useful for under- 
standing and treating nonadherence is to view the prob- 
lem as a disorder-a behavioral disorder.[31 Although 
not a true physiological disease, nonadherence shares 
many of the same characteristics as a medical disorder. 
For example: 

Numerous risk factors for  nonadherence have been 
identifed. Clearly, nonadherence is a multifactorial 
problem, and a host of contributing social, economic, 
medical and behavioral factors have been iden- 

s shown in Table 1, some risk tified. 
factors for nonadherence relate to the disease (e.g., a 
chronic or asymptomatic illness), others relate to the 
patient (forgetfulness, sensory impairment, and eco- 
nomic problems), and still others relate to the drug 
regimen (concerns about cost, real or perceived ad- 
verse effects, or dosing schedule). 
Nonadherence can be assessed and monitored. A 
variety of direct and indirect methods are available to 
assess the presence and severity of nonadherence. As 
pharmacotherapy specialists, pharmacists may be the 
best suited of health providers to evaluate adherence 
problems on an ongoing basis. 
Effective interventions are available to treat non- 
adherence. Many cases of nonadherence can be treated 
with carefully selected interventions. However, other 
cases may not be resolvable, despite the best efforts of 
health care providers. 
Nonadherence frequently leads to increased morbidi- 
ty and mortality. Just as untreated medical disorders 
often progress to serious complications, nonadherence 
has a well-documented adverse impact on health 
outcomes. 
Nonadherence tends to have a variable course. Non- 
adherence is not a stable condition, but tends to prog- 
ress or change over time in a given patient.[71 Just as 
most chronic medical conditions require periodic re- 
evaluation and therapeutic adjustments, patients with 
adherence problems should also be reassessed on a 
regular basis. 

[5,&,9,17- 191 A 

[51 

[17,20,211 

Table 1 

Asymptomatic conditions 
Chronic conditions 
Cognitive impairments, especially forgetfulness 
Complex regimens 
Multiple daily doses 
Patient fears and concerns related to medication effects 
Poor communication between patients and practitioners 
Psychiatric illness 

Major risk factors for nonadherence 
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RENCE 

Before effective strategies can be devised to improve 
adherence, pharmacists need to evaluate how well a 
patient is adhering to pharmacotherapy and identify risk 
factors that may predispose the individual to nonadher- 
ence. Both direct and indirect methods are available to 
assess adherence. 

irect Methods 

Direct and objective methods of assessing adherence 
include blood-level monitoring and urine assay for the 
measurement of drug metabolites or marker compounds. 
Collecting blood or urine samples can be expensive and 
inconvenient for patients and, moreover, only a limited 
number of drugs can be monitored in this way. The 
bioavailability and completeness of absorption of var- 
ious drugs, as well as the rate of metabolism and ex- 
cretion, are factors that make it difficult to correlate 
drug levels in blood or urine with adherence. The abi- 
lity of direct methods to identify nonadherence also de- 
pends on the accuracy of the test and the degree to which 
the patient was nonadherent before the urine or blood 
sample was taken. 

Indirect Methods 

Indirect methods of assessing adherence include patient 
interviews, pill counts, refill records, and measurement of 
health outcomes. In one study, the use of patient inter- 
views identified 80% of nonadherent patients, as verified 
by pill counts.[221 The interview method is inexpensive 
and allows the pharmacist to show concern for the patient 
and provide immediate feedback. A drawback of this 
method is that it can overestimate adherence, and its ac- 
curacy depends on the patient’s cognitive abilities and the 
honesty of their replies, as well as the interviewer’s cor- 
rect interpretation of responses. Pill counts provide an 
objective measure of the quantity of drug taken over a 
given time period. However, this method is time con- 
suming and assumes that medication not in the container 
was consumed. The refill record provides an objective 
measure of quantities obtained at given intervals, but 
assumes that the patient obtained the medication only 
from the recorded source. 

Pharmacists can generally obtain reliable information 
on medication-taking behaviors from the patient or a 
family member or caregiver. The interview should be 
systematic and include specific questions on forgetful- 
ness, the patient’s understanding of medication instruc- 

tions, and the conditions for which therapy has been 
prescribed. The patient’s health beliefs and the degree 
of support available from friends and family should also 
be asse~sed.‘~’ 

Interviewing patients to detect nonadherence is most 
effective when indirect probes are used. For instance, the 
probe “Most people have trouble remembering to take 
their medications. Do you have any trouble remembering 
to take yours?” will solicit more reliable information than 
asking: “Are you taking your medications as pre- 
scribed?’ ’ Table 2 gives examples of specific probes that 
the pharmacist can use to assess whether a patient has 
been or is likely to be adherent. 

Table 2 Probes pharmacists can use to assess adherence 

Assessing the patient’s medication knowledge or medication- 
taking behavior 

What is the reason you are taking this drug? 
How do you take this medication? 
Are you taking the medication with food or fluid? 
Where did you receive information about this medication? 
Are you taking nonprescription drugs while on this medica- 
tion? 
Do you use any memory aids to help you remember to take 
your medication? 
Do you depend on anyone to help you remember to take your 
medication or to assist you in taking it? 

Assessing attitudes, values, and beliefs regarding medication- 
taking behaviors 

What results do you expect to receive from this medication? 
What are the chief problems that you feel your illness has 
caused you? 
Do you have any concerns about your illness and its 
treatment? 
Are you satisfied with your current treatment plan? 
How well do you usually follow a treatment plan? 
What is the main concern you have about your medication? 
Do you feel comfortable asking your physician or pharmacist 
questions about your medications? 

Assessing whether the patient has the proper skills and is 
motivated or willing to follow through on the therapy plan 

Have you encountered any problems with your medication- or 
pill-taking procedure? 
Are you confident that you can follow your treatment plan? 
What might prevent you from following the recommended 
treatment plan? 
How likely is it that you will ask your physician or pharmacist 
about your medications? 
Can you explain how you remind yourself to take your 
medication on schedule? 
Do you normally write down questions to ask your physician 
or pharmacist before an appointment? 
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Pharmacy computerized prescription records provide 
perhaps the most practical and least intrusive method 
for assessing adherence. This method allows the phar- 
macist to review and monitor prescription records to 
determine whether the patient is refilling medications in 
a timely manner. Computer algorithms can be incorpo- 
rated into the pharmacy computer software system as a 
tool for monitoring adherence and measuring the time- 
liness of prescription refills.'231 This method also has the 
potential to flag potential adherence problems that may 
develop over the course of several refills. One disad- 
vantage of this method is that it does not assess actual 

Table 3 Factors that affect medication adherence 

Factors that promote adherence 
Disease-related factors 

Perceived or actual severity of illness 
Perceived susceptibility to the disease or developing compli- 
cations 

Perceived benefits of therapy 
Written and verbal instructions 
Convenience of treatment 
Medication provides symptomatic relief 

Good communication and satisfactory relationship with 
physician 

Participation in devising the treatment plan 
Confidence in the physician, the diagnosis, and the treatment 
Support of family members and friends 
Knowledge about the illness 

Factors that reduce adherence 
Disease-related factors 

Chronic disease 
Lack of symptoms 

Treatment-related factors 
Treatment requires significant behavioral changes 
Actual or perceived unpleasant side effects 
Regimen complexity and duration 
Medication takes time to take effect 

Sensory or cognitive impairments 
Physical disability or lack of mobility 
Lack of social support 
Educational deficiencies (literacy problem or poor English 
fluency) 
Failure to recognize the need for medication 
Health is a low priority 
Conflicting health beliefs 
Economic problems 
Negative expectations or attitudes toward treatment 

Treatment-related factors 

Patient-related factors 

Patient-related factors 

From Refs. [3,56-581. 

medication-taking behaviors (e.g., this method would 
not detect a patient who was swallowing a sublingual 
tablet or improperly inhaling an asthma medication from 
a metered-dose inhaler). 

Factors that have a negative or positive influence on 
medication adherence are shown in Table 3. This table 
may be used both to identify factors that contribute to 
nonadherence and to develop interventions to address 
adherence problems. 

DESIGNING PATI~NT-FOCUSE~ 
INTERVENTIONS FOR NON 

Strategies to improve adherence should target the spe- 
cific risk factors and causes identified during the patient 
assessment. Adherence aids may be used alone or in 
combination, but should be tailored to the individual 
patient. For example, a forgetful patient may benefit 
from a special package or container that provides a 
visual reminder that a medication was taken (e.g., blis- 
ter packaging or a computer-aided compliance pack- 
age). Forgetful patients also can be advised to take 
dosages in conjunction with other routine daily acti- 
vities, such as at mealtimes or before tooth brushing. 
Refill reminders or automatic delivery to the home can 
also be valuable for the forgetful patient, as can sim- 
plification of the dosage schedule, such as changing to 
a once-daily prescription. 

Once the initial adherence plan is implemented, fol- 
low-up is important to gauge how well the plan is working 
and whether changes are needed. Most studies have re- 
ported that almost all adherence strategies, regardless of 
their initial acceptability, will decline in responsiveness 
over time.'71 Therefore. the pharmaceutical care plan must 
include periodic reinforcement strategies for long-term 
success. The plan should also be reevaluated from time to 
time to assess its effectiveness and determine how well it 
meets patient expectations. 

Identifying and measuring the outcomes of a phar- 
maceutical care adherence plan is also important. Ob- 
jective measures of improved health status and/or reduced 
health care expenditures document success in a well-de- 
signed pharmaceutical care plan. Examples of measurable 
outcomes include a reduction in inappropriate use of the 
health care system (e.g., fewer emergency department vi- 
sits for asthma exacerbations) or improved control of the 
patient's disease (e.g., HbA1, levels below 7% in a patient 
with type 2 diabetes). 

The results of Project ImPACT: Hyperlipidemia 
demonstrate that a pharmacist-oriented program to im- 
prove adherence can dramatically improve health out- 
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comes.“51 Project ImPACT, which stands for Improve 
Persistence And Compliance with Therapy, was con- 
ducted in 26 community-based ambulatory care pharma- 
cies in 12 states. The program’s objective was to de- 
monstrate that pharmacists, working collaboratively with 
patients and physicians, could improve patients’ adher- 
ence to prescribed therapy for dyslipidemia and help them 
achieve their National Cholesterol Education Program 
(NCEP) goals. 

Remarkably, over an average of 24.6 months, 93.6% of 
Project ImPACT patients adhered to their prescribed 
therapy and 90.1 % persisted with therapy through the 
study’s end.[’51 Among patients with existing coronary 
artery disease, 48% attained their NCEP goal, far better 
than in any previously published national study of patients 
with hyperlipidemia. The authors stated that collaboration 
between pharmacists, patients, and physicians, using phar- 
macy-based testing for blood lipids and pharmacist-led 
counseling, could reduce the risk of heart disease and 
stroke by one-third. 

Although pharmaceutical care plans should be individua- 
lized, some adherence-promoting strategies tend to be 
helpful in the majority of patients. Whenever possible, the 
pharmacist should strive to 

8 Promote self-efficacy. Encourage patients to assume 
an active role in their own treatment plans. In ge- 
neral, the more confident people feel about their abi- 
lity to manage a problem, the more likely they will 
be to take positive action to solve that problem. In- 
volving patients in decisions about their care is im- 
portant for promoting self-efficacy. For example, a 
study by Nessman and colleagues[241 showed that 
patients with hypertension who were highly involved 
in decisions about their therapy and trained to take their 
own blood pressure had significantly better health 
outcomes than patients who did not have these char- 
acteristics. The authors attributed the improved out- 
comes to the patients’ ability to make choices about 
health care decisions and follow through on a moni- 
toring plan. 

e Empower patients to become informed medication 
consumers. A pharmaceutical care plan to enhance 
adherence should first focus on educating the pa- 
tient and family members or caregivers about the pa- 
tient’s disease and medications. Pharmacists should 
provide both written and oral information to address 

such basic questions as: What is the disease? Which 
treatments have been prescribed or recommended and 
why? What is the patient’s role in managing the 
disease? Which adverse effects may occur? Perhaps 
surprisingly, the amount of factual information that a 
patient has about his or her medication is not highly 
correlated with adherent beha~ior . ’~]  Instead, the pa- 
tient’s functional knowledge-that is, information that 
is directly useful and meaningful to the patient-and 
clear instructions for medication use are more sig- 
nificant.[251 Opportunities to impart functional know- 
ledge begin with the physician andlor nurse at the time 
of the initial prescription, and should be reinforced by 
the pharmacist when the prescription is filled or 
refilled. 
Avoid fear tactics. Scaring patients or giving them dire 
warnings about the consequences of less-than-perfect 
adherence can backfire and may actually worsen ad- 
herence.[261 A more constructive approach is to help 
the patient focus on ways to integrate medication tak- 
ing into their daily routine. 
Help the patient to develop a list of short- and long- 
term goals. These goals should be realistic, achievable, 
and individualized. The pharmacist can also make 
“contractual” agreements with the patient to encour- 
age development of constructive behaviors, such as 
getting more exercise or beginning a smoking ces- 
sation program. 
Plan for regular follow-up. The pharmacist should 
plan to interact with the patient at regular, usually 
brief intervals to reinforce the adherence plan. For 
example, brief appointments can be scheduled when 
patients visit the pharmacy for prescription refills. 
The plan should be adapted to the patient’s lifestyle 
and be reevaluated from time to time to adjust for life 
changes, such as aging or a change in work or school 
schedules. If possible, the time for counseling on ad- 
herence should be separated from the dispensing and 
pick-up functions. 
Implement a reward system. Giving prescription cou- 
pons or specific product discounts for successfully 
reaching a goal in the treatment plan can help to 
increase adherence, particularly in patients with low 
motivation. 

~ 2 7 1  

pecial Populations 

Although the problem of nonadherence affects all ethnic 
and age groups, some populations are more vulnerable 
than others. Pharmacists should be especially alert for 
adherence problems in high-risk populations, such as the 
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Table 4 Resources for improving patient adherence 

Organizations 
National Council on Patient Information and Education 
(NCPIE) 
4915 Saint Elmo Ave., Suite 505 
Bethesda, MD 20814-6053 

www.talkaboutrx.org 
Among other resources. NCPIE publishes “Prescription 
Medicines and You: A Consumer Guide,” a large print 
brochure available in English, Spanish, and Asian languages. 
United States Pharmacopeia (USP) 
12601 Twinbrook Parkway 
Rockville, MD 20852 

www.usp.org 
USP’s many resources include “MedCoach” patient informa- 
tion leaflets, which are available at two reading levels and 
may contain pictograms. 

301-656-8653 

800-822-8772 

Resources for Special Populations 
For low literacy patients 

Responding to the Challenge of Health Literacy. The Pfizer 
Journal. Spring 1998;2(1):1-37. 
Available from: Impact Communications, Inc. 
330 Madison Avenue, 21st Floor 
New York, NY 10017 
212-490-2300 

For older adults 
The Eldercare Patient Education Series 
The Peter Lamy Center for Drug Therapy and Aging 
University of Maryland School of Pharmacy 
506 West Fayette Street, Suite 101 
Baltimore, MD 21201 
http://gerontology .umaryland.edu/docs/lamy .html 
e-mail: lamycenter@rx.umaryland.edu 

The Pediatric Medication Text 
(Patient information for 200 commonly prescribed pediatric 
medications; available in English and Spanish) 
American College of Clinical Pharmacy 
3101 Broadway. Suite 380 
Kansas City. MO 641 11 
816-531-2177. ext. 20 
www.accp,com/ped-medtxt.htm1 

Closing-the-Gap.com 
This online magazine provides resources for health care 
providers and consumers to promote minority health through 
culturally relevant care. 

For children 

For ethnic minorities 

elderly, children, low-literacy individuals, and some 
ethnic minorities. Table 4 provides resources that can 
aid pharmacists in improving adherence in these high- 
risk groups. 

The elderly 

Although older Americans (ages 65 and older) account for 
less than 15% of the population, they consume about 33% 
of all prescription medications and 40% of nonprescrip- 
tion drugs.[*’] Poor adherence in the elderly often leads to 
additional physician or emergency department visits, 
hospitalization, and uncontrolled chronic diseases. One 
study estimated that about 17% of elderly hospitalizations 
are due to adverse medication reactions-nearly six times 
the rate in the nonelderly population.[291 

A variety of often-interacting risk factors increase the 
risk of nonadherence among the elderly. Risk factors in 
this population include 

0 Polypharmacy. Elderly patients are more likely to take 
multiple medications, including both prescription and 
nonprescription products. Whenever possible, the 
medication regimen should be simplified. The phar- 
macist also should consider the extent to which the 
mode of drug delivery (e.g., pill, patch, or inhaler) may 
influence adherence. 
Physical impairments. Age-related physical disabil- 
ities, such as difficulty getting out of bed or a chair, 
may limit an elderly person’s ability to take medi- 
cation consistently. Traditional packaging of medi- 
cation also may be an impediment to some elderly 
patients; for example, individuals with arthritis in their 
hands may have trouble opening containers. For these 
patients, consider options such as use of unit-of-use 
packaging, unit-dose packing, or blister packaging. 
The pharmacy environment should also be friendly 
to senior citizens. For example, elderly patients with 
hearing problems may need a quiet place to receive 
patient counseling so as not to be distracted by am- 
bient noise. Written materials should be available in 
large type (14-point font size) for people with vision 

Cognitive limitations. Memory loss and other cognit- 
ive problems may interfere with adherence by causing 
patients to fail to understand or remember medication 
instructions. For these patients. pharmacists may 
need to provide medication instructions several times 
and in different formats, such as both verbal and 
written information. 
Limited access to or affordability of health care ser- 
vices, Many elderly patients are on fixed incomes. A 
study conducted by the consumer advocacy group 
Families USA reported that over the past 5 years, the 
prices for the 50 prescription drugs most commonly 
used by the elderly have increased faster than in- 
flation.13 ’’ Elderly patients who are unable to afford 

0 

problems. ~301 

0 
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certain medications may be eligible for various forms 
of state or federal aid, or special discounts from phar- 
maceutical manufacturers. 

Pharmacists should also consider how an elderly 
patient’s relationship with other health care providers 
might influence adherence. For example, research shows 
that the elderly tend to favor partnership-type relation- 
ships with their physicians and that satisfying patient- 
provider relationships contribute to better adherence.[321 
However, with the growing number of managed care and 
group practices, these relationships are often more dif- 
ficult to develop. A good pharmaceutical care plan can 
help elderly patients relate more effectively with primary 
care providers by helping these patients understand the 
nature of their diseases and how to better communicate 
their needs to physicians. 

The role of a patient’s caregivers in helping or hin- 
dering medication adherence also should be considered. A 
motivated and well-informed caregiver can be essential 
for optimizing adherence in an elderly patient. However, 
caregivers can sometimes hinder adherence efforts. For 
example, a caregiver who is having trouble coping with 
an elderly patient’s behavioral or cognitive problems may 
demand medications to sedate the patient. Pharmacists 
who serve communities with a large elderly population 
may want to hold special classes to teach caregivers about 
medication management, addressing topics such as medi- 
cation administration and how to monitor and report ad- 
verse effects. 

Low-literacy patients 

Patients who read poorly or not at all are at high risk 
for poor adherence. According to the U.S. Department 
of Education National Adult Literacy Survey,[331 40 
million people in the United States are functionally il- 
literate and another 55 million are only marginally 
literate. Patients with low literacy skills are less likely 
to be adherent to their medication regimens and ap- 
pointments, or to present for care early in the course of 
their disease.[341 

Inadequate health literacy skills have been shown to 
adversely affect the management of a number of chronic 
diseases, including diabetes and hypertension. For exam- 
ple, in a study of hospitalized patients, 49% of patients 
with hypertension and 44% of those with diabetes were 
found to have inadequate health literacy.[351 In that study, 
as many as 50% of patients did not understand how 
many times a prescription should be refilled. After ex- 
amining a standard appointment slip, up to 33% could not 
describe when a follow-up appointment was scheduled, 

and as many as 50% could not determine whether they 
were eligible for financial assistance based on their in- 
come and number of children.[351 

People with low health literacy may not understand 
the health risks associated with errors in medication 
management. Shame or embarrassment about their low 
literacy may deter them from seeking help with med- 
ication instructions. Pharmacists can assess health liter- 
acy using nonobtrusive screening tests such as the Test 
of Functional Health Literacy in Adults (TOFHLA), 
which is available in English and Spanish versions.[361 
This test includes items that assess the patient’s ability to 
understand labeled prescription vials, blood glucose test 
results, clinic appointment slips, and financial informa- 
tion forms. 

On a more practical level, pharmacists also should 
strive to provide patient educational materials that are 
written at a low literacy level. The National Work Group 
on Literacy and Health[371 recommends that materials 
should be at the fifth-grade level or lower, yet most 
patient education materials are written at the eleventh- 
grade level. Patient education materials should be short, 
simple, and contain culturally sensitive graphics. Easy-to- 
read written materials should be combined with verbal 
instructions, which ideally should be repeated on several 
different occasions to reinforce patient understanding. 
Involving family members in the patient education pro- 
cess also can promote adherence. 

Many literacy organizations recommend that picto- 
grams and warning stickers be affixed to prescription 
bottles and nonprescription product packages. A detailed 
list of pictograms and a summary of research on their 
usefulness for low-literacy populations are available 
from the United States Pharmacopeia (USP) at www. 
usp.org. In addition, multimedia computer-based edu- 
cational programs are available that permit patients to 
choose to see or hear information about their particular 
medical condition. 

Ethnic minorities 

An extensive literature documents persistent differen- 
ces in health outcomes between ethnic minorities and 
white Americans. These disparities include differences 
in health care access and utilization as well as health 
status and outcomes. W o l i n ~ k y [ ~ ~ ]  showed that differ- 
ences in access and use of health services by various 
ethnic groups stems in part from their varying cultural 
traditions. Pharmacists can assist in closing this gap in 
health outcomes by providing culturally sensitive patient 
care. Information about patients’ cultural health care 
beliefs and practices is essential for devising interven- 
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tions to improve adherence. To provide care that is re- 
sponsive to cultural differences, pharmacists should strive 
to develop the following three skills:‘371 

@ Communicate information that is both accurate and 
understandable to the patient. This shl l  involves the 
use of interviewing techniques to assess the patient’s 
literacy level, possible language barriers. and cultural 
health beliefs. Insufficient English language skills are 
a major barrier for some minority patients. Depending 
on the pharmacy’s location and clientele, Spanish or 
other foreign language versions of patient ehucation 
materials may be necessary. 
Openly discuss racial or ethnic differences. A pa- 
tient’s cultural health beliefs can contribute greatly to 
adherence problems. For example, a patient may be- 
lieve that the body needs periodic rests from medi- 
cations during long-term therapy or that daily 
medication use is dangerous because it can lead to 
addiction. Getting to know the patient and their beliefs 
requires time, but it fosters the development of a 
trusting relationship. The pharmacist should try to as- 
certain the answers to the following questions: Does 
the patient understand their diagnosis and the purpose 
of the medication? How do the patient’s cultural 
health beliefs influence their understanding of the ill- 
ness? Is the patient using any other therapies, such as 
complementary or alternative medicine, in addition to 
prescription medications? Does the patient have any 
religious beliefs that might affect the decision to ad- 
here to the treatment plan? 
Use community and other resources on behalf of the 
patient.‘371 A disproportionate number of patients in 
some minority groups have limited incomes, which 
can be a major barrier to obtaining medications. Pa- 
tients with low or fixed incomes who do not qualify 
for medicare and medicaid often have difficulty in 
securing the appropriate supply of their medications. 
A number of programs are in place to provide free 
medication and counseling for low-income patients. 
For example, the volunteer-managed Crisis Control 
Pharmacy in North Carolina provides free medica- 
tions that range from one-time-only prescriptions to 
long-term maintenance therapy. Each patient is eval- 
uated on the basis of their financial need. Another 
example is the Medical Access Program (MAP), of- 
fered by the University of Georgia College of Phar- 
macy through the Carlos and Marguerite Mason Trust. 
The mission of MAP, which serves an ethnically 
diverse low-income population, is to increase med- 
ication access for organ transplant patients who live in 
Georgia.i391 

* 

* 

Children 

With a growing number of prescription drugs being de- 
veloped and marketed specifically for children and ado- 
lescents, nonadherence is becoming a significant prob- 
lem in the pediatric population. According to NCPIE,[401 
only one-third of children take medications as prescribed 
or recommended by physicians. In a study by Bush et 
al.[431 one-third of the children in grades 3 to 7 reported 
they had used one or more prescription or nonprescrip- 
tion medications in a 48-hour period. Another study of 
children 9 to 16 years old, who were attending summer 
camp, revealed that almost one-half had brought and 
used a supply of medications, many without the knowl- 
edge of camp personnel.[421 Adherence plans for children 
often require innovative approaches to teach them how 
to use their medications appropriately and to encourage 
active participation in caring for their own health. 

The literature offers a number of recommendations that 
can help pharmacists to improve adherence in children. 
Some suggestions are as follows: 

a Teach children early in life to assume some respons- 
ibilitj for  taking their medications. According to the 
Children’s Health Belief model developed by Bush 
and I a n ~ t t i , ‘ ~ ~ ]  children formulate health beliefs and 
expectations about medication use early in their de- 
velopment. The authors recommend that children, es- 
pecially those with chronic illnesses, assume some 
responsibility at an early age for taking their medica- 
tions. Young children who are taught to use medica- 
tions wisely may be less likely in later life to engage in 
high-risk behaviors such as illicit drug use or 
medication abuse.’441 Such children may also be more 
discerning about the quality of information they re- 
ceive about medications from their peers, and from 
television and other media. 
Educate the parents, too-particularly the mother. In 
young children, most risk factors for nonadherence 
reside in the parent. In most cultures, the mother 
plays an extremely important role in supervising the 
care of a sick child. For example, even though young 
children may have an aversion to the “bad taste” of 
the drug, they usually take their medications because 
their mothers tell them it is necessary to feel better. 
Research shows that children internalize parental be- 
liefs, which greatly influence their attitudes and be- 
haviors toward health problems as they mature into 
adults.‘411 

0 Adapt the educational program to the child’s cognitive 
level and stage of development. Education should be 
based on the child’s maturity and ability to grasp 
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essential concepts about the disease and medication. 
According to one study, physicians and pharmacists 
rarely talked with children about medications, yet most 
children wanted to know about their medicines and 
would ask their physicians or pharmacist if they 
coUld.[411 Children as young as 5 years of age knew 
there was a difference between medications for child- 
ren versus those for adults.[411 They could grasp the 
concept that medications for adults would be “too 
powerful for a little body.” Older children perceived 
the risk for adverse reactions better than the younger 
children did. Older children also could understand the 
“cost-benefit’’ of getting well despite the need to 
take a bad-tasting medicine. These children wanted to 
have more personal control and independence in mak- 
ing decisions about their medication use. Finally, al- 
though most children did not know how medications 
worked, they were very much interested in this topic. 

Bush and her colleagues[451 developed a cognitive 
developmental model for educating children about 
medications that is based on Piaget’s cognitive de- 
velopment theory. This model recommends teaching 
children about the therapeutic purpose of their medi- 
cations and that medications can be both helpful and 
harmful (i.e., good drugs versus bad drugs, or poisons). 
For younger children, learning activities should be in- 
teractive and fun. For older children, education should 
correct earlier misconceptions and naive theories about 
medications that may have been learned earlier in their 
development. Older children may enjoy learning about 
medications through the use of computer games, vi- 
deos, and reading materials. 
Relate the need for  medications to a child’s past ex- 
periences with the illness. For example, if child is be- 
ing recalcitrant about receiving immunization against 
influenza, the pharmacist might use a probe such as, 
“Do you remember the yucky flu you had last year? 
Would you like to avoid that this year?” This ap- 
proach can help the child remember previous bouts of 
the flu as an awful-feeling illness. The child then can 
understand the need to prevent the illness by receiving 
the flu vaccination. 

Specific guidelines for developing interventions to ad- 
dress adherence problems in children can be found in 
the USP’s Ten Guiding Principles for Teaching Clzil- 
dren and Adolescents about Medicines. These principles 
were developed on recommendations from more than 
100 health care professionals, educators. and consumer 
representatives who attended the USP’s fall 1996 open 
conference, Children and Medicines: Information Isn’t 
Just for Grownups. The proceedings of this conference and 

the recommendations can be accessed at www.usp.org/ 
information/programs/children/principles. htm. 

Each chronic disease presents its own constellation of 
adherence problems. A brief overview of adherence stra- 
tegies for two major public health problems-hyperten- 
sion and type 2 diabetes-illustrates disease-specific risk 
factors for nonadherence and shows how pharmaceutical 
care services can enhance adherence. 

Hypertension 

Because hypertension is usually a silent disease, most 
patients do not experience symptoms that remind them of 
the need for taking medications. Without symptoms, it is 
more difficult to establish a link in the patient’s mind 
between taking the medication and controlling hyperten- 
sion and its complications. Because patients often do not 
feel or perceive the benefits of their treatment, the first 
step in enhancing adherence is to educate them about 
hypertension and its serious complications, such as coro- 
nary heart disease, stroke, and renal failure. 

Pharmacists who want to maximize adherence to 
pharmaceutical care programs for hypertension should 
first read the Sixth Report of the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure.[461 This report encourages a greater 
interdisciplinary role for pharmacists in monitoring med- 
ication use and providing patient information. Adherence 
to therapy is a key consideration for reaching the 2010 
national goals for blood pressure control.[461 Only one- 
half of patients with hypertension still take their medi- 
cations after the first year of treatment, and one-third of 
them do not take enough medications to keep their blood 
pressure under control.[71 

The primary goals of a pharmaceutical care plan for 
hypertension are to improve patient adherence, decrease 
the risk of developing complications, and reduce the cost 
of unnecessary emergency department visits and hospital 
stays. Simplified dosage regimens, such as once- or twice- 
daily dosing, have been shown to enhance adherence in 
hypertensive patients. In one study, adherence rates were 
73% and 70% for once-or twice-daily regimens, respect- 
ively, versus 52% and 42% for three- and four-times-a- 
day regimens.[471 Improving adherence is particularly 
important with the newer regimens, because drug con- 
centrations may be subtherapeutic when dosing delays or 
omissions Common adverse effects of antihy- 
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pertensive therapy, such as fatigue, impotence, and light- 
headedness, also can adversely affect adherence. 

Patients may need advice on how to incorporate 
medications and other antihypertensive treatments, such 
as exercise recommendations, into their daily activities 
and lifestyles. One useful strategy is to help patients 
establish cues that will serve as reminders to take med- 
ication, such as after breakfast, after brushing teeth, or 
just before bed. 

As with other chronic diseases, education of caregivers 
and family members is crucial. In one study, 70% of 
patients wanted their family members to know more about 
hypertension. The patients reported that negative atti- 
tudes, insufficient family support, and lack of confidence 
in the management of their blood pressure were contri- 
buting factors to their long-term adherence problems.[491 
Whenever possible, a family member or caregiver should 
be included in educational sessions to help the patient 
follow instructions and stay on track over time. 

Social or group support can also help to boost the 
patient’s confidence and sense of self-efficacy. Group 
social support may be available from a patient advocacy 
organization, such as a local chapter of the American 
Heart Association. 

To promote adherence to long-term therapeutic inter- 
ventions, the pharmacist and patient may agree on a 
“contract” that includes a series of mutually agreed-upon 
and realistic health goals. Once a target goal has been 
achieved, the pharmacist can provide the patient with a 
reward, such as a discount on a prescription, a coupon for 
store merchandise, or a colorful certificate announcing 
successful goal attainment. Rewards should be carefully 
staged so they serve as motivators and are not so osten- 
tatious as to overpower the effect of personal satisfaction 
from a job well done. The pharmacist and patient also can 
collaboratively develop periodic reports about the pa- 
tient’s progress for the primary care physician. 

The pharmaceutical care plan should include outcome 
measures to gauge the success of adherence strategies for 
hypertensive patients. Outcomes might include refill 
patterns for patients taking long-term medications and 
periodic measurement of blood pressure control over 
time. Quality-of-life measurements and patient satisfac- 
tion surveys are also appropriate outcome measures. The 
former are useful to monitor the progress or potential 
complications in patients receiving lifelong therapy for 
asymptomatic diseases such as hypertension.[501 

Type 2 Diabetes 

Type 2 diabetes is reaching epidemic proportions in the 
United States, largely because of rising rates of obesity, 

physical inactivity, and an aging population. Studies have 
conclusively demonstrated that the complications of 
type 2 diabetes can be greatly reduced or delayed by 
intensive medical management.[511 However, it is es- 
timated that only 7% of patients with diabetes adhere 
fully to all aspects of their regimen.[521 Adherence rates 
for insulin-injection regimens range from 20% to SO%, 
adherence to dietary recommendations is about 6556, 
and adherence to exercise regimens varies from 19% to 
30%. Glucose-monitoring adherence rates range from 
57% to 70%.‘521 

Hsiao and Salmon[533 reported that patients’ beliefs 
about the benefits of diabetes therapy are important in 
determining whether they obtain and use medication. In 
general, the more severe the patient’s disease and the 
greater the perceived susceptibility to complications, the 
more likely the patient is to be adherent. Patients must be 
convinced of the seriousness of their disease and em- 
powered to monitor themselves for diabetic complica- 
tions. Patients with diabetes who were at high risk for 
nonadherence included older people, men, and those with 
low socioeconomic status.‘531 

Pharmacist-led programs can be extremely effective in 
improving adherence to diabetes care, as two independent 
pharmacies in Richmond, VA, recently demonstrated in a 
year-long program. During the first 6 months of the pro- 
gram, enrolled patients experienced an average decrease 
in their morning glucose values from 178.6 mg/dL to 
159.3 m g / ~ l L . [ ~ ~ I  Remarkably, over the 12-month study 
period, participants had an average adherence rate of 90% 
for their use of diabetes medications. 

To help the pharmacists identify medication problems, 
a prescription record review was performed 6 months 
after the start of the study. In addition, a computerized 
“diabetes checklist” was generated and given to each 
patient to complete at every prescription refill. Along with 
other information, the checklist asked about any medica- 
tion-related problems the patient had experienced since 
the last refill and assessed the patient’s pattern of blood 
glucose self-monitoring. The program also included a 
systematic review of appropriate medication dosages, po- 
tential drug or disease interactions, and potential adverse 
drug reactions. 

At each refill visit, the pharmacist reviewed the 
plan with the patient and provided reminders about 
the need for other preventive care. such as yearly eye 
exams and proper foot care. When appropriate, the phy- 
sician was contacted, with the patient’s consent, regard- 
ing specific treatment recommendations. In summary, 
this diabetes monitoring program showed the value of 
combining multiple interventions to improve adherence 
and outcomes. 
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herence Services 

Considering that pharmacies lose nearly $8 billion yearly 
from unrefilled prescriptions, improving adherence is well 
worth the effort.[’41 Huffman and Jackson[551 estimated 
that by increasing the number of refills by only lo%, a 
pharmacy could increase its annual sales by $55,000 and 
net profit by more than $8000. Adherence screening, 
monitoring, and implementation of interventions also take 
time, and pharmacists may seek compensation for the 
hours they spend in those activities. Third-party payers 
have begun to realize the value of adherence manage- 
ment, and some payers may be willing to pay for adher- 
ence-related services. Patients also may be willing to pay 
out of pocket for these services. To increase the likelihood 
of reimbursement, pharmacists should be sure to docu- 
ment their adherence-related activities, such as patient 
assessment, education, and counseling. 

Pharmacists also can benefit from building professional 
relationships with a core network of physicians who can 
refer patients to the pharmacy for adherence-related ser- 
vices. Reimbursement for cognitive services or disease 
state management programs is often tied to provider re- 
ferrals. Providers usually make referrals to other specia- 
lists based on trust and their expertise and professional 
competence. A physician is more likely to refer a patient to 
a pharmacy when they have confidence in the content of 
the services and the competence of the pharmacist ad- 
ministering the therapeutic plan. Accountability (i.e., hav- 
ing the name of an individual, rather than an organization, 
responsible for the services rendered) is also important. 

Space Considerations 

Assessment of and counseling on adherence is best done 
face to face. The use of a special counseling area is re- 
commended, especially when counseling requires more 
time or privacy. Although extensive renovation of the 
pharmacy is usually not needed, the environment should 
be conductive to open communication, with enough pri- 
vacy for patients to feel free to discuss personal matters. 

Environmental barriers, such as a desk or prescription 
counter, may pose a physical barrier to communication 
and should be avoided, if possible. Adequate privacy is 
also important, especially when patients are discussing 
sensitive medical matters and others could overhear. 
Ideally, the counseling area should be free of distractions, 
such as ringing telephones or other conversations. The 
counseling area should have enough space for the phar- 

macist to demonstrate the use of medications or devices, 
to write instructions, and to store written materials for 
distribution. A chair should also be available for patients 
to sit during counseling sessions. 

Making Time for Adherence Services 

It can be challenging for pharmacists to find ways to 
incorporate adherence screening and monitoring into their 
current organizational structures. Use of pharmacy 
technicians to perform routine dispensing duties can free 
time for the pharmacist to provide cognitive services, such 
as assessment and counseling. Innovative scheduling 
methods may also free up time for patient education and 
counseling. For example, there may be a brief overlap of 
pharmacist coverage during the times immediately before 
and after work shifts. Another strategy is to schedule 
patient appointments during times when the pharmacy 
workload is lighter. 

SUMMARY 

Adherence to pharmacotherapy is essential to optimal 
therapeutic outcomes. The pivotal role of the pharmacist 
in optimizing adherence encompasses many actions: as- 
sessing the adherence problem, identifying predisposing 
factors, providing comprehensive counseling, and recom- 
mending specific adherence strategies targeted to the pa- 
tient’s needs. Patients who have chronic conditions, phy- 
sical or cognitive impairments, or cultural backgrounds 
outside the mainstream may have special needs that 
should be addressed in the adherence plan. Pharmaceut- 
ical care plans also should take into account the patient’s 
age, stage of life, and literacy level. Although a wide 
range of adherence aids and strategies are available, the 
key to success is to tailor the intervention to the individual 
patient and, when necessary, to combine interventions to 
optimize adherence. 
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PHARMACY PRACTICE ISSUES 

Duquesne University, Pittsburgh, Pennsylvania, U.S.A 

Adverse drug reactions (ADRs) are types of adverse drug 
events (ADEs) (1 ) .  ADEs include ADRs, medication 
errors, and other drug-related problems. ADEs are the 
negative conscqucnces of drug misadventures. Henri 
Manasse defined drug misadventure as the iatrogenic 
hazard that is an inherent risk when drug therapy is 
indicated. This chapter will focus on ADRs. 

The World Health Organization’s (WHO) and Karch and 
Lasagna’s definitions of an ADR are quite similar. An 
ADR is any response to a drug that is noxious and 
unintended, and occurs at doses used for prophylaxis, 
diagnosis, or therapy, excluding failure to accomplish the 
intended purpose (2). The Food and Drug Administration 
(FDA) focuses on ADRs that have unexpected rcactions 
and/or those of more signilkant morbidity. These ADRs 
would include those where the patient outcome is death, 
life-threatening, hospitalization, disability, congenital 
anomaly, or required intcrvention to prevent permanent 
impairment or damage (3). The Joint Commission on 
Accreditation of Hcalthcare Organizations (JCAHO) is 
conccrned with the reporting of significant ADRs. Thosc 
that result in morbidity, require additional treatment, 
require an incrcased lcngth 01 stay, temporarily or 
pcrmanently cause disability, or cause death must be 
reported to the FDA (4). The American Society of Health- 
System Pharmacists (ASHP) defines significant ADRs as 
any unexpected, unintended, undesired, or excessive 
response to a drug that includes thc following: 

Requires discontinuing the drug 
Requires changing the drug therapy 
Requires modifying the dose 
Necessitates admission to thc hospital 
Prolongs stay in a health care facility 
Necessitates supportive treatment 
Significantly complicatcs diagnosis 

Negatively affects prognosis or results in temporary or 
permanent harm, disability, o r  death (5) 

The ASHP definition does not include reactions due to 
drug withdrawal, drug abuse, poisoning, or drug 
complications. 

Other terms that may be included as ADRs are side 
effects, drug intolerance, idiosyncratic reactions, toxic 
reactions, allergic reactions, or hypersensitivity reactions 
(6). Side <feels are rcactions that are unintended and 
unwanted but arc known pharmacologic effects of the drug 
and occur with predictable lrequency. Drug intolprunce is a 
mild reaction to a drug that results in little or no change in 
patient management. Idiosyncratic reaction is an uncx- 
pected response that occurs with usual dose of a drug. Toxic 
reuction is a predictable response that results from greater 
than recommended drug dosages or drug concentration in 
thc body. Allergic or hypu.sensitivilj reaction is an unusual 
sensitivity to a drug of an immunologic nature. 

Four classification systems are uscd to describe 
ADRs (1 ,  7). ADRs can be classified according to 
thepharmacologic effect of the drug-Type A, B, C, and 
D reactions. Type A reactions are exaggcrated but normal 
pharmacologic actions o f  a drug. They arc predictable and 
dose dependent. Type B reactions are not predictable 
given the known pharmacologic action of a drug and are 
not dose related. Many of these Type B reactions are 
hypersensitivity or immune-based. These reactions can bc 
further subdivided into type 1 (IgE-mediated rcaction), 
II(1gG or IgM-mcdiated cytotoxic reaction), 111 (IgG- 
mediated immune complex reactions), and TV (ccll- 
mediated immune reaction). Typc C reactions are those 
due to long-term use of a drug. Typc D reactions are 
delayed drug effects, such as due to carcinogenicity or 
teratogenicity. 

ADRs can also be classified according to the dose 
relationship, i.e., dose-related and non-dose-related reac- 
tions. Another classification system is based on thc causal 
relationship between the reaction and thc drug. One of the 
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24 Adverse Drug Reactions 

most widely used causality classifications is based on 
Naranjo’ s descriptions. These categories include definite 
(drug is likely the true cause), probable (drug is the 
apparent cause), possible (drug appears to be associated), 
and remote (drug is not likely to be the cause). The fourth 
classification system is based on degree of injury or 
severity of reaction. There are mild reactions (temporary 
discomfort and tolerable), moderate (significant discom- 
fort), and severe (potentially life threatening or causing 
permanent disability or death). 

The frequency of ADRs in the general population is 
unknown. However, the reported rates of new occurrences 
for ADRs are noted for selected patient populations. A 
meta-analysis of 39 prospective studies reported an overall 
incidence of serious ADRs in hospitalized patients of 6.7% 
and of fatal ADRs of 0.32% (8). The fatality rate makes 
ADRs the fourth to sixth leading cause of death in the 
United States. Another meta-analysis of 36 studies 
indicated that approximately 5 %  of hospital admissions 
are due to ADRs (9). The costs of ADRs are estimated to 
be $1.56-$4 billion in direct hospital costs per year in the 
United States (10). 

ISP T RS 

Two major factors predispose to adverse drug reactions: 
the drug itself and patient factors. Factors related to the 
drug include its dose, dosage form and delivery system, 
and interactions between drugs. Patient-related factors 
include age, disease states, genetics, gender, nutrition, 
multidrug therapy use, and use of herbal therapies. 

Drug-Related Factors 

Dose 

ADRs may be the result of ingestion of increased amounts 
of a drug. Dosing issues are especially likely with narrow 
therapeutic index drugs. Examples of these types of drugs 
include digoxin, anticoagulants, anticonvulsants, antiar- 
rhythmics, antineoplastic agents, bronchodilators, seda- 
tives, and hypnotics (1 1). 

Dosage form and delivery system 

Many of the ADRs related to the dosage form and 
delivery system are the result of local irritation or 

hypersensitivity reactions (1 2). Local irritation to the 
gastrointestinal (GI) tract can occur with oral dosages. 
For example, toxicity resulting in mouth ulcerations is 
associated with antineoplastic drugs. In addition, the use 
of certain formulations, such as sustained release 
preparations, can increase esophageal injury if esopha- 
geal transit is delayed. For example, a controlled 
release wax matrix of potassium chloride has been 
associated with significant esophageal erosions. Factors 
identified to predispose to esophageal injury include 
large film-coated tablets, capsules, large sustained- 
release preparations, rapidly dissolving formulations, 
and ingestion of solid oral dosage forms before bed rest 
with very little water intake (12). 

Localized tissue irritation can be seen from the 
intramuscular (IM) route. This is especially an issue 
when the formulation pH differs from the pH of the 
surrounding tissue or when precipitation of poorly soluble 
drugs occurs (12). Incorrect administration of IM 
injections is probably the most important factor that 
causes local adverse effects. Local skin irritation can also 
be seen with transdermal delivery systems due to the 
alcohols, nonionic surfactants, and adhesives. 

Hypersensitivity reactions can occur due to the 
presence of contaminants or excipients in pharmaceutical 
dosage forms (e.g., outbreaks of eosinophilia-myalgia 
syndrome associated with oral tryptophan contaminants in 
various drugs) (12). Another example is the anaphylactoid 
reactions to the surfactant Cremaophor EL, which is used 
in paclitaxel (Taxol). 

Direct toxicity effects related to use of preservatives 
also has been documented. For example, severe 
metabolic acidosis and death in infants was attributed 
to the presence of benzyl alcohol. a preservative used in 
bacterostatic normal saline that was used to flush 
catheters (12). 

The use of specific intravenous (IV) delivery devices 
also can cause ADRs. For instance, use of plastic infusion 
sets for IV administration of nitroglycerin has resulted in 
subtherapeutic effects due to diffusion of the drug into the 
plastic tubes (12). 

Formulation effects, such as bioavailability differences, 
can cause ADRs when patients are switched to generic 
products. For example, significant adverse effects 
have occurred with anticonvulsants and thyroid prep- 
arations (12). 

Interactions between drugs 

It has been estimated that 6.9% of ADRs are due to drug- 
drug interactions (6). The most likely reason for an adverse 
drug interaction is the pharmacokinetic changes that result 
in altered metabolism or excretion of drugs, or the 
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pharmacodynamic changes that result in synergistic or 
additive effects of drugs. 

Patient-Related Factors 

Age, disease states, genetics, gender, nutrition, multidrug 
therapy use, and herbal therapies use are patient-related 
factors that influence the likelihood of adverse drug 
reactions. 

Age-geriatrics 

Age-related alterations in pharmacokinetics and pharma- 
codynamics may affect the response of elderly patients to 
certain medications, and may increase the susceptibility for 
ADRs among elderly patients (13- 15) (Table 1). The risk 
of ADRs among elderly patients is probably not due to age 
alone. ADRs may be related more to the degree of frailty 
and medical conditions of the patient (15). On average, 
older persons have five or more coexisting diseases that 
may increase the risk of adverse events. Polypharmacy 
seems to be more of a common problem among the elderly. 
The average elderly patient takes 4.5 chronic medications 
and fills 13 prescriptions yearly (15). Elderly patients 
appear to have a decline in homeostatic mechanisms. The 
imbalance of homeostatic mechanisms and the decline in 
function reserves may put a patient at greater risk for ADEs 
due to decreased tolerance of medications and the ability to 
handle stressful situations (16). 

Age-pediat rics 

The two factors responsible for increasing risks of ADRs 
in children are pharmacokinetic changes and dose 
delivery issues. Age-related differences in pharmacoki- 
netics in children are documented (17). However, the data 
on both efficacy and safety are often limited or not 
studied at all in this population. Thus, it is unclear 

Table 1 Geriatric age-related changes in pharmacokinetics 

whether an increased risk for ADRs exists in this group. 
However, there is a potential risk for increased ADRs if 
appropriate considerations are not taken into account in 
view of pharmacokinetic changes (18). 

It is important to note that only one-fourth of the drugs 
approved by the FDA have indications specific for use in a 
pediatric population (17). Medications used in adults are 
often given to children without FDA safety and efficacy 
data. Compatibility and stability issues with dosage forms 
intended for adults that have been altered (e.g., dilution or 
reformulation) can increase risks for ADRs. 

Information on pediatric age-related difference in 
neonates, children, and adolescents may aid in prevention 
of pediatric ADRs (18) (Table 2). Further studies of drug 
use in pediatrics are needed in order to prevent ADRs. 

Concurrent diseases 

Diseases such as hepatic or renal diseases can influence the 
incidence of ADRs by altering the pharmacokinetics of 
drugs, such as absorption, distribution, metabolism, or 
excretion (6). 

Hepatic disease 

Patients with liver disease have an increased susceptibility 
to certain drugs due to decreased hepatic clearance for 
drugs metabolized by the liver or due to enhanced 
sensitivity (6). For example, impaired hepatic metabolism 
can precipitate central nervous system (CNS) toxicity in 
patients on theophylline, phenytoin, or lidocaine; or ergot 
poisoning on ergotamine (19). 

Increased sensitivity to drugs is also encountered in 
liver disease( 19). The use of anticoagulants increases the 
risk of bleeding due to the reduced absorption of vitamin K 
or decreased production of vitamin K-dependent clotting 
factors. There is an enhanced risk for respiratory 
depression and hepatic encephalopathy due to morphine 

Pharmacokinetic phase Pharmacokinetic parameters 

Gastrointestinal absorption 

Distribution 

Oxidation drugs 
Renal excretion 

Unchanged passive diffusion and no change in bioavailability for most drugs 
1 Active transport and T bioavailability for some drugs 
1 First-pass effect and 1 bioavailability 
1 Volume of distribution and T concentration of water soluble drugs 
T Volume of distribution and half-life for fat soluble drugs 
t or 1 free fraction of highly plasma protein-bound drugs 
1 Clearance and 1' half-life for some Phase I 
1. Clearance and half-life of drugs with high extraction ratio 
1 Clearance and 1 half-life of renally eliminated drugs 

= Decreased; 1 = Increased. 
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Table 2 

Neonates: 
Placental transfer of drug before birth 
Differing drug action 
Altered pharmacokinetics 
Increased percutaneous absorption 
Decreased renal/hepatic function 
Decreased plasma protein binding 
Use of multiple drugs 
Limited information on drug action in critically ill and premature 

Pediatric age-related risk factors and causes of ADRs 

neonates 

Children: 
Paradoxical effect of medications (excitability rather than 

sedation from antihistamines) 
Excipients of liquid dosage forms 
Sugar as sweeteners 
Propylene glycol as solvent 
Large volume intravenous solutions 
Treatment of viral infections with antibiotics 
Disruption of neurologic and somatic development 

Adolescents: 
Autonomy seeking 
Use and misuse of devices (e.g., tampons) 
Use and misuse of prescription and nonprescription medications 
Poor compliance with instructions 
Use of multiple medications 
Recreational use of alcohol and illicit drugs 
Effects of changing hormone levels on drugs 

(From Ref. 7.) 

or barbiturates in patients with severe liver disease. 
Vigorous use of diuretics can precipitate hepatic coma due 
to potassium loss in liver disease. There is an increased 
risk of hypoglycemia with sulphonylurea antidiabetic 
drugs due to decreased glycogenesis in liver disease. 

Liver disease can also cause hypoalbuminemia due to 
decreased liver synthesis of albumin. For drugs that are 
extensively bound to albumin, such as phenytoin, an 
enhanced risk of drug toxicity could occur because of the 
increase in free drug concentration. 

There are no useful methods to quantify the degree of 
liver disease that can assist in dosage adjustment. A 
practical approach involves checking patients for elevated 
prothrombin time, rising bilirubin levels, and/or falling 
albumin levels. In such instances, drugs that have an 
altered response in liver disease or cause hepatotoxicity 
need to be avoided. 

Renal disease 

Impaired renal function increases the incidence of ADRs 
for drugs that depend on the kidney for their elimination. 

Unlike liver disease, use of pharmacokinetic dosing 
principles can minimize the risk for adverse effects. 

Mechanisms responsible for enhanced ADRs in renal 
disease include delayed drug excretion, decreased protein 
binding due to hypoalbuminemia, and increased drug 
sensitivity (6). Delayed renal excretion is responsible for 
enhanced toxicity with drugs such as aminoglycosides, 
digoxin, vancomycin, chlorpropamide, H2-antagonists, 
allopurinol, lithium, insulin, and methotrexate (20). For 
some drugs, the accumulation of a toxic metabolite during 
renal failure is responsible for ADRs. This is the case with 
meperidine, where a toxic metabolite, normeperidine, 
accumulates in renal failure (20). 

Patients with accumulation of uremic toxins have 
increased sensitivity to certain drugs. There may be an 
enhanced response to CNS depressants (such as barbitu- 
rates and benzodiazepines), hemorrhagic effects from 
aspirin or warfarin, and other bleeding effects from 
antibiotics that inhibit platelet aggregation, such as 
carbenicillin, ticarcillin, and piperacillin. 

Other diseases 

On theoretical grounds, other diseases associated with 
hypoalbuminemia could predispose patients to adverse 
reactions and to altered responses to drugs that are highly 
protein bound (21) (Table 3). 

The presence of other diseases can influence the risk for 
ADRs. Many of these adverse effects are related to an 
extension of the pharmacologic effects of the drug in the 
presence of certain pathophysiology. Numerous examples 
are given in Table 4 (6). 

Patients who have had a previous reaction to drugs are 
also more likely to experience an ADR (22).  Patients with 
history of allergic diseases also have an increased risk due 
to a genetically related ability to form immunoglobulin E. 

Genetic factors 

Genetic factors account for some ADRs due to either 
altered pharmacokinetics or by altering tissue responsive- 
ness. Altered metabolism of drugs occurs due to 

Table 3 Conditions associated with hypoalbuminemia 

Aging 
Burns 
Cancer 
Cardiac failure 
Protein-losing enteropathy 
Inflammatory diseases 
Injury 
Immobilization 

Liver disease 
Nephrotic syndrome 
Nutritional deficiency 
Pregnancy 
Renal failure 
Sepsis 
Stress 
Surgery 
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differences in hydrolysis. acetylation, and hepatic 
oxidation of drugs. Altered pharmacodynamic reactions 
could be either an exaggerated response or a qualitative 
response. These types of reactions are unpredictable. 
Examples of altered drug response due to genetic factors 
are found in Table 5 (6). 

Gender 

A higher incidence of ADRs has been reported for women 
in comparison to men (6). One reason for this observation 
is that women take more drugs than men. Yet, no sex- 
linked differences in drug pharmacokinetics have been 
documented. Other reports have not supported a higher 
incidence of ADRs in women as compared to men. Thus, 
sex alone is unlikely to be a major determinant of ADRs. 

Nutrition 

Nutritional factors are also responsible for ADRs. These 
factors include the interaction of drugs and nutrients, and 
altered pharmacokinetics related to nutritional status. 

One study reported a very low incidence (0.4%) of 
clinically significant drug-nutrient interactions in a 
teaching hospital (23). Three mechanisms postulated for 
drug-nutrient interactions are interference with drug 
absorption, alteration of drug excretion, and affecting drug 
activity. For example, the absorption of tetracycline is 
reduced by chelation with iron, calcium, and magnesium. 
Foods that acidify or alkalinize the urine can affect drug 
excretion. Foods that contain a large amount of vitamin K 
can inhibit the activity of warfarin. A listing of important 
drug-nutrient interactions is found in Table 6 (23). A 
review article on drug-food interactions in clinical 
practice is found in Ref. 24. 

Drug-nutrient interactions may be more highly 
significant in renal failure patients. A review article of 
drug-nutrient interactions in renal failure has been 
published (25). 

Nutritional status can affect drug pharmacokinetics. 
Malnutrition states can cause the following: 1) the liver 
and kidneys changes affect drug elimination; 2 )  GI system 
changes affect drug absorption; 3) changes in the heart 
affect blood flow; 4) hormone changes affect metabolic 
enzymes and drug binding proteins; 5 )  plasma, tissue 
proteins, and body composition changes affect protein 
binding and elimination; 6) mineral and electrolyte 
changes affect drug metabolism and protein binding; and 
7 )  tissue changes affect uptake of drugs and drug-receptor 
interactions (26) .  

Multidrug use 

According to several epidemiological studies, multiple 
drug use has a strong association in the causality of ADRs. 

It has been suggested that the more medications used, the 
higher the risk for ADRs (27). Consistent drug regimen 
reviews by healthcare providers in order to reduce 
polypharmacy may decrease the risk of ADRs. 

Herbal therapies use 

The use of herbal therapies increased dramatically 
during the 1990s. Herbal therapy sales are estimated to 
be $4 billion a year, with sales increasing at 20% per 
year since the early 1990s (28) .  Patients often 
mistakenly believe that since these products are natural, 
they do  not possess the potential harm as in 
prescription medications. Since herbal medications are 
sold and marketed without stringent FDA approval and 
guidelines, limited evidence-based data on efficacy, 
adverse effects, and drug interactions exist. Recently, 
two review articles examined available data on ADRs 
for the most common herbal medications (28,  29). 
Many of these available reports fall short on 
documentation of temporal relationship with the specific 
ADR and the herbal drug. 

For most conditions, herbal products are not a 
replacement for proven prescription or nonprescription 
drugs. Patients should be aware that health care 
practitioners cannot guarantee the safety and consistency 
of herbal products. Patients should start with the 
recommended effective doses and report any unusual 
side effects to their health care practitioner. Patients 
should always consult with their pharmacist for possible 
drug-herbal interactions. Side effects and possible drug 
interactions for the ten most commonly used herbals are 
listed in Table 7 .  

ADVERSE DRUG REACTION 
REPORTING SYSTEMS 

The WHO, the FDA, the JCAHO, and the Health Care 
Financing Administration (HCFA) have all addressed 
and mandated the need for health care institutions to 
implement an ADE detection and reporting system. 
Detection systems are instrumental in postmarketing 
surveillance of ADRs. The JCAHO requires all 
accredited health care institutions to have an ongoing 
drug surveillance program (4). The goals of ADR 
detecting and reporting systems are to aid in 
postmarketing surveillance of FDA approved medi- 
cations and to identify ways to decrease ADR risks. 
The main focus of all of these reporting systems is to 
aid in promoting improvements in the medication use 
process. 
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Table 6 Important drug-nutrient interactions 

Interaction Drug Nutrient 

Phenytoin 

Tetracycline 
Theophy lline 
Warfarin 

Chlorpropamide, tolbutamide, tolazamide, 

Trancy Ic ypromide 
Disulfiram 

acetohexamide, metronidazole 

Spironolactone 

Alcohol 
Enteral feedings 
Dairy products 
Caffeine 
Foods high in vitamin K 
Alcohol 

Foods high in tyramine 
Alcohol 

Foods high in potassium 
- 

(Adapted from Ref. 2 3 . )  

The best methodology for screening for ADRs has not been 
determined. However, several screening methods have 
been proposed. In particular, the literature has highlighted 
five screening methods using clinical data (30-34). The 
five include screening for: 1) “tracer drugs,” e.g., antidotes 
such as vitamin K and diphenhydramine; 2) “narrow 
therapeutic range drugs,” e.g., follow-up of computer lab 
values for warfarin and digoxin; 3) change in medications, 
e.g., documentation of discontinued medications or 
decreased dose; 4) diagnosed ADRs documented in the 
medical record, e.g., chart review or reviewing ICD-9 CM 
(International Classification of Diseases, Ninth Revision, 
Clinical Modification) codes; and 5) ADR computer report 
tracking systems. Although each of these ADR screening 
methods has been described in detail, limited data are 
available on the productivity of these screens. 

Systems for Pharmaco- 
epidemiologic Studies 

Pharmacoepidemiology is used to detect ADRs (35, 36). 
Several types of systems use pharmacoepidemiologic 
methods. These include spontaneous reporting, studies of 
therapeutic classes, and studies of specific medical 
syndromes. 

Spontaneous reporting 

Spontaneous reporting is currently the major backbone for 
the detection of ADRs (37). It occurs in one of three ways: 

1. Reporting to the FDA as part of clinical trials; 

Enhanced metabolism of phenytoin 
Decreased phenytoin absorption 
Impaired drug absorption 
Potential for toxic effects 

Decreases anticoagulant response 
Disulfiram-like reaction 

Hypertensive crisis 
Nausea, blurred vision, chest pain, 

Hyperkalemia 
dizziness, fainting 

2. Reporting by practitioners to medical journals; or 
3. Patients’ self-reporting to either manufacturers or the 

FDA (38). 

Clinical trials in new drug development cannot detect 
all the possibilities for drug safety. Limitations in Phase 111 
clinical trials include a relatively small sample size, short 
duration of the trial, restricted populations (e.g., geriatrics 
and pediatrics), uncomplicated patients, (e.g., limited 
disease states), and limited power for adverse drug 
reaction detection (30). Thus, the FDA relies heavily on 
spontaneous reporting of suspected ADRs (39). Spon- 
taneous reporting is important in early market history of 
the drug to determine previously unidentified drug 
reactions. This has been particularly true in the last few 
years because of numerous new medications that have 
entered the market and now carry a black box warning. For 
example, Rezulin@ and Trovan@ are associated with 
hepatotoxicity and carry black box warnings. 

Additional advantages of spontaneous reporting sys- 
tems include the detection of extremely rare ADRs and 
ability to identify at-risk subgroups. In order to enhance 
the spontaneous reporting system approach, the FDA 
developed the MedWatch form. This form can be faxed to 
the agency (1-800-FDA-1078) or called in (1-800-FDA- 
1088) (40). The forms also can be obtained by the 
“MedWatch Online” internet-based website (http://www. 
fda.gov/medwatch/). 

Limitations of FDA spontaneous reporting include both 
under-reporting and over-reporting . 

An example of over-reporting occurs with recently 
approved drugs. This is partly due to enhanced publicity 
about these drugs. 
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Table 7 ADRs for the top ten herbal medicines 

Echinacea 

St. John’s wort 

Herbal Common use Side effects and interactions 

Rash, pruritis, dizziness, unclear long-term 
effects on the immune system. 

Gingko biloba 

Garlic 

Saw palmetto 
Ginseng 

Goldenseal 
Aloe 

Siberian ginseng 

Valerian 

Treatment and prevention of upper 
respiratory infections, common cold 

Mild to moderate depression 

Dementia 

Hypertension, hypercholesterolemia 

Benign prostatic hyperplasia 
General health promotion, sexual function, 

athletic ability, energy, fertility 

Upper respiratory infections. common cold 
Topical application for dermatitis, herpes. 

wound healing, and psoriasis, orally 
for constipation 

Similar to ginseng 

Insomnia, anxiety 

Gastrointestinal upset, photo-sensitivity. 
Mild serotonin syndrome with the following 
medications: paroxetine, trazodone, sertraline, and 
nefazodone. 

May decrease digoxin levels. 
May decrease cyclosporine serum concentrations. 
Combined oral contraceptives-breakthrough bleeding. 
Mild gastrointestinal distress, headache, may 

affect warfarin (increase INR). 
Interaction with aspirin (spontaneous hyphema) 

allergic reactions, and antiplatelet effects. 
Gastrointestinal upset, gas, reflux, nausea, 

May effect warfarin (increase INR) 
Uncommon 
High doses may cause diarrhea, 

hypertension. insomnia, nervousness, may affect 
warfarin (decreased INR) 

Diarrhea, hypertension, vasoconstriction 
May delay wound healing after 

topical application. 
Diarrhea, and hypokalemia with oral use 
May raise digoxin levels. 
May affect warfarin (increased INR) 
Fatigue, tremor, headache, paradoxical insomnia 

(not advised with other sedative-hypnotics) 

Studies of therapeutic classes 

Observational cohort or case control designs have been 
used to determine ADR relationships with specific 
therapeutic classes (36, 41). Medical claims data are 
often used in these studies and caution should be warranted 
due to lack of definite confirmation of drug exposure and 
the potential for confounding variables (38). However, 
these studies have been beneficial in determining risk of 
ADRs with specific classes (e.g., NSAIDs and the risk of 
peptic ulcer disease) (42). 

Studies of specific medical 
syndromes 

Observational cohort or case control designs can also be 
useful to study possible causality relationships of specific 
medical conditions or syndromes due to drug exposure (36, 
41). These types of studies have been particularly useful in 
examining ADRs in a specific population, such as geriatric 

or pediatric patients. These groups of patients are often 
excluded in Phase I11 trials. However, a disadvantage of 
these studies is that they also often use administrative data. 
These data can warrant risk of problems in determining 
causality due to potential confounding variables (38). 

Assessing Adverse Drug 
Reactions 

After detection of a possible ADE, causality assessment 
needs to be performed. It is important to be able to rank the 
likelihood of an ADR as unlikely, possible. probable, or 
definite. A major problem with determining causality is that 
confounding variables can contribute to the complexity of 
causality assessment (43). In order to determine causality, 
several important points of data are required. These include 
the nature of the adverse event, name of the putative drug, 
other potential causes, and the temporal relationship 
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Table 8 ADR Naranjo causality algorithm 

Yes NO Do not know Score 

1. Are there previous conclusive reports on this reaction? 
2. Did the adverse event appear after the suspected drug was administered? 
3. Did the adverse reaction improve when the drug was discontinued, or a 

4. Did the adverse reaction reappear when the drug was readministered? 
5. Are there alternative causes (other than drug) that could on their own caused 

6. Did the reaction reappear when a placebo was given? 

7. Was the drug detected in the blood (or other fluids) in concentrations known 

8. Was the reaction more severe when the dose was increased, or less severe 

9. Did the patient have a similar reaction to the same or similar drugs in any 

specific antagonist was administered? 

this reaction? 

to be toxic? 

when the dose was decreased? 

previous exposure? 
10. Was the adverse event confirmed by any objective evidence? 

+ 1  
+ 2  

$1 

+2 

-1 

-1 
+ l  

+ l  

+ l  

+ l  

0 0 
-1 0 

0 0 

-1 0 
+2  0 

+1 0 
0 0 

0 0 

0 0 

0 0 
Total score 

Probability category scores: Definite 2 9; Probable 5-8; Possible 1-4; Doubtful 5 0. 

between the drug and adverse event. Potential causes are 
obtained by examining the medical history, physical 
examination findings, and directed diagnostic tests. 

Identification of causality can be performed simply by 
using a health care provider’s clinical reasoning and judg- 
ment. The main disadvantage to this approach is a low inter- 
rater and intra-rater agreement for ADR causality (44.45). 

An ADR causality algorithm addresses the issue of 
inter-rater and intra-rater reliability with a series of clinical 
questions. For example, the Naranjo algorithm consists of 
a series of clinical questions that focus on temporal and 
dose-response relationships, consistency of the ADR with 
previous clinical reports or patient experiences, placebo 
response, drug dechallenge and rechallenge, toxic blood 
drug concentrations, alternative causes of the reaction, and 
whether the event was confirmed by objective evidence 
(44) (Table 8). Numerous health care institutions and the 
FDA use some type of causality algorithm to minimize 
disagreement among different evaluators and improve 
inter-rater and intra-rate agreement. 

PREVENTING A 
REACTIONS 

ADRs are problematic in that they cause significant 
morbidity and mortality. Almost 95% of ADRs are Type A 

(predictable) reactions, and thus with quality improvement 
measures, ADRs can be avoided and prevented (46). 
Knowledge of causative factors and an increase in patient 
education may help prevent ADRs. Improvements in the 
documentation of allergic reactions (e.g., via computer 
tracking), development of tools to enhance compliance, 
and application of tools to improve prescribing and 
administration of drugs are other preventative approaches 
to ADRs. 

In 1994, the ASHP, the American Medical Association 
(AMA), and the American Nurses Association (ANA) 
generated the following system of recommendations to 
prevent ADRs in health care systems: 

1. 

2 .  

3. 

4. 

5 .  

Health care systems should establish processes in 
which prescribers enter medication orders directly into 
computer systems. 
Health care systems should evaluate the use of 
machine-readable coding (e.g., bar coding) in their 
medication use processes. 
Health care systems should develop better systems for 
monitoring and reporting adverse drug events. 
Health care systems should use unit dose medication 
distribution and pharmacy-based intravenous medi- 
cation admixture systems. 
Health care systems should assign pharmacists to work 
in patient care areas in direct collaboration with 
prescribers and those administering medications. 
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6. Health care systems should approach medication errors 
as system failures and seek system solutions in 
preventing them. 

7. Health care systems should ensure that medication 
orders are routinely reviewed by the pharmacist before 
first doses and should ensure that prescribers, 
pharmacists, nurses, and other workers seek resolution 
whenever there is any question of safety with respect to 
medication use (47). 

SUMMARY 

Adverse drug reactions are of significant concern in the 
pharmaceutical technology arena. Various drug and 
patient factors that predispose to ADRs have been 
identified. Reporting systems used to screen and assess 
ADRs facilitate the understanding of risk factors and 
contribute to the development of systematic improvement 
in the prevention of ADRs. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Schumock, G.; Guenette, A. Adverse Drug Events. 
Pharmacotherapy Self-Assessment Program: Carter, B., 
Ed.; ACCP: Kansas City, MO, 1999; 5, 103-130. 
Karch, F.E.; Lasagna, L. Adverse Drug Reactions: A 
Critical Review. JAMA 1975, 234, 1236-1241. 
Rossi, A,; Knapp, D. Discovery of New Adverse Drug 
Reactions. A Review of the Food and Drug Adminis- 
tration's Spontaneous Reporting System. JAMA 1984,252, 

Joint Commission on Accreditation of Health Care 
Organizations. 1998 Comprehensive Accreditation Manual 
for Hospitals; A.M.H: Oakbrook Terrace, IL, 1997. 
American Society of Health-System Pharmacists. 
Suggested Definitions and Relationships Among Medi- 
cation Misadventures, Medication Errors, Adverse Drug 
Events and Adverse Drug Reactions. Am. J. Health-Syst. 
Pharm. 1998,55, 165-166. 
Edwards, I.R. Pharmacological Basis of Adverse Drug 
Reactions. Avery 's Drug Treatment; Speight, T., Holford, 
N., Eds.; ADIS International LTD: Auckland, New 
Zealand, 1997; 261 -299. 
Young, L.R.; Wurtzbacher, J.D.; Blankenship, C.S. 
Adverse Drug Reactions: A Review for Healthcare 
Practitioners. Am. J. Managed Care 1997, 12, 1884-1906. 
Lazarou, J.: Pomeranz, B.; Corey, P. Incidence of Adverse 
Drug Reactions in Hospitalized Patients. JAMA 1998, 279 

Einarson, T. Drug-Related Hospital Admissions. Ann. 
Pharmacother. 1993, 27, 832-840. 
Clasen, D.C.: Pestonik, S.L.; Evans, R.S.; Lloyd, J.F.; 
Burke, J.P. Adverse Drug Events in Hospitalized Patients: 

1030-1033. 

(15), 1200-1205. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Excess Length of Stay, Extra Costs, and Attributable 
Mortality. JAMA 1997, 277, 301-306. 
Applied Biopharmaceutics and Pharmacokinetics; 
Shargel, L., Yu. A., Eds.; Appleton and Lange: Stamford, 
CT, 1999. 
Uchegbu, I.; Florence, A. Adverse Drug Events Related to 
Dosage Forms and Delivery Systeks. Drug Safety 
Concepts 1996, 14 (l), 39-67. 
Swift, C.G. Pharmacodynamics: Changes in Homeostatic 
Mechanisms, Receptor and Target Organ Sensitivity in the 
Elderly. Br. Med. Bull. 1990, 46, 36-52. 
Parker, B.M.; Cusack, B.J.; Vestal, R.E. Pharmacokinetic 
Optimisation of Drug Therapy in Elderly Patients. Drugs 
Aging 1995, 7, 10-18. 
Gunvitz, J.H.; Avorn, J. The Ambiguous Relation Between 
Aging and Adverse Drug Reactions. Ann. Intern. Med. 
1991,114,956-966. 
Taffet, G.E. Age-Related Physiologic Changes. Geriatric 
Review Syllabus: A Core Ciirriculum in Geriatric 
Medicine; Reuben, D.B., Yoshikawa, T.T., Besdine, 
R.W., Eds.; Kendall/Hunt for the American Geriatric 
Society: Dubuque, IA, 1996; 11-24. 
Nahata, M.C. Pediatrics. Pharmacotherapy A Pathophy- 
siologic Approach; DiPiro, J.T., Talbert, R., Yee, G.C., 
Matzke, G.R., Wells, B.G., Posey, M.L., Eds.; Appleton & 
Lange: Stanford, CT, 1999; 44-51. 
Gupta, A,; Waldhauser, L.K. Adverse Drug Reactions from 
Birth to Early Childhood. Pediatr. Clin. North. Am. 1997, 

Piper, D.W.; deCarle, D.J.; Talley, N.J.; Gallagher, N.D.; 
Wilson, J.S.; Powell, L.W.; Crawford, D.; Gibson, P.R.; 
Sorrell, T.C.; Kellow, J.E.; Roberts, R.K. Gastrointestinal 
and Hepatic Diseases. Aver?; 's Drug Treatment; Speight, T., 
Holford, N., Eds.; ADIS International LTD: Auckland, 
New Zealand, 1997; 1010-1012. 
Critchley, J.A.; Chan, T.Y.K.; Cumming, A.D. Renal 
Diseases. Avery 's Drug Treatment: Speight, T., Holford, N., 
Eds.; ADIS International LTD: Auckland, New Zealand, 

Tillement, J.P.; Lhoste, F.; Giudicelli, J.F. Diseases and 
Drug Protein Binding. Clin. Pharmacokinet 1978, 3, 

Smith, J.W.; Seidl, L.G.: Cluff, L.E. Studies on the 
Epidemiology and Adverse Drug Reactions. Ann. Intern. 
Med. 1966,65, 629-640. 
Franse, V.; Stark, N.; Powers, T. Drug-Nutrient Interactions 
in a Veterans Administration Medical Center Teaching 
Hospital. Nutrition in Clinical Practice 1988, 3 (4), 

Yamreudeewong, W.; Henann, N.; Fazio, A.; Lower. D.; 
Cassidy, T. Drug-Food Interactions in Clinical Practice. 
J. Fam. Pract. 1995, 40 (4), 376-384. 
Mason, N.; Boyd, S.  Drug-Nutrient Interactions in Renal 
Failure. J. Renal Nutrition 1995, 5 (4), 214-222. 
Krishnaswamy, K. Drug Metabolism and Pharmacoki- 
netics in Malnutrition. Clin. Pharmacokinet 1978, 3, 

Grymonpre, R.E.; Mitenko, P.A.; Sitar, D.S.; Aoki, F.Y.; 
Montgomery, P.R. Drug-Associated Hospital Admissions 
in Older Medical Patients. J. Am. Geriatr. SOC. 1988, 36, 

44,79-92. 

1997: 1107-1109. 

144- 154. 

145- 147. 

21 6-240. 

1092-1098. 



34 Adverse Drug Reactions 

28. 

29. 

30. 

31 

32. 

33. 

34. 

3 s .  

36. 

37. 

38. 

Mar, C.; Bent, S.  An Evidence-Based Review ofthc 10 Most 
Commonly Used Herbs. West. J. Med. 1999, /7/, 168- 17 I. 
Fugh-Berman, A. Herb-Drug Interactions. Lancet 2000, 
355, 134-38. 
American Society of Health-System Pharmacists. ASHP 
Guidelines on Adverse Drug Reaction Monitoring and 
Reporting. Am. J. Health-Syst. Pharm. 1995, 52, 417-419. 
Johnston, P.E.; Morrow, J.D.; Branch, R. Use of a Database 
Computer Program to Identify Trends in Reporting Adverse 
Drug Reactions. Am. J. Hosp. Pharm. 1990, 47, 
1321 -1327. 
Koch, K.E. Use of Standard Screening Procedures to 
Identify Adverse Drug Reactions. Am. J. Hosp. Pharm. 

O’Neil, A.C.; Petersen, L.A.; Cook, E.F.; Bates, D.Q.; 
Lee, T.H.; Bcnnan, T.A. Physician Reporting Compared 
With Medical-record Review to Identify Adverse Medical 
Events. Ann. Intern. Med. 1993, / 19 ,  370-376. 
Prosscr, T.R.; KamysL, P.L. Multidisciplinary Adverse 
Drug Reaction Surveillance Program. Am. J. Hosp. Pharm. 
1990, 47. 1334- 1339. 
Porta, M.S.; Hartzema, A.G. The Contribution of 
Epidcmiology to the Study oP Drugs. Drug. Intell. Clin. 
Pharm. 8987, 21, 41 -47. 
Strom. B.L., Ed. Pha,-nzncoe~.l?idenziologl., 2nd Ed.; John 
Wiley: Chichester, 1994. 
The Detect ion qf’ New Adverse Drug Rractions; 
Stephens, M.D.B., Ed.; The MacMillan Press: Basingstoke, 
I988. 

Hanlon, J.T.; Schmader, K.; Lewis, 1. Adverse Drug 
Reactions. T1ic.rupeutic.s in the B1derl.y; Delafuente, J.C., 
Stewart, R.B., Eds.; Harvey Whitney Rooks: Cincinnati, 
1995; 212-227. 

39. 

40. 

41. 

42. 

43. 

44 

45. 

46. 

47. 

Kennedy, D.L.; McGinnis, T. Monitoring Adverse Rrug 
Reactions: The FDA’s New MedWatch Program. Pharma- 
col. Ther. 1993, 833-834, 839-842. 
Kessler, D.A. Introducing MEDWatch: New Approach to 
Reporting Medication and Device Adverse Effects and 
Product Problems. J.A.M.A. 1993, 269: 2765-2768. 
Pharmacoepidemiolo~~: An Introduction; Hartzema, A.G., 
Porta. M.S., Tilson, H.H., Eds.; Harvey Whitney Books: 
Cincinnati, 199 1. 
Guess, H.A.; West, R.; Strand, L.M.; Helston, D.; 
Lydick, E.G.; Bergman, C.A.; Wolski, K. Fatal Upper 
Gastrointestinal Hemorrhage of Perforation Among Users 
and Nonusers of Nonsteroidal Anti-Inflammatory Drugs in 
Saskatchewan, Canada 1983. J. Clin. Epidemiol. 1988, 41, 
35-45. 
Meyboom, R.H.B.; Hekster, Y.A.; Antoine, C.G.; 
Gribnau, F.W.J.; Edward, 1.R. Causal or Casual? The 
Role of Causality Assessment in Pharmacovigilance. Drug 

Naranjo, C.A.; Busto, U.; Sellers, E.M.; Sandor, P.; Ruiz, 
I.; Roberts, E.A.; Janecek, E.; Domecq, C.; Greenblatt, 
D.J. A Method for Estimating the Probability of Adverse 
Drug Reactions. Clin. Pharmacol. Ther. 1981, 30, 

Karch, F.E.; Lasagna, L. Adverse Drug Reactions: A 
Critical Review. JAMA 1975. 234, 1236- 124 I. 
Rawlins, M.D. Adverse Reactions to Drugs. Br. Med. J. 
1981, 82,974-976. 
American Society of Health System Pharmacists. Top- 
Priority Actions for Preventing Advcrse Drug Events i n  
Hospitals: “Recommendations of An Expert Panel.”. Am. J. 
Health-Syst. Pharm. 1996, 53, 747-751. 

Saf. 1997, 6 ,  374-389. 

239-245. 



PROFESSIONAL ORGANIZATIONS 

University of North Carolina, Ch,ipel Hi l l ,  North Carolina, U.S.A. 

Agency for Healthrare Research and Quality, Rockville, hlarylnnd, U.S.A. 

As early as 1965, whcn Medicare and Medicaid became 
law, it was recognized that research and evaluation would 
be necessary to guide the progress of these programs. 
Because Medicare and Medicaid were born as amend- 
ments to the Social Security Act, the Office of Research 
in the Social Security Administration provided modest 
support for research to address important issues. Under 
the rubric “health services research” the effort was 
expanded, first as the National Center Tor Health Services 
Research (NCHSR), and later as the Agency Tor 
Healthcare Policy and Research (AHCPR). The legisla- 
ture that established AHCPR dcscribed its mission as: 

The purpose of the Agency is to enhance the quality, 
appropriateness. and cff‘ectiveness of healthcare services, 

ess to such services. through thc establishment of a 
broad base of scientific research and through the promotion 
of improvements in clinical practice and in the organisa- 
tion, financing, and delivery of healthcare serviccs.“’ 

In 1999 the name was changed to the Agency for 
Healthcare Research and Quality, removing the word 
“policy” from the namc. Thc new name clarified the 
mission of AHRQ by indicating it is to conduct and 
disseminate research that may be uscd by policymakers, 
but does not itself determine Federal healthcare policies 
and regulations. It is a scientific research organization; it 
is not a policy-setting organization. Further, adding the 
word “quality” to the name established that AHRQ is 
the lead federal agency on quality of healthcare research. 
This rcsponsibility includes coordinating all federal 
quality improvement efforts and health services. 

The agcncy supports, conducts, and disscminates re- 
search that improves access to carc and outcomes of 

care, as well as the cost, quality, and utilization of 
healthcare services. Succinctly stated, AHRQ’s mandate 
is to sponsor research that provides better information 
and enables better decisions about healthcare. In order 
to accomplish this mission, the agency has three strate- 
gic goa~s : ‘~ ’  

I .  
2. 
3. 

Support improvements in health outcomes. 
Strengthen quality mcasurement and improvement. 
ldentify strategies to improve access, foster appro- 
priate use, and reduce unnecessary expenditures. 

These goals are pursued and measured using the fol- 
lowing definitions: 

Health outcomes research examincs the end results of 
the structures and processes employed in delivery of care. 
An important consideration in this research is the patient’s 
perspective. as well as the public and private-sector poli- 
cymakers who are conccrncd with the impact of their in- 
vestment in healthcare. 

Quality measurement and improvement requires devel- 
oping and testing quality measures and invcstigating the 
best ways to collect, compare, and communicate these 
data so they are useTul to decision makers. AHRQ’s re- 
search emphasizes studies of the most effective ways to 
implement these measures and strategies in order to im- 
prove patient safety and healthcare quality. 

Improving access, fostering appropriate use, and re- 
ducing unnecessary expenditures continues to be a chal- 
lenge for the poor, the uninsured, minority groups, rural 
and inner city residents, and other priority populations. 
The agency supports studies of access, healthcare uti- 
lization, and expenditures to identiTy whether particular 
approaches to healthcare delivery and payment alter be- 
haviors in ways that promote access andlor economize on 
healthcare resource use. 

Four specific areas of research were mandatcd by 
Congress in 1999 and havc been adopted by AHRQ as 
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current research priorities. Research grants or contracts 
awarded to investigators in the foreseeable future will 
likely fall within these areas.[31 

uality of Healthcare 

AHRQ is to coordinate, conduct, and support research, 
demonstrations, and evaluations related to the measure- 
ment and improvement of healthcare quality. AHRQ is 
also to disseminate scientific findings about what works 
best and facilitate public access to information on the 
quality of, and consumer satisfaction with, healthcare. 

Promote Safety and Reduce Medical Errors 

AHRQ will develop research and build partnerships with 
heath care practitioners and healthcare systems, and 
establish a permanent program of Centers for Education 
and Research in Therapeutics (CERTs). These initiatives 
will help address concerns raised in a 1999 report by the 
Institute of Medicine (IOM) that estimates as many as 
98,000 patients die as a result of medical errors in 
hospitals each year.'41 

of ~ ~ f Q r ~ a t i Q n  Technology 
Patient Care a 

AHRQ will promote the use of information systems to 
develop and disseminate performance measures, create 
effective linkages between health information sources 
to enhance healthcare delivery and coordinate evidence- 
based healthcare services, and promote protection of in- 
dividually identifiable patient information used in health 
services research and healthcare quality improvement. 

ffice of Priority Populations 

The needs of low-income groups, minorities, women, 
children, the elderly, and individuals with special 
healthcare needs will be addressed through the agency's 
intramural and extramural research portfolio. 

SPECIAL INITIATIVES 

AHRQ has several initiatives that should be of particular 
interest to the clinical pharmacy community. These in- 
clude the Centers for Education and Research in Thera- 
peutics (CERTs), the Evidence Based Practice Centers 
(EPCs), National Guidelines Clearinghouse (NGC), and 
a coordinated set of activities with the goal of Translat- 
ing Research Into Practice (TRIP). 

In 1994 Woosley raised concern about the quality and 
quantity of prescription drug information available to 
physicians and other  practitioner^.'^] He contrasted the 
billions of dollars available from commercial interests to 
promote prescribing and use of (primarily new) drugs, 
with the limited funds available to help practitioners 
select cost-effective therapeuties. What was missing was 
a balance between commercially driven information and 
nonproprietary information, a vacuum that Woosley 
proposed would be filled by CERTs. The conceptual 
basis for CERTs was that of an academic entity capable 
of striking a balance between the relative abundance of 
pharmaceutical industry-generated information, and the 
relative paucity of NIH- or FDA-generated information 
available to practitioners. 

Congress recognized the importance of the CERTs 
concept and directed the formation of the CERTs in 
Section 409 of the Food and Drug Modernization Act 
(FDAMA) of 1997 and authorized AHRQ to establish 
CERTs as a demonstration effort. Congress intended 
CERTs to have a dual mission of conducting essential 
research not otherwise performed by the pharmaceutical 
industry, and to communicate to practitioners information 
concerning the most effective, safest, and least-expensive 
therapies. Each Center was to have a focus based upon a 
therapeutic area of interest and a defined population, 
leading to a national network with complementary re- 
sources and interests. 

In October, 1999 AHRQ awarded funds to four CERTs, 
and soon followed with awards for three additional 
CERTs. The seven CERTs and their areas of interest are: 

Duke University 

Georgetown University 

Harvard University 

University of Alabama 
at Birmingham 
University of North 
Carolina at Chapel Hill 
University of Pennsylvania 

Vanderbilt University 

Improving Prescribing for 
Cardiovascular Illness 
Preventing Drug-Drug 
Interactions in Women 
Demonstration of Implementation 
of Improved Prescribing 
Practices in an Integrated 
Network of HMOs 
Improving Drug Therapy for 
Musculo-skeletal Disorders 
Rational Drug Therapy for the 
Pediatric Population 
Applying Pharmaco- 
epidemiological Methods to 
Improved Prescribing 
Comparison of Therapeutic 
Effectiveness of Selected Drugs 
in the TennCare System 
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The CERTs legislation has been transferred from 
FDAMA to AHRQ, and is now a permanently authorized 
program. The CERTs network is expected to expand, 
both through addition of new Centers as well as estab- 
lishment of collaborations with investigators and practi- 
tioners throughout the country. Additional information is 
available at http:Nwww.certs.hhs.gov. 

Evidence-Based Practice Centers (EPCs) 

The philosophy of evidence-based practice is widely ac- 
cepted, although operational and implementation issues 
represent major barriers. One of the significant barriers 
is a shortage of evidence reports on topics of critical 
interest, and the lack of a national infrastructure to pre- 
pare such reports. In response to this need, AHRQ has 
funded 12 Evidence-based Practice Centers to conduct 
systematic, comprehensive analyses and syntheses of 
the scientific literature to develop evidence reports and 
technology assessments on clinical topics that are com- 
mon, expensive, and present challenges to decision ma- 
kers. Since December 1998, l l  evidence reports have 
been released on topics that include sleep apnea, trau- 
matic brain injury, alcohol dependence, cervical cytology, 
urinary tract infection, depression, dysphasia, sinusitis, 
stable angina, testosterone suppression, and attention 
deficit hyperactivity disorder. 

Pharmacotherapy is a significant interest within the 
EPCs, and AHRQ welcomes partners such as specialty 
societies and health systems to submit topics for evidence 
reports, participate with the EPC’ s in preparing reports, 
and most importantly to use the findings of EPC’s to 
develop tools and materials that will improve the quality 
of care. 

National Guidelines Clearinghouse (NGC) 

Developed in partnership with the American Medical 
Association and the American Association of Health 
Plans, the NGC is a Web-based resource for information 
on evidence-based clinical practice guidelines. The NGC 
began providing online access to guidelines at http:// 
www.guideline.gov in 1998. Since becoming fully ope- 
rational, the site receives over 100,000 visits each month. 
The site provides information to help healthcare profes- 
sionals and health system leaders select appropriate 
treatment recommendations by providing full text or an 
abstract of the recommendations, by comparing and 
evaluating different recommendations, and by describing 
how they were developed. Because almost all guidelines 
include some consideration of pharmacotherapy, and the 
NGP should be regarded as an invaluable resource to 

clinical practitioners, clinical investigators, educators, and 
others from the pharmacy community. 

Translating Research Into Practice (TR~ 

One of the most pressing challenges in healthcare is to 
apply the knowledge that is currently available; in other 
words, to close the gap between knowledge and practice. 
The first round of TRIP initiatives supported devel- 
opment and implementation of evidence-based tools into 
diverse healthcare settings. Translational efforts included 
cost-effective approaches to implement smoking cessa- 
tion, chlamydia screening of adolescents, diabetes care 
in medically underserved areas, and treatment of respir- 
atory distress syndrome in preterm infants. The second 
round of TRIP initiatives (funded in 2000) focused on 
continued development of partnerships between resear- 
cher and healthcare systems and organizations (e.g., in- 
tegrated health service delivery systems, academic health 
systems, purchaser groups, managed care programs in- 
cluding health maintenance organizations, practice net- 
works, worksite clinics) to help accelerate and magnify 
the impact of practice-based, patient outcome research in 
applied settings. 

atabases 

AHRQ achieves its mission through a combination of 
efforts, described as a “research pipeline.” This pipeline 
of activities builds the infrastructure, tools, and know- 
ledge for improvements in the American healthcare 
system. An important part of that pipeline for pharmacy 
is the maintenance of public use databases that can help 
identify problems and formulate solutions to improve 
pharmacotherapy. One database of particular interest is 
the Medical Expenditure Panel Survey (MEPS) which 
provides up-to-date, highly detailed information on how 
Americans as a group, as well as segments of the pop- 
ulation, use and pay for healthcare. This ongoing survey 
of about 10,000 households and 24,000 individuals also 
studies insurance coverage and other factors related to 
access to healthcare. AHRQ encourages investigators to 
write applications that analyze the MEPS data. 

Today’s AHRQ has an annual budget of $270 million for 
fiscal year 2001, with approximately 80% awarded as 
grants and contracts to researchers at universities and 
other institutions across the country. The remaining 20% 
is allocated to intramural research and administrative 
support. The agency is administratively located within the 
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Department of Health and Human Services (HHS), where 
it reports lo the Secretary of HHS through the Under- 
secretary for Health. Virtually every topic of interest to 
AHRQ has a pharmacotherapy component, and virtually 
every topic of interest to the pharmacothcrapy community 
fits within a research priority of AHRQ. 

New research investigators might first consider apply- 
ing for a sniall grant which funds up to $lOO,OOO total 
costs. Investigators who havc a clinical degree or a rc- 
search doctoral degree and who are no more than five 
years out of thcir latest research training experience might 
consider applying for an Independent Scientist Award 
(K02). Individuals with a clinical doctoral degree, who 
have identified a mentor with extensive research experi- 
ence, and are willing to spend a minimum of 75% of full- 
time professional effort conducting research and devel- 
oping a research career during the award might consider 
applying for a Mentored Clinical Scientist Award (K08). 
The agency also sponsors dissertation grants for students 
working on their doctoral degrees. 

Opportunities are numerous for collaboration between 
AHRQ and pharmacotherapy investigators, educators, 
practitioners, and administrators. Potential collaborators 
are encouraged to contact AHRQ to initiate discussions 
on topics of interest. Two agency publications are par- 
ticularly useful in describing researchable questions and 
methodologies: “The Outcome of Outcomes Research at 
AHCPR” and “Greatest Hits of Outcomes Research at 

The agency is committed to a research AHCpR, 1 r6,71 

agenda that i \  “user driven” and welcome5 contacts from 
the pharmacothcrapy community on topics of healthcare 
quality, cost, and effectiveness. 

1. 

2. 

3. 

4. 

5 .  

6. 
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PROFESSIONAL DEVELOPMENT 

Idaho State University, Pocatello, Idaho, U.S.A. 

I 

Commuuity pharmacy practitioners have provided ambu- 
latory care services to their customers for years. However, 
more students who graduated with advanced degrees 
since the 1980s have moved from the traditional dis- 
pensing role to providing direct ambulatory care patient 
services. Pursuing this patient care role in ambulatory 
care and primary carc settings has increased job oppor- 
tunities, positioned pharmacists in patient care areas, and 
changed the expectations and duties of pharmacists. This 
growth in clinical pharmacy careers has also pushed 
rccent graduates and those seeking employment in this 
arena to pursue further training and education. 

Integration of pharmacists with various disciplines of 
medicine offers many benefits to thc health care system 
and the paticnt, including lower costs and improved 
health o ~ t c o m e s . " ~ ~ ~  Pharmacists have also ventured 
away from the team approach to become more in- 
dependent, which has lead to the same benefits of im- 
proved health outcomes and cost savings.12' Whether 
integrated into team approach, or operating indepen- 
dently, pharmacists working in ambulatory and primary 
care have evolved slowly. This chapter discusses these 
various careers, including typical work settings and job 
activities. The type of degree, training, salary, and ex- 
perience, in addition to long-term growth potential, is 
also discussed. Finally, to give more insight as to what 
these clinical sites might be like, descriptions of various 
sites are given. 

The job activities, range of careers, and work cettings for 
ambulatory care pharmacists vary as much as disease 

states. However, most duties required of ambulatory care 
pharmacists incorporate three to four components. These 
include clinical, distributive, and administrative duties, 
and sometimes a teaching or academic r01e.l~' 

To expand on these jot) activities, a survey of phar- 
macists who work in ambulatory care positions was cond- 
ucted, and it was reported that 4S% of the pharma- 
cist's time was spent performing distributive functions, 
while 30% clinical and 21% of the pharmacist's time 
was spent performing administrative activities. Distri- 
butive functions of these pharmacists may be defined 
as filling and dispensing prescriptions, as well prcparing 
intravenous medications. The clinical portion of ambu- 
latory care pharmacists includes a variety of activities, 
such as monitoring patient outcomes and compliance, 
conducting specialized clinics, providing therapeutic 
drug monitoring services and, in some settings, practi- 
cing independently with prescriptive authority. Pharma- 
cists who have been included on multidisciplinary care 
teams or work at teaching hospitals may have a rcspon- 
sibility to teach students, residents, and kllows about 
various aspects of drug and disease state management. 

Responses of this survey also indicated that approxi- 
mately one-half of the pharmacists worked in conjunc- 
tion with a physician or a nurse on an interdisciplin- 
ary ambulatory care team and that the medical staff 
and senior management were very supportive of having 
pharmacists on  these teams. 

The aforementioned specialty clinics allow pharma- 
cists to have an enormous impact on paticnt care and 
a varicty of career opportunities. Pharmacists may be 
expected to participate on a team in the multidisciplinary 
approach to patient care, or may need to act indcpen- 
dently in disease-specific clinics. The Veterans Affairs 
Medical Centers (VAMCs) have been leaders in the area 
of a multidisciplinary approach to health care, and 
pharmacists have been involved on these teams €or 
a long time. In a study conducted to determine the in- 
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volvement of clinical pharmacy services in 50 of the 
VAMCs’ specialty ambulatory clinics, it was found that 
310 of the 401 (77%) specialty clinics were staffed with 
a clinical pharmacist and 144 (36%) were managed by 
pharmacists. These clinics covered a variety of disease 
states, including congestive heart failure, anticoagula- 
tion, lipid management, geriatrics, diabetes, and thera- 
peutic drug 

The work settings for pharmacists in ambulatory and 
primary care clinics also vary. More recently, for ex- 
ample, pharmacists can be found in private physician 
offices or large teaching hospitals. Anywhere ambulatory 
care is being provided by physicians, nurse practitioners, 
or physician assistants, there is opportunity for phar- 
macist involvement. 

EGREE, TRAINING, EXPERIENCE, 

Since the push and support for an entry-level Doctor 
of Pharmacy degree by the American Association of 
Colleges of Pharmacy in 1992, the majority of colleges 
of pharmacy in the United States have been converting 
from the Bachelor of Science degree. One of the goals 
in switching to the Doctor of Pharmacy degree is for 
the colleges of pharmacy to produce patient care 
providers rather than medication dispensers. Because 
providing patient care is one of the major activities of 
ambulatory care pharmacists, the majority of graduates 
have come from an entry-level Doctor of Pharmacy 
program. Others, however, have returned to school for 
additional education to gain the knowledge needed to 
move into the clinical setting and manage the diversity 
of disease states. 

For many ambulatory care pharmacists. training does 
not end at graduation with acceptance of the degree. 
Additional training in residency or fellowship for 1 to 2 
years is sometimes completed to obtain more clinical 
experience in patient care as well as to develop a deeper 
knowledge base. In a 1995 survey of pharmacists prac- 
ticing in an ambulatory care setting, 67410 of the 99 res- 
pondents indicated that they had residency training and 
21% had fellowship training. Forty-six percent of res- 
pondents also specified that they had received board 
certification.[61 

New graduates who select a career in ambulatory care 
pharmacy may decide to complete a l-year general 
pharmacy practice residency program or to choose a 
specialized residency in ambulatory care or primary 
care. The invaluable experience gained in residency pro- 

grams provides guidance and practical training to phar- 
macists who are seeking more education and skills to 
provide patient care. These programs are offered in a 
variety of work settings from VAMCs and large teach- 
ing hospitals to smaller family medicine groups and 
community pharmacies. 

Although the majority of ambulatory care pharmacists 
have chosen the route of the Doctor of Pharmacy degree 
and residency, it is not the only course to becoming 
an ambulatory care pharmacist. Some pharmacists who 
have been practicing several years have grown and 
established positions in ambulatory care without res- 
idency or fellowship training. However, many institu- 
tions require that they have continuing education to 
practice in an ambulatory care setting with a team or 
independently, and one means of continuing education 
is through certificate programs. Many certificate pro- 
grams that are available will teach specific disease state 
management such as anticoagulation, diabetes, or asthma 
care. However, other certificate programs may be more 
inclusive, covering a broader spectrum of ambulatory 
care. [71 

Salary range for pharmacists practicing in an am- 
bulatory care setting varies depending on geographic re- 
gion, years in the work force, and board certification 
status. However, the median salary in 1995 was S53,500 
(average, $55,861; range, $35,000-$90,000), with a high- 
er salary reflective of more years employed.[61 

GROWTH AND LONG-TER 
OPPORTUNITIES 

Since the 1990s, clinicians in the fields of ambulatory 
care and primary care have embraced pharmacists as 
colleagues and as an invaluable source of information. 
This acceptance has lead to an increase in demand of 
pharmacists in the ambulatory care arena in several 
capacities. First, the educational system has experienced 
the need to increase the education of students in this area, 
thus producing more students that choose paths in 
ambulatory care. Second, pharmacists have been dedicat- 
ing themselves to improving patient outcomes in primary 
and ambulatory care, which has lead to a tremendous 
growth and need for pharmacists in this area. 

As it is evident that this field is growing, the question 
arises as to the longevity of these positions. Many 
pharmacists that are practicing in ambulatory care have 
created their own positions. Since the mid-1980s and 
early 1990s, many of these pharmacists have moved from 
dispensing to the clinical role. Therefore, pharmacists 
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who have been in ambulatory care several years are some 
of the first to experience this long-term job stability. 
However, as the goals for health care continue to move 
toward more cost-effective ways to administer better 
health care, pharmacists continue to prove themselves 
to fit this equation. Thus, pharmacists will most likely 
continue to be in these positions for quite some time. 

One benefit of practicing as an ambulatory care phar- 
macist is that there are a variety of practice settings. These 
practice sites vary from physician office buildings to 
physician residency training programs, as well as large 
hospitals and retail pharmacies. 

One example is that of a private physician’s office. 
Studies have been performed to determine the impact of 
having a pharmacist providing pharmaceutical care in a 
physician’s office.18] In this scenario, pharmacists usually 
have unlimited access to patient information and may 
have their own office or exam room to evaluate and 
educate patients. The pharmacist may see these patients 
independently of the physician or evaluate the patient for 
pharmaceutical issues before the physician sees them. 
Other services may be available at these offices such as 
a laboratory or radiological services, depending on size 
and specialty of the office. 

Another model that may be used to integrate phar- 
macists into ambulatory care settings is that of a uni- 
versity-based family practice center or residency train- 
ing program.[9J In this setting, the pharmacist typically 
works at a larger physician training program and teach- 
ing clinic. The pharmacist usually has patient care du- 
ties such as specialty clinics, medication refill services, 
or other consultative services. However, in this environ- 
ment, the pharmacists also have obligations to teach 
and evaluate the medical residents in both didactic and 
clinical situations. This type of position is sometimes 
affiliated with higher academic institutions, and clinical 
duties may need to be balanced with administrative, re- 
search, or teaching obligations. 

Other traditional sites are changing the way that 
pharmacists see and educate patients. More hospitals are 
moving to outpatient treatment programs and becom- 
ing involved in the multidisciplinary approach to ambu- 
latory care patients, and practice sites for pharmacists 
are moving from the central pharmacy to walk-in or 
ambulatory care clinics and even home care teams. 
These opportunities have allowed pharmacists who 
traditionally process orders and mix intravenous medi- 

cations to become involved in the treatment decisions 
for patients. 

Retail pharmacy is also making an effort to get phar- 
macists out from behind the counter by establishing a 
variety of clinics in the retail setting. Some pharmacists 
are providing pharmaceutical care, such as working in 
conjunction with physician offices to counsel newly diag- 
nosed diabetic patients on the proper use of glucome- 
ters and insulin injections, whereas others work more 
independently, offering services in durable medical equip- 
ment, home infusion, and home oxygen. 

The progress in ambulatory care has not always been a 
clear road. Many barriers have risen along the way that 
have prevented pharmacists from being accepted in the 
clinical community as a patient care provider. Some cli- 
nicians still view pharmacists as dispensers of medi- 
cations and believe patient care is not within the scope 
of a pharmacists’ practice. In some cases, this barrier 
has been surpassed in settings such as VAMCs and 
HMOs, where a capitated health care system is prac- 
ticed. Pharmacists have saved these institutions money 
as well as improved health outcomes, acting not as dis- 
pensers of medication, but as clinicians. In addition, the 
pharmacy profession itself has in some respects inhi- 
bited its own growth. Large retail pharmacy chains whose 
salaries are significantly more than that of an ambulato- 
ry care pharmacist, absorb a large portion of graduates 
that may desire to pursue a career in ambulatory care but 
are attracted to a higher salary. However, the future 
for ambulatory care pharmacists appears brighter as le- 
gislative change is looking to recognize pharmacists as 
providers and reimburse them for providing pharma- 
ceutical care. 

CONCLUSION 

As the need for change in the profession of pharmacy 
has evolved since the 1990s, pharmacy schools have res- 
ponded by producing a well-rounded practitioner and 
provider of pharmaceutical care. More graduates are 
choosing to gain patient care skills and training in am- 
bulatory care residency or fellowship programs, allow- 
ing them to be focused practitioners and teachers. The 
future for pharmacists in the area of ambulatory care 
looks bright as pharmacists lobby to be recognized as 
providers and to be reimbursed for providing phar- 
maceutical care. Finally, as pharmacists continue to 
demonstrate that their clinical services improve patient 
outcomes and decrease overall health care costs, jobs in 
the ambulatory care setting will continue to expand to 
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other venues, allowing pharmacists to accomplish what 
they were trained to do. 
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American College of Clinical Pharmacy, 
Kansas City, Missouri, U.S.A. 

I 

The American College of Clinical Pharmacy (ACCP) was 
founded in 1979 when 29 clinical pharmacists-organized 
largely by Donald C. McLeod, M.S.-gathered in Kansas 
City, Missouri, with a common goal: to promote the 
rational use of medications in society by forming an 
organization dedicated to and focused on advancing the 
cutting-edge of clinical pharmacy practice and research. 
Those ideals held by ACCP’s founding members still find 
themselves in the College’s mission: 

ACCP is a professional and scientific society that pro- 
vides leadership, education, advocacy, and other resources 
enabling clinical pharinacists to achieve excellence in 
practice and research. 

TI 

Only two years after its founding, ACCP created its 
Research Institute in 198 1 to advance pharmacotherapy 
through support and promotion of research, training, and 
educational programs. Through 2000, this has largely 
taken the form of a number of Research Awards that 
support specific research projects conducted by College 
members in a variety of therapeutic areas, and Fellow- 
ships that provide for the stipends of postgraduate clinical 
pharmacists in an intensive research training experience. 
Both types of programs are available to ACCP members 
on a competitive basis. 

Also in 1981. Russcll R. Miller, Ph.D., founded the 
journal Phurmucotherupy as a publication dedicated to 
human pharmacology and drug therapy. When first esta- 
blished, Pharmucotherupy was not affiliated with any 
medical or pharmacy associations. In 1988, ACCP adopted 
Pharinucotherupy as its official journal, and in 1994, 
ACCP acquired the journal. Now a monthly publication, 
Phurmucotherupy publishes a complementary array of ori- 
ginal clinical research and evidcnce-based reviews in the 
broad field of pharmacotherapy and clinical pharmacology. 

ershi 

As of the end of 2001, ACCP had approximately 7000 
members, located mostly in the United States and Canada. 
ACCP members can be found in all practice venues, 
including ambulatory clinics and community pharmacies, 
community hospitals, the pharmaceutical industry, phar- 
macy and medical school faculties, university hospitals, 
and VA and military hospitals. More than 80% of ACCP 
members hold the Pharm.D. degree, 70% have completed 
a postgraduate residency, and 25% have complcted a 
research fellowship training program. Approximately 
25% of ACCP members are certified in one or more of 
the specialty practice areas recognized by the Board of 
Pharmaceutical Specialties (BPS; i.c., Nuclear Pharmacy, 
Nutrition Support, Oncology, Pharmacotherapy, Psychi- 
atry). Consistent with one of ACCP’s founding tenets-to 
promote the rational use of medications in society- 
College members directly assume responsibility for the 
drug therapy of individual patients through collaborative 
practice agreements with physicians; regularly consult 
with and advise physicians, other health professionals, 
and patients regarding drug therapy; serve on key insti- 
tutional or other committees that oversee the medication 
use process; and teach pharmacy or other hcalth profes- 
sion students. In addition, many ACCP members are 
responsible for conducting basic, clinical, health services, 
economic, or other applied research. This research, for 
example, may involve clinical trials of new drug entities, 
pharmacokinctic and pharmacodynamic studies in normal 
volunteers and patients, pharmacoeconomic evaluations 
of drug therapies, and health services research to ex- 
amine the impact of pharmacy services. 

The practice and research interests of ACCP members 
span the broad array of pharmacothcrapy. As one way to 
provide for the unique needs of clinical pharmacists with 
diverse interests, ACCP currently includes approximately 
20 Practice and Research Networks (PRNs). The PRNs 
form special interest groups within the College jn areas 
ranging from Ambulatory Care to Infectious Diseases to 
Women’s Wealth. 
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ACCP holds three major scientific and/or educational 
meetings each year. The ACCP Annual Meeting, held in 
late-October or early-November, and the Spring Practice 
and Research Forum, held in April, include a variety of 
educational symposia as well as poster or platform 
presentations of original research. Both meetings include 
educational and networking sessions conducted by the 
College’s PRNs. The ACCP Recruitment Forum takes 
place at the Annual Meeting and provides an opportunity 
for employers and prospective applicants to interview. 
Recruitment On-Line, a year-round job listing service, is 
available on the College’s web site. 

Each year, ACCP also conducts its “Updates in 
Therapeutics,” designed as both a comprehensive review 
of therapeutics and as a preparatory course for clinical 
pharmacists planning to sit for BPS specialty certification 
in Pharmacotherapy, Nutrition Support, Oncology, or 
Psychiatry. ACCP is expanding its use of technology to 
facilitate distance learning. ACCP educational programs 
will be increasingly available through the College’s web 
site at www.accp.com. 

In April 1999, ACCP partnered with the European 
Society of Clinical Pharmacy (ESCP) to co-host the first 
International Congress on Clinical Pharmacy in Orlando, 
Florida. With a theme of “Documenting the Value of 
Clinical Pharmacy Services,” the Congress was attended 
by more than 1300 pharmacists from 51 countries.“] 
ACCP and ESCP plan to organize a second International 
Congress in 2004. 

ublications 

In addition to Pliarzacotherapy, publications produced 
by ACCP include the Pharmacotherapy Selj-Assessment 
Program (PSAP) and the College’s annual Directoy of 
Residencies and Fellowships. In addition to its use as a 
general professional development tool, PSAP is approved 
by BPS for use by Board Certified Pharmacotherapy 
Specialists (BCPS) in obtaining their required recertifica- 
tion. With publication of its fourth edition (PSAP-IV) in 
2001, this modular-based program is available in both 
hardcopy and Internet versions. The ACCP Directoiy of 
Residencies and Fellowsliips provides a comprehensive 
index and description of postgraduate training opportu- 
nities offered by ACCP members. It is published in the 
fall of each year to assist students and residents in their 
career development. Other publications available from 
ACCP are described on the College’s web site. 

American College of Clinical Pharmacy (ACCP) 

rofes§ional Leadership and Advocacy 

ACCP participates in several coalitions with other 
national organizations, including the Council on Creden- 
tialing in Pharmacy, the Joint Commission of Phar- 
macy Practitioners, the Alliance for Pharmaceutical Care, 
and the Pharmaceutical Sciences Consortium. In general, 
ACCP’s advocacy efforts are focused on the federal 
government, with the overall goal of better enabling 
clinical pharmacists to provide patient care and per- 
form research. 

A bibliography and reprints of ACCP white papers, 
position statements, and guidelines are available on the 
College’s web site. These include two comprehensive 
reviews of published literature that document the value of 
clinical pharmacy 

GOVERNANCE 

ACCP is governed by an 11-person Board of Regents, 
elected from and by the College’s members. The 
President of the College serves as chair of the Board of 
Regents. Members of the 2001 Board of Regents include: 

President: Barry L. Carter, Pharm.D., FCCP, BCPS 
President-Elect: Bradley A. Boucher, Pharm.D., 
FCCP, BCPS 
Past President: Thomas C. Hardin, Pharm.D., FCCP, 
BCPS 
Secretary: J. Herbert Patterson, Pharm.D., FCCP, 
BCPS 
Treasurer: Marsha A. Raebel, Pharm.D., FCCP, BCPS 
Regents: Betty J. Dong. Pharm.D.; Julie A. Johnson, 
Pharm.D., FCCP, BCPS; Mary Lee, Pharm.D., FCCP, 
BCPS; Michael Maddux, Pharm.D., FCCP; Ralph H. 
Raasch, Pharm.D., FCCP, BCPS; and David R. Rush, 
Pharm.D., BCPS 
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PROFESSIONAL ORGANIZATIONS 

American Council on Pharmacwitical Education, 
Chicago, Illinois, U.S.A. 

The American Council on Pharmaceutical Education 
(ACPE), located at 31 I W. Superior Street, Suite 512, 
Chicago, Illinois 606 10-3537, is the national agency for 
accreditation of professional degree programs in phar- 
macy and providers of continuing pharmaceutical edu- 
cation including ccrtiGcate programs in pharmacy. The 
ACPE was established in 1932 for accreditation of 
preservice (entry-levcl) pharmacy education. Accredita- 
tion standards reflect profcssional and educational 
qualities identified by ACPE as cssential to quality 
professional programs at colleges and schools of phar- 
macy. Standards are established through a comprehensive 
and broadly bascd procedure that provides opportunities 
for contributions from the community of interests affected 
by the accreditation process. 

VIE 

The first ACPE standards, devcloped betwecn 1932 and 
1937, called for sweeping changes in pharmaceutical 
education. These standards required the complction of a 
four-year course of study in order to attain the bacca- 
laureate degree in pharmacy. The standards were pub- 
lished in 1937 and were subsequently revised during the 
1940s and early 1950s. In the 1960s, revision of the stand- 
ards led to the incorporation of a five-year baccalaureate 
in pharmacy program and a doctor of pharmacy program 
which involved a four-year professional program that 
was preceded by two ycars of preprofessional studics. In 
the mid- 1970s, standards for two separate entry-levcl, 
professional programs, the baccalaureate in pharmacy 
program and the doctor of pharmacy program were de- 
veloped. In addition, professional practice experiences 
were incorporated into thc curriculum for the first time. 

The revisions of the 1980s expanded upon curricular 
expectations for the doctor of pharmacy program leading 
to grcater emphasis on curricular and programmatic out- 
comes. In 1989, ACPE issucd its intention to propose 
new standards that would merge thc two programmatic 
standards with a focus on a doctor of pharmacy program. 
The new accreditation standards and guidelines for the 
professional program in pharmacy leading to the Doctor 
of Pharmacy degree (Standards 2000) werc adopted June 
14, 1997. Implementation Procedures for thcsc ncw ac- 
creditation standards became effective on July 1, 2000, 
in accord with a stated transition pcriod. 

Requirements for continued pharmaceutical education 
began in the early 1970s, when State Boards of Pharmacy 
began requiring licensed pharmacists to participatc in 
continuing pharmaceutical education activities. Between 
1972 and 1974, the American Association of Colleges of 
Pharmacy and the American Pharmaceutical Association 
convened a task force to discuss issues related to the 
continued competence in pharmacy practice. In 1974, the 
Board of the American Pharmaccutical Association 
recommended that ACPE initiate accreditation of con- 
tinuing pharmaceutical education. Consequently, ACPE 
began the accreditation of providers of continuing phar- 
maceutical cducation in 1975. Participation in continuing 
education programs earned through an ACPE-accrcdited 
provider is accepted ior licensure renewal by all state 
boards of pharmacy requiring continuing education. The 
symbol used by the ACPE to designate that a continuing 
education provider is accreditcd is 

In 1998, the profession chargcd ACPE to devclop 
standards for certificate programs. A ccrtificate program 
is a structured continuing education experience that is 
narrower in focus and shorter in duration than a degree 
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program. Certificate programs are designed to instill, 
expand, or enhance practice competencies through the 
systematic acquisition of specified knowledge, skills, 
attitudes, and behaviors. In June 1999, Standards and 
Quality Assurance Procedures for Providers Offering 
Certificate Programs in Pharmacy were adopted. As of 
Fall 2000, 30 providers had been accredited to provider 
certificate programs. The symbol used by the ACPE to 
designate that a certificate training program is provided 
by an accredited provider is 

m ACPE 

Of note, the standards originally developed for the 
accreditation of providers of continuing pharmaceutical 
education were revalidated during development of the 
standards pertaining to providers of certificate programs. 
In addition, the new term “statements of credit” should 
be when documenting completion of a continuing edu- 
cation activity provided by an ACPE-accredited provider. 
The term “certificates of credit” should be reserved for 
use in conjunction with ACPE-accredited certificate pro- 
grams only. 

Annually, or more frequently if necessary, the ACPE 
publishes the Directory of Accredited Doctor of Pharmacy 
Programs of Colleges and Schools of Pharmacy and the 
Directory of Accredited Providers of Continuing Phar- 
maceutical Education. 

The Pharmacists’ Learning Assistance Network 
(P.L.A.N?) is an information service developed by the 
ACPE to allow pharmacists to access information on 
continuing education programs. The P.L.A.N. service, 
which is operated by ACPE, maintains a database on all 
continuing pharmaceutical education programs offered by 
ACPE-approved providers. Pharmacists may request a 
computer search of continuing pharmaceutical education 
programs to suit their learning needs or conduct their own 
search on ACPE’s web site. 

ORGANIZATIONAL STRUCTURE 
AND GOVERNANCE 

The Council is an autonomous and independent agency 
whose 10-member Board of Directors is derived through 
the American Association of Colleges of Pharmacy, the 
American Pharmaceutical Association, the National As- 
sociation of Boards of Pharmacy (three appointments 
each), and the American Council on Education (one 
appointment). These organizations are not members of the 
ACPE, and appointees to the Board of Directors are not 
delegates of these organizations. The organizational 

structure of ACPE assures the integrity of the accredita- 
tion program through responsive, responsible, and inde- 
pendent operation. The Board of Directors has authority 
for management of corporate affairs and is responsible for 
establishing policies and procedures, setting standards for 
accreditation of professional programs of colleges and 
schools of pharmacy, establishing standards for accre- 
ditation of providers of continuing education, including 
certificate programs in pharmacy, and taking actions 
concerning accreditation. A Public Interest Panel serves in 
an advisory capacity. The ACE appointee and the Public 
Interest Panel assure a public perspective in policy- and 
decision-making processes. 

Dr. Daniel A. Nona served as the Executive Director 
from 1975-2000. Dr. Peter H. Vlasses assumed the Exe- 
cutive Director position effective January 1, 2000. 

MISSION 

ACPE is organized for the purpose of promoting and 
encouraging educational, research, and scientific activi- 
ties. The ACPE formulates educational, research, and 
scientific standards which an accredited professional pro- 
gram of a college or school of pharmacy or an accredited 
provider of continuing education will be expected to meet 
and maintain. The essential purpose of the professional 
degree program accreditation process is to provide a 
professional judgment of the quality of a college or school 
of pharmacy’s professional program(s) and to encourage 
continued improvement thereof. Accreditation concerns 
itself with quality assurance and quality enhancement. 
The responsibilities of the ACPE’ s professional degree 
accreditation program are as follows: 

To advance the standards of pharmaceutical education 
in the United States and associated commonwealths. 
To formulate the educational, scientific, and professio- 
nal principles and standards for professional programs 
in pharmacy which a college or school of pharmacy is 
expected to meet and maintain for accreditation of its 
programs, and to revise these principles and standards 
when deemed necessary or advisable. 
To formulate policies and procedures for the accred- 
itation process. 
To evaluate the professional program(s) of any college 
or school of pharmacy within or beyond its national 
geographic scope that requests accreditation of its 
program( s) . 
To publish a directory of accredited professional 
programs of colleges and schools of pharmacy for 
the use of state boards of pharmacy or appropriate 
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state licensing agencies in pharmacy, other interested 
agencies, and the public, and to revise such directory 
annually or as freyuently as deemed desirable. 
To provide assurances to constituencies that the pro- 
fessional programs that have been accredited continue 
to comply with standards, and therefore, to conduct 
periodic evaluations in a manner similar to that for 
original accreditation. 
To assist the advancement and improvement of phar- 
macy education as well as prerequisites and proce- 
dures for licensure and to provide a basis for interins- 
titutional relationships. 

The ACPE’s Continuing Education Provider Accred- 
itation Program is designed to assure pharmacists, boards 
of pharmacy, and other members of pharmacy’s com- 
munity of interests, 01 the quality of continuing phar- 
maceutical education programs. The purposes of the 
Continuing Education Provider Accreditation Program 
are to: 

Assure and advancc the quality of continuing phar- 
maceutical education, including Certificate Programs 
in Pharmacy, thereby assisting in the advancement of 
the practice of pharmacy. 
Establish standards for accredited providers of con- 
tinuing pharmaceutical education, including accredited 
providers orcering Certificate Programs in  Pharmacy. 
Provide pharmacists with a dependable basis for se- 
lecting accredited continuing education experiences. 
Provide a basis for uniform acceptance of continuing 
education credits among states. 
Provide feedback to providers about their continuing 
education programs through periodic comprehensive 
reviews and ongoing monitoring activities with a need 
toward continuous improvement and strengthening. 

T1 

The new accreditation standards and guidelines for the 
professional program in pharmacy leading to the Doctor 
of Pharmacy -degree (Standards 2000) were adopted June 
14, 1997. Implementation procedures for these new ac- 
creditation standards became effective on July 1, 2000, 
in accord with a stated transition period. 

ACPE is a member of the Council on Credentialing 
in Pharmacy, a coalition consisting of I1  national phar- 
macy organizations, which was founded in 1999 to pro- 
vide leadership, standards, public information, and coor- 
dination for voluntary professional credentialing programs 
in pharmacy. 

In April 2000, ACPE developed a Web-based survey 
as part of a strategic planning initiative. The purpose of 
the Web-based survey was to: 

0 Assess current awareness of ACPE within the 

* 
profession. 
Assess current cffectiveness of ACPE activities. 
Identify opportunities for ACPE process improvement. 
Receive feedback and opinions on how else ACPE can 
serve pharmacy. 

0 

Data obtained from the Web-based survey will be used 
to develop a new strategic plan targeted for review by the 
profcs5ion and for approval by January 30, 2001. 

The Board of Directors meets twice a year. A regular 
annual meeting of the Board of Directors is held in 
January, while a second annual meeting is held every June. 



PROFESSIONAL RESOURCES 

American Society of He,jlth-System Pharmacists, 
Bethesch, Maryland, U.S.A. 

I 

The American Journal or Health-System Pharmacy 
( A J H P )  is the official publication of the American Society 
of Health-System Pharmacists (ASHP). AJHP’s mission 
is to facilitate communication among members and 
subscribcrs and to creatc an archive of publications that 
both reflect and lead contemporary pharmacy practice. 

In addition lo publishing a substantial body of pcer- 
reviewed scientific papers, AJHP provides extensive, 
timely, in-depth news coverage of pharmacy issues. 
Numerous columns featurc advice on management and 
therapeutic problems. Current content priorities include 
contemporary drug therapy issues; descriptions of prac- 
tice innovations in acute care, long-term care, ambulatory 
care, homc care, and managed care; and outcomes 
research, including pharmacoeconomics. Content is also 
guided by ASHP’s Leadership Agenda, which currently 
emphasizes creating fail-safe medication use in health 
systems, advancing the pharmacist’s role in patient care, 
fostering pharmacy practice leadership, accelerating the 
adoption of high-level pharmaceutical services for pa- 
tients across the continuum of care, and assisting phar- 
macists i n  applying advances in electronic technology 
and science to the care of patients. 

Leo Mossman edited the first issue, published in June 
1943. Thc periodical was originally entitled the Official 
Bulletin of the American Society of Hospital Pharmacists 
and was mimeographed on beige paper. Harvey A.K. 
Whitney became coeditor in September 1943, and Moss- 
man and Whitney continued monthly publication through 
Decembcr 1943. Donald E. Francke and Mossman co- 
edited two issues, distributed in January and July of 1944, 

and Francke then assumed sole editorship, a responsibility 
he would hold for 22 years. 

Because of financial difficulties in funding the pro- 
duction and mailing of the Bulletin, a decision was made 
to accept paid advertising to offset expcnses. The first 
paid advcrtisement appeared in the January -February 
1950 issue. The influx of advertising revenue allowcd thc 
use of commercial offsct printing with this issue. Over the 
years, advertising income has far exceeded the production 
cost of AJHI-’. This margin has contributed to ASHP’s 
ability to provide member services in excess of those 
possible through membership dues alone. Most other 
pharmacy association periodicals have been subsidized 
through other income sources. 

By 1955 the Bulletin had achieved worldwide dis- 
tribution. Jn 1958 the publication began monthly distri- 
bution and was renamed the American Journal of Hospital 
Pharmacy. When Francke resigned from ASHP in 1966 to 
pursue othcr publishing interests, George P. Provost 
succeeded him as editor and continued in that post until 
1974. William A. Zellmer succeeded Provost as AJHP’s 
editor and provided a voice for pharmacy for more than 
18 years in his widely read editorials. In 1992, when 
Zellmcr’s other ASHP obligations had expanded to the 
point where it was difficult for him to fulfill the res- 
ponsibilities of AJHP’s editorship, C. Richard Talley 
succeeded to the post. 

In 1982, in response to the growth of clinical phar- 
macy practice in hospitals and the increasing number 
of clinical papers being published in AJHP, ASHP 
created a new periodical entitled Clinical Pharmacy. 
This journal began as a bimonthly publication and at- 
tracted 7000 subscribers in its first year. It expanded to 
monthly distribution in 1986. ASHP’s creation of this 
periodical is widely believed to have enhanced the growth 
of clinical pharmacy. 

As the practice of clinical pharmacy became increas- 
ingly mainstream among ASHP members, more of them 
asked ASHP to provide thc content of Clinical Pharmacy 
as a bcncfit to all members, not just subscribers. Through 
the persistent application of new publishing tcchnology, 
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the AJHP and Clinical Pharmacy staff was able to reduce 
production costs dramatically. That enabled ASHP to 
merge Clinical Pharmacy into AJHP in 1994, creating 
pharmacy’s only peer-reviewed scientific journal to be 
published 24 times each year. AJHP has published more 
than 2000 pages annually for the past 20 years. 

AJHP (Codcn: AHSPEK; ISSN: 1079-2082) is pub- 
lished by the American Society of Health-System Phar- 
macists twice a month, on the 1 st and 15th. Circulation in 
2001 was 37,870; the 2001 subscription rate was $195 
for nonmembers (USA). A subscription is included as 
a benefit to ASHP members. Editorial offices are located 
at 7272 Wisconsin Avenue, Rcthesda, Maryland 201 84, 
U.S.A. (Telephone: 301-657-3000, ext. 1200; Fax: 301- 
664-8857; E-mail: ajhp@ashp.org). 

AJHP is abstracted and indexed by all the major 
secondary sources (e.g., International Pharmaceutical 
Abstracts, Biological Abstracts, Chemical Abstracts, 
Cumulative Index to Nursing and Allied Health Literut- 
ure, Current Contents: Clinical Medicine, Current 
Contents: L f e  Sciences, Excerptu Medica, Index Medicus, 
and the Iowa Drug Information Service. 

In 1997 some components of AJHP began appearing on 
ASHP’s Web Gte. Starting in September 1999, the full 
text of  AJHP was posted. Members and other subscribers 
can now read and print type-quality copies of AJHP con- 
tent about 10 days before an issue is mailed. Furthermore, 
important scientific findings that affect patient safely can 
be conveyed to the public and the media the instant they 
have finished undergoing the traditional peer-rcview, 
editing, and composition steps, saving weeks or months 
of delay in many cases. No other pharmacy organization 
in the world is currently doing this. 

Enhancements of AJHP’s Web-based distribution are 
in the works. The scarchability of past issues is bcing 
improved, and new procedures and mechanisms for 
authors and reviewers to use in electronically submit- 
ting manuscripts, letters, and other communications are 
being developed. 

Y 

www.ashp.org. 



PROFESSIONAL K E S O I J R C E S  

University of North C.arolin,i, 
Chapel Hi l l ,  North Carolina, IJ.S.A. 

The Ainrrican Journul of Phurinuceuticul Educution is a 
scrvice publication for the community of pharmacy edu- 
cators. It publishes articles as a means of disseminating 
information, methods, and techniques concerning phar- 
macy education. 

The Journal chronicles the numerous changes that havc 
occurred in pharmacy education since its launch issue in 
1937. During the most reccnt 25 years, many of changes 
that have occurred in pharmacy education have been 
described in this Journal. Pharmacy programs have 
incorporatcd the advent of physical pharmacy, biophar- 
maceutics, and pharmacokinctics courses in their curri- 
culums. Changes in the pharmaceutical sciences of social 
and administrative sciences as well as medicinal chem- 
istry havc irnpacted the teaching of pharmacotherapy to 
pharmacy students. In addition, the role of the pharmacist 
as a health professional i n  the managerncnt of disease 
states through drug therapy has seen the development and 
teaching of clinical pharmacy in the pharmacy curricu- 
lum. The inclusion of an experiential component to phar- 
macy cducation has created a vast emphasis on thc 
application of the science of  pharmacy to the delivery of 
carc to the patient. Current issues of thc Journal continue 
to describe pharmacy education and also include a section 
based on the Innovations i n  Teaching Competition spon- 
sored by the AACP Council of Faculties and a section 
called "Teachers' Topics" that features course contcnt 
presented by the best instructors sclccted by their school 
or college. 

The Journal is published quarterly, from its office at 
1426 Prince Street, Alexandria, Virginia 223 14-2841 
(phone: 703-739-2330; fax: 703-839-8982; www.aacp. 
org) under the editorship of George H. Cocolas, School 
of Pharmacy, Chapel Hill, North Carolina. 

TO 

The Journal is the official publication of the American 
Association of Colleges of Pharmacy (AACP). Its purpose 
is to document pharmacy education and to advance it. The 
Journal originated in 1937 from thc efforts of Rufus A. 
Lyman, dean of the College of Pharmacy at the University 
of Nebraska. AACP had published a Proceedings since 
1900 but these once-a-year volumes were not a useful 
mechanism to energiLe pharmaceutical education. With 
the support of the Executive Committee of AACP, the 
Journal bcgan its publication as a quarterly to describe 
pharmaceutical education in the schools and colleges in 
the United States. In 2002, the Journal reached its 66th 
year and remains a quarterly. Since 1991 the Journal has 
added a winter supplement to archive committee reports 
and minutes of meetings in one singlc issue. 

Pharmacy education is ever changing. The mission of the 
Journal is to continue to documcnt current teaching 
methodologies and studies about pharmacy education in 
schools and colleges of pharmacy. 

The technology of the Web is becoming more evident 
in the publication of printed journals. This Journal, in the 
near futurc, will bc offering its publication online. 
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PROFESSIONAL ORGANIZATIONS 

American Pharmaceutical Associntion, W,ishington, D.C., U.S.A. 

I 

The American Pharmaceutical Association (APhA) is the 
national professional society of pharmacists and is located 
at 221 5 Constitution Avenue, NW, Washington, D.C. The 
main phone number is (202) 628-4410; the main fax line 
is (202) 783-2351; the primary web address is www. 
aphanet.org. APhA also hosts a site for consumers with 
the address www.pharmacyandyou.org. Since its found- 
ing, APhA has been a leader in the professional and 
scientific advancement of pharmacy, and in safeguarding 
the well-being of the individual patient. 

HlST 

The American Pharmaceutical Association was founded 
in Philadelphia, Pennsylvania, in 1852 by a group of 
pharmacists from across the young nation who were 
concerned about the quality of medicinal products and the 
standards of practice of those engaged in the apothecary, 
or pharmacy, trade. 

The first permanent home for APhA was established 
through an act of Congress in 1932. Land on the national 
mall ad,jacent to the Lincoln Memorial in Washington, 
D.C., was identified as appropriate to be occupied by a 
national organization dedicated to the advancement of 
science and practice of pharmacy. To this day, APhA is 
the only nongovernmental organization with its opera- 
tions on the national mall. The building itself was de- 
signed by noted architect John Russell Pope who, among 
other prominent buildings, designed the Jefferson Memor- 
ial and National Archives Building. 

E 

A 19-member Board of Trustees elected by the mem- 
bership governc APhA. The chief executive officer is 

John A. Gans, PharmD, who assumed his position as 
Executive Vice-President and a member of the APhA 
Board in 1989. The term of APhA President is three 
years (President-Elect, President, and Immediate Past- 
President). Nine trustees are elected for 3-year terms 
(three in each election cycle). The Board elects a Trea- 
surer for a term of 3 years, and this individual serves 
with the presidential officers and another sitting Trustee 
on the APhA Executive Committee. Each o C  the three 
APhA Academy presidents serves a 1-year term as 
Trustee. The other two Trustees are the Speaker and 
Speaker-Elect of the APhA House. These officers are 
elected at the APhA Annual Meeting by delegates to the 
APhA House and serve for 2-year terms. 

Policy for the Association, on issues important to the 
profession and the public health, is established by a nearly 
400-member House of Delegates-the largest rep- 
resentative body of pharmacists in  the United States. 
Eleven national pharmacy organizations have secured 
voting representation in  the APhA House of Delegates and 
collaborate on the formation of policy for the Association 
and the profession. The Board of Trustees is empowered, if 
necessary, to make policy in the interim period between 
meetings of the House of Qelegatcs and determines 
implementation strategies for House-adopted policies. 

The membership of APhA exceeds 50,000 pharmacists, 
pharmacy students, pharmaceutical scientists, and phar- 
macy technicians. An active member must be licensed to 
practice pharmacy in  the United States or hold a degree 
from a US-accredited school or college of pharmacy. 
Nonpharmacists with an interest in the mission of APhA 
may become associate members. 

Each member is served by one of three APhA Aca- 
demies: The Academy of Pharmacy Practice and Man- 
agement (APhA- APPM), the Academy of Pharmace- 
utical Research and Science (APhA- APKS), or the 
Academy of Students of Pharmacy (APhA- ASP). Each 
Academy annually elects officers to direct the devel- 
opment of programs, products, and services to meet the 
needs of members. 
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APhA is dedicated to improving public health by assisting 
members and enhancing the profession of pharmacy. It 
accomplishes this mission by pursuing activities consist- 
ent with the following goals: 

Expand access to and promote the value of pharma- 
cists’ caregiving services in obtaining positive health 
outcomes through optimal use of medications. 
Equip pharmacists and others allied to the profession 
with information and education resources to support 
provision of patient care. 
Become the primary membership organization of 
choice for America’s pharmacists and others allied to 
the profession. 
Develop the resource base necessary for successful 
achievement of the Association’s mission. 

CUR TlVES 

APhA programs, products, and services are built in 
recognition of the dual roles of contemporary pharmacists: 
1) to insure that the public has access to a safe, efficient, 
accurate, and patient-sensitive drug distribution system, 
and 2) that patients achieve optimal outcomes from me- 
dication use (prescription, nonprescription, and nontradi- 
tional therapies) with the assistance of pharmacists. Phar- 
macists may engage in one or both aspects of these roles, 
and APhA members practice in a wide variety of different 
settings, either directly or indirectly affecting patient care. 

Publications and education are important elements of 
APhA program development. New product bulletins and 
special reports are aimed at equipping practitioners with 
timely and unbiased information for their practice. APhA 
periodical publications include Journal of the American 
Pharmaceutical Association, Pharmacy Today, Journal of 
Pharmaceutical Sciences, Pharmacy Student, and Drug- 
Info Line, the newest monthly newsletter which provides 
concise summaries of key pharmacotherapeutic issues. 

APhA reference books include the Handbook of Non- 
prescription Drugs, 13th Edition, Medication Errors, 
Handbook of Pharmaceutical Excipients, APhA Drug 
Treatment Protocols, and several texts to guide those 
engaged in compounding practice. 

APhA advocacy efforts aim principally at earning 
deserved recognition for pharmacists as practitioners 
involved in direct patient care and securing appropriate 
compensation for those services. This includes educating 
and lobbying legislative and regulatory officials at the 
state and national levels, in collaboration with other state 
and national pharmacy organizations. Private sector 

advocacy on these same issues extends to business lead- 
ers, colleagues in other health professions, insurers, and 
other decision makers involved with healthcare and the 
medication use process. 

APhA has several affiliate organizations, and through 
the work of its Foundation and credentialing organiza- 
tions, the Association has made a major commitment to 
research, quality measurement, and accountability. The 
APhA Foundation has sponsored and directed several 
significant research and demonstration projects to con- 
tribute to the body of evidence that pharmacists’ services 
enhance patient health-seeking behavior and improve 
outcomes. Research on quality measurement and the de- 
velopment of tools to reduce medication use problems and 
errors is a priority of the Foundation. 

Three credentialing organizations with APhA affilia- 
tions help pharmacists and technicians secure meaningful 
credentials to advance their careers. The Board of Phar- 
maceutical Specialties is a 25-year-old certification agen- 
cy awarding specialty recognition to pharmacists in five 
board-recognized areas. The Pharmacy Technician Cer- 
tification Board, founded by APhA, the American Society 
of Health-System Pharmacists, the Michigan Pharmacists 
Association, and the Illinois Council of Health-System 
Pharmacists in 1995, has certified over 75,000 pharmacy 
technicians. A disease-specific certification agency, the 
National Institute for Standards in Pharmacist Credential- 
ing, was founded in 1997. APhA shares responsibility 
with the National Association of Boards of Pharmacy, the 
National Association of Chain Drug Stores, and the Na- 
tional Community Pharmacists Association for overseeing 
this credentialing program for pharmacists. Four disease 
states are currently certified by computer-based examina- 
tion through NISPC. 

APhA hosts one national meeting annually. The meeting 
provides continuing education for pharmacists, pharmacy 
technicians, scientists, and numerous affiliated organiza- 
tions. The Federal pharmacists hold meetings in conjunc- 
tion with APhA, as do the American Institute on the 
History of Pharmacy, the American Society of Pharmacy 
Law, and several professional fraternities and honor 
societies. Dates for meetings in upcoming years are as 
follows: 

0 APhA2003-New Orleans, Louisiana, March 28 - 

0 APhA2004-Seattle, Washington, March 26-30. 
0 APhA2005-Qrland0, Florida, April 1-5. 
0 APhA2006-Phoenix, Arizona, March 24-28. 

April 1. 



PROFESSIONAL ORGANIZATIONS 

American Society of Consultant Pharmacisis, Alexandria, Virginia, U.S.A. 

I 

Thc American Society of Consultant Pharmacists (ASCP) 
is thc international professional association that provides 
leadership, education, advocacy, and resources enabling 
senior care pharmacists to enhance quality of care and 
quality of life for older individuals through the provision 
of pharmaceutical care and the promotion of healthy 
aging. Consultant pharmacists specializing in senior care 
pharmacy are essential participants in the healthcare sys- 
tem, recognized and valued for the practice of pharma- 
ceutical care for the senior population and people with 
chronic illncss. 

For millions of senior citizens and individuals with 
chronic illnesses, consultant pharmacists play a vital rolc 
in cnsuring optimal drug therapy. In thcir role as me- 
dication therapy experts, consultant pharmacists take 
responsibility for their patients’ medication-related needs; 
ensure that their patients’ medications are the most ap- 
propriate, the most effective, the safest possible, and arc 
used correctly; and identify, resolve, and prevent me- 
dication-related problems that may interfere with the 
goals of therapy. Consultant pharmacists manage and 
improve drug therapy and improve the quality of life of 
the senior population and other individuals residing in a 
variety of environments, including hospitals, nursing fa- 
cilities, subacute care and assisted living facilities, psy- 
chiatric hospitals, hospice, and home- and community- 
based care. 

While medications are probably the singlc most important 
factor in improving the quality of life for older Ame- 
ricans, the nation’s seniors are especially at risk for me- 
dication-related problems due to agc-related physiological 
changes, higher incidence of multiple chronic diseases 
and conditions, and greater consumption of prescription 
and over-the-counter medications. 

The economic impact of medication-related problems 
in persons over the age of 65 now rivals that of Alzhei- 
mcr’s disease, cancer, cardiovascular disease, and dia- 
betes. Medication-related problems are cstimatcd to bc 
one of thc top five causes of death in that age group, and a 
major cause of confusion, depression, falls, disability, and 
loss of independence. 

For more than a gencration, consultant pharmacists 
have dedicated themselves to protecting the health of 
some of our most vulncrable citkens-residents of nur- 
sing facilities. Today, the senior care pharmacists ASCP 
represents are patient advocatcs for all of our nation’s 
seniors, wherevcr they reside. 

Consultant pharmacists are committed to caring for the 
well-being of each individual, iaking into account the 
complex interrelationships between disease states, nutri- 
tion, medications, and other variables. They are essential 
players on the hcalthcare team, and influential decision 
makers in all aspccts of drug therapy. Consultant phar- 
macists counsel patients, provide information and recom- 
mendations to prcscribers and caregivers, review patients’ 
drug regimens, prcscnt in-service educational programs, 
and overscc medication distribution services. 

In addition to these basic responsibilities, consultant 
pharmacists provide a wide rangc of othcr primary care 
services to the nation’s seniors, including pain manage- 
ment counseling, pharmacokinetic dosing services, intra- 
venous therapy, nutrition assessment and support, and 
durable medical equipment serviccs. 

A clear picture of the enormous impact being made by 
consultant pharmacists in achieving optimal therapeutic 
outcomes and reducing medication-related problems is 
emerging from the Flectwood Project-ASCP Foun- 
dation’s landmark three-phase study to document the 
value of pharmacists’ services. The Flcetwood Phase I 
study found that consultant pharmacists’ drug regimen 
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review services in the nation’s nursing facilities improve 
the frequency of optimal drug therapy outcomes by 43% 
and save as much as S3.6 billion annually in costs as- 
sociated with medication-related problems.[ ’] In Fleet- 
wood Phase 11, the Fleetwood model was developed and 
tested for feasibility. The Fleetwood model includes 
prospective drug regimen review, direct communication 
with prescribers to resolve therapeutic issues, patient 
assessment, and formalized pharmaceutical care planning 
for geriatric patients at highest risk for medication-related 
problems. The results of the Phase 11 pilot study were 
published in the October 2000 issue of The Consultant 
Pharmacist. The Fleetwood model will be further refined 
in Fleetwood Phase 111. currently underway, by identify- 
ing and validating “pharmacist-sensitive outcomes”- 
those clinical outcomes most sensitive to pharmacist 
intervention for older patients at high risk for medication- 
related problems. 

The ASCP was founded in 1969 to represent the interests 
of its members and promote safe and effective medication 
therapy for the residents of nursing facilities-mostly frail 
elderly patients. The term “consultant pharmacists” is 
rooted in federal regulations, which requires a pharmacist 
to provide drug regimen reviews for nursing facility 
residents. The organization has grown dramatically over 
the past quarter century and its membership continues to 
diversify and expand their services to people who need 
them the most-America’ s seniors, wherever they reside 
(Tables 1 and 2). 

Table 1 
following services 

Drug regimen review 64% 

Percentage of ASCP members that provide the 

IV therapy 34% 
Drug utilization review 34% 

Pain management 20% 
Drug research and studies 20% 
Nutrition 18% 
Compliance packaging 15% 
Home care 13% 
DMEhrgical appliances 11% 
Services for fees 7% 
Laboratory testing 5% 

Pharmacokinetic monitoring 27 7c 

Drug formulary management 23% 

le 2 Percentage of ASCP pharmacists that provide 
services to the following sites 

~ 

Nursing homes 
Counseling to long-term care facilities (LTCF) 
Dispensing to LTCF 
Administrative responsibility to LTCF 
Residential 
Subacute 
Hospice 
Mental health 
Home care 
Retail dispensing 
Acute care 
Correctional facilities 
Hospital LTCF 

~ 

76% 
70% 
54% 
42% 
41% 
31% 
30% 
28% 
25 % 
19% 
15% 
11% 
8% 

The Executive Director of ASCP is Tim Webster; 
elected leadership consists of President (Mark Sey), 
President-elect (Stephen Feldman), Vice President (Ross 
Buckley), Secretary/Treasurer (Herb Langsam), and the 
Immediate Past President and Chairman of the Board. 
These officers and ten directors comprise the Board of 
Directors. The Board of Directors has full administrative 
authority in all Society matters, except as otherwise pro- 
vided in ASCP bylaws. 

ASCP has chapters in 20 states and Canada, 30 state 
affiliates, over 600 pharmacy student members, and 
hundreds of international members in 18 countries. As 
consultant pharmacists’ practice activities expand and di- 
versify, so does their need for innovative programs, infor- 
mation, and resources. ASCP is strongly committed to 
meeting these needs. 

cati 

ASCP offers many opportunities for ACPE-accredited 
continuing education at its annual meeting, midyear con- 
ference. and other regional and chapter-sponsored meet- 
ings, seminars, and workshops. ASCP also enables phar- 
macists to gain geriatric pharmacy knowledge thought its 
web-based education sites, which include geriatricphar- 
macyreview.com and scoup.net. (SCOUP is the acronym 
for Senior Care Online University for Professionals.) 

The ASCP Research and Education Foundation also 
funds, coordinates, and conducts a wide range of trainee- 
ships and research programs in long-term care and ge- 
riatric healthcare. 

ASCP protects the interests of consultant pharmacists and 
their patients in lobbying and congressional testimony on 
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Capitol Hill, with fcderal regulatory agencies, and with 
state legislatures. The Society tracks and analyzes 
hundreds of legislative and regulatory developments na- 
tionwide, and maintains an effective political presence 
through the ASCP-PAC (political action committee) and 
the Capitol Fund, a legislative lobbying fund. 

ractic 

To help consultant pharmacists succeed in a demanding 
and changing healthcare environment, ASCP offers a 
broad array of manuals, tcxts, videotapes, and software 
programs. These include the widely used texts: Drug 
Regimen Review: A Process Guide jor  Pharmacists, 
100% Immunization Campaign Resource Manual, The 
Medication Policy and Procedure Manual for Assisted 
Living, and Nursing Home Survey Procedures and 
Interpretive Guidelines: A Resource for  the Consultant 
Pharmacist. A multitude of resource directories arc also 
available at ascp.com, which includc Medication-Related 
Problems in Older Adults, Geriatrics Resource Page, and 
Fact Sheet on Medication Use in Nursing Facilities. Other 
ASCP-related web sites include ccgp.com, immunizese- 
niors.org, ascpfoundation.org, geriatricpharmacyrcview. 
com, and scoup.net. 

ASCP members rcceive several publications including 
The Consultant Pharmacist, the Society’s award-winning 
monthly journal presenting peer-reviewcd clinical re- 
search, news, and practice management information; 
ASCP Update, a monthly newsletter focusing on pharma- 
cy news, ASCP programs and initiatives, and state and 
federal legislative and regulatory developments; and Cli- 

nical Consult, continuing education newsletter, providing 
in-depth information on a wide range of clinical topics. 

ASCP is the international professional association that 
provides leadership, education, advocacy, and resourccs 
enabling senior care pharmacists to enhance quality of 
care and quality of life for older individuals through the 
provision of pharmaceutical care and the promotion of 
healthy aging. 

ASCP’s vision include: 

e The senior population realiLes improved quality of 
care and quality of life through the provision of 
pharmaceutical care. 
Senior care pharmacists are recognized and valued for 
their care of patients. 

e Senior care pharmacists are professionals, essential in 
healthcare systems. 

0 ASCP is the acknowledged leader in Senior Carc 
Pharmacy practice. 

e 

For more information, contact the American Society of 
Consultant Pharmacists, 1321 Duke Street, Alexandria, 
Virginia 22314-3563; Tcl: 703-739-1 300; Fax: 703-739- 
1321 ; e-mail: info@ascp.com; www.ascp.com. 
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PKOFESSIONAL ORGANIZATIONS 

c. Talley 
American Soc iety of Hedth-Sy5tem Pharmacists 
Befhesda, Maryland, U.S.A 

I 

The American Society of Health-System Pharmacists 
(ASHP) is the 30,000-member national professional asso- 
ciation representing pharmacists who practice in hospi- 
tals, hcalth maintenance organizations, long-term care 
facilities, home care, and other components of the hcalth- 
care system. ASHP believes that the mission of phar- 
macists is to help people make the best use of medicines, 
and assisting pharmacists in fulfilling this mission is 
ASHP’s primary objective. The Society has extensive pub- 
lishing and educational programs dcsigncd to help mem- 
bers improve their delivery of pharmaceutical care and 
is the national accrediting organization for pharmacy 
residency and pharmacy technician training programs. 
Among pharmacy associations, ASHP stands out as having 
the largest staff (more than 200), the largest budget (more 
than $34 million in 2001), the largest educational meet- 
ing (more that 21,000 attendees in 2001), and the largest 
variety of products and educational opportunities. 

NTS 

Among ASHP’s most important achievements are its 
successes in building practitioner consensus on the so- 
cietal role of pharmacy. One of the landmark events in 
the emergence of clinical pharmacy was the ASHP in- 
vitational conference on “Directions for Clinical Practice 
in Pharmacy,” held in 1985 in Hillon Head, South Caro- 
lina. In similar fashion, ASHP’s involvement with the 
four “Pharmacy in the 2 1 s t  Century” conferences (the 
second of four such meetings, conceived and presented 
through the Joint Commission of Pharmacy Practitio- 
ners), helped establish the clinical roles of pharmacists. 

ASHP further established new direction for clinical 
pharmacy by being one of the creators-along with the 
American Pharmaceutical Association, the Michigan 
Pharmacists Association, and the Illinois Council of 
Health-System Pharmacist-of the Pharmacy Technician 

Certification Board (PTCB). It is widely believed that 
standardized education for pharmacy technicians, enabled 
by PTCB, will facilitate pharmacists in delegating more 
distributive roles to technicians and in expanding clinical 
roles for pharmacists. 

ASHP provides services and products to members in 
ten practice domains: acute care, ambulatory care, clinical 
specialist, homc carc, long-term and chronic care, man- 
aged carc, new practitioner, pharmacy practice manage- 
ment, student, and technician. Pharmacy students receive 
all member services plus the special services of the ASHP 
Student Forun-all at greatly reduced rates. 

Membcrship in ASHP includes a wide variety of 
benefits. For example, mcmbcrs havc full access to all 
components of ashp.org, ASHP’s content-rich, interact- 
ive Web site that provides information and c-commerce 
opportunities 24 hours a day, 7 days a week. Membcr- 
ship includes subscriptions to two periodicals: the 
American Journal qf Health-System Pharmacy (AJHP),  
a peer-reviewed, scicntific journal published 24 times 
each year, and ASHP News and Views, a newsletter 
addressing practice issues and upcoming events that is 
published 12 timcs each year. Members can attend 
ASHP’s major continuing education meetings-The 
ASHP Annual Meeting and the ASHP Midyear Clinical 
Meeting-at rates discounted by an amount equal to 
ASHP’s annual dues. Membcrs can take advantage of 
more than 150 self-study courses, publications, videos, 
and software at an average saving of 20% compared with 
nonmember rates. In addition to the networking oppor- 
tunities available at ASHP meetings and seminars and 
similar events conducted by ASHP’s Affiliated State 
Chapters, members can enroll in the ASHP Practice 
Advancement Links (PALS) program to expand their in- 
terconnections with other practitioners. ASHP members 
can achieve recognition as Fellows of ASHP by applying 
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to the Practitioner Recognition Program. National and 
international recognition can be achieved through author- 
ship in AJHP and through presentations at ASHP’s 
educational meetings. Members qualify for financial 
benefits through ASHP’s MemberCard program, available 
at low rates and with no annual fee. There is also an ASHP 
Member loan program, and members are eligible for 
insurance benefits, including group insurance plans for 
family term life, short-term medical. catastrophic major 
medical, accident, and disability income protection and in- 
hospital care. 

ASHP is the leading publisher of pharmacy information. 
The best-known products include: 

e American Journal of Health-System Pharmacy. 
9 AHFS Drug Information, the print product; AHFS 

first, the electronic database. and eBookman, the 
hand-held multimedia content player version. 

9 International Pharmaceutical Abstracts. 
8 Handbook on Injectable Drugs. 

Clinical Skills Programs, for acute care and ambulat- 
ory care. 

9 Medication Teaching Manual, the print product; 
MedTeach, the customizable electronic database; and 
safemedication.com, the Web-based consumer medi- 
cation guide. 

Over several decades, ASHP has worked with mem- 
bers to develop Best Practices fo r  Health-System Phar- 
macy, a compilation of statements, guidelines, therapeutic 
position statements, and residency accreditation stan- 
dards. In addition to its ongoing creation of practice 
standards, the Office of Professional Practice and Scien- 
tific Affairs at ASHP monitors professional practice 
needs, works with other major health organizations, works 
toward the prevention of medication misadventures, and 
communicates with federal and state regulatory bodies 
that define pharmacy practice in hospitals and other com- 
ponents of health systems. 

ASHP is the sole accrediting body for postgraduate 
residency training programs and pharmacy technician 
training programs. In 2001 there were 536 ASHP-ac- 
credited programs for pharmacists and 83 ASHP- 
accredited programs for technicians throughout the 
United States. 

ASHP’s Government Affairs Division staff provides 
substantial advocacy for public policy on behalf of ASHP 
members before the U S .  Congress, federal agencies 
(e.g., FDA and HCFA), state legislators, and boards 
of pharmacy. 

The ASHP Section of Clinical Specialists focuses on 
“bringing science to practice” through 17 specialty net- 
works, dedicated Web-site content, and section-specific 
electronic listservs and an online membership directory 
available only to section members. 

The ASHP Section of Home Care Practitioners 
provides home infusion providers in alternative sites with 
special programming at the Midyear Clinical Meeting, 
advocacy on reimbursement and JCAHO issues, dedi- 
cated Web-site content, section-specific listserv news 
services, and an online membership directory available 
only to section members. 

ASHP’ s Center on Pharmacy Practice Management 
monitors, analyzes, and reports on trends in pharmacy 
practice management. It conducts and publishes an annual 
national survey of pharmacy practice in health systems, 
conducts a leadership conference on pharmacy practice 
management, and coordinates other educational sessions 
at ASHP meetings. 

ASHP’s Center on Managed Care Pharmacy monitors, 
analyzes, and reports on trends in managed care phar- 
macy, creates specialized programming at ASHP’ s 
national meetings, conducts conferences and workshops, 
conducts surveys, monitors and influences quality-related 
measures, and coordinates networking opportunities. 

ASHP’s Center on Patient Safety helps pharmacists 
lead implementation of proven medication-use safety 
practices, fosters best practices, identifies training oppor- 
tunities, promotes pharmacy’s role, facilitates alliances, 
and collaborates with the ASHP Research and Education 
Foundation to achieve its goals. 

To better support the success of its members, ASHP 
works with other pharmacy organizations, such as the Joint 
Commission of Pharmacy Practitioners, the Pharmacy 
Technician Certification Board, the Board of Pharmaceu- 
tical Specialties, the Institute for Safe Medication Prac- 
tices, and the International Pharmaceutical Federation. 

On a broader scale, ASHP’s Public Relations Division 
works to influence the image of pharmacy with the U.S. 
Congress and regulatory bodies, other healthcare associa- 
tions, hospital and health-system organizations, groups 
concerned with scientific issues, accrediting and licensing 
bodies, groups concerned with consumer and patient 
safety issues, key health-system decision-makers, and the 
news media. 



PHARMACY PRACTICE ISSUES 

Steve e 
Temple University, Philadelphi,i, Penn5ylvania, U.S.A. 

Antimicrobial resistance is secondary to a variety of var- 
iablcs (Fig. l).‘” The link between drug use and the 
development of re nce is one that has been explored 
by many investigators resulting in common themes. The 
Society of Healthcare Epidemiology of America (SHEA) 
and the Infectious Diseases Society of America (TDSA) 
have authored a joint publication.12’ Their observations 
include the following: 1) changes in antimicrobial use are 
pamllcled by changes in the prevalence of resistance; 2) 
antimicrobial resistance is more prevalent in nosocomial 
bacterial strains than in those from community-acquired 
infections; 3) during outbreaks of nosocomial infcction, 
patients infected with resistant strains are more likely than 
control patients to have received antimicrobials pre- 
viously; 4) areas within hospitals that have the highest 
rates of antimicrobial resistancc also have the highest 
ratcs of antimicrobial use; and 5) increasing duration of 
patient exposure to antimicrobials increases the likelihood 
of colonization with resistant organisms. 

As a result of these observations, a variety of methods 
have been u t i l i d  to modify antimicrobial use in an effort 
to combat resistance. These include the use of an anti- 
microbial formulary, restriction of agents, requirement of 
prior approval to obtain specific agcnts, multidisciplinary 
antibiotic management teams, and the use of computer- 
izcd support systems. The impact of these programs on 
resistance is reviewed elsewhere,‘”‘’ and one or more of 
thcsc methods is being employed in many institutions. 

One method that has seen only limited use is antimicro- 
bial rotation. Defincd as the prospective and purposeful 
altering of antimicrobial selection in an effort to prevent 
or delay the emcrgence and spread of bacterial resistance, 
this technique has evolved ovcr the last several decades. 
Although antimicrobial rotation is simply a variation of 
antimicrobial control, its motive is focused on resistance 

prevention and reduction and not specifically on decreas- 
ing expenditurcs related to antimicrobial use. 

It is implicit in this type of strategy that one uses a drug 
for a defined period of time, changes to another agent, and 
then reuses the original agent. In addition, what is not 
implied is a reactive altcration in antimicrobial selection 
due to an established epidemic of resistance. These de- 
finitions are quite important in evaluating the impact that 
antibiotic rotation may have, as many individuals have 
described the later scenario, and these reports do not meet 
the criteria for an evaluation of rotating drugs. 

Several assumptions must be made in order [or rotation 
to be a potentially erfective strategy: 1) resistance to Drug 
A is independent from Drug B; 2) resistant organisms are 
“less fit’’ and will go away when selective pressure is 
decreased or removed (Fig. 2);“’ and 3) the environment 
in which rotation is being employed is a closed system. In 
addition, it must be understood that several pathways have 
been described for the appearance or spread of resistance 
(Table 1). 

Given thcsc assumptions and pathways, clearly, 
changes in antimicrobial use in a facility or part of a 
facility will only have potential impact on selection and to 
some extent on the likelihood of mutations to occur. 

Implementation of an antimicrobial rotation program into 
any setting is a daunting task. There are many practical 
issues that currently remain unanswered, including what 
agents should be included in the rotation, how frequently 
should rotation occur, what part(s) of an institution would 
be most likely to benefit from rotation and how to achieve 
buy-in from the mcdical staff so as to result in a high level 
of compliancc with the program. Resolutions for these 
issues that will be broadly applicable to a variety of health 
care settings are unlikely. It is vital to prospectively 
answer these questions in a variety of institutions in order 
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Antibiotic Rotation 

Phase 0 
Drug A 

59 

Phase 1 Phase 2 
Drug B Drug A 

Table 1 

Pathway Issue 

Introduction of a 
newly resistant Other facility 
organism (hospital, etc.) 
Mutation Reservoir of high density 

Pathways for the appearance or spread of resistance 

Patient, health care worker 

of organisms with a 
high likelihood for 
random selection of 
resistance mutation 
Selective pressure of Selection of resistant 

organism antimicrobial use 
Dissemination Poor infection control 

Pharmacy * 
Formulary 

6 
Community 

Antibiotic Use 

Infection 

Nosocomial 
Antibiotic 

Resistance 

--?-- 

Antibiotic 
Resistance 
Gene Pooi 

(From Ref. [6]. )  

one must prospectively define what organisms are of 
interest and what “resistance” is for each key organism. 
A system must be in place to monitor the presence or lack 
of resistance. This should include both clinical as well as 
environmental isolates. Organisms need to be able to be 
stratified based on site of infection, location within the 
hospital, and whether they are community or nosocomi- 
ally acquired. As has been outlined above, antimicrobial 
agents are only one of the variables related to anti- 
microbial resistance, and antibiotic rotation should be 
seen as one of several modalities that will achieve 
antibiotic stewardship. A stable and effective infection 
control program must be in place, as well as a mechanism 
to optimize antimicrobial prescribing and track all 
antimicrobial use. This needs to include the ability to 
type organisms, identify genetic markers of resistance, 
and measure antimicrobial use in each area of an in- 
stitution per unit of time. Lastly, an evaluation of clinical 
outcomes needs to be performed to insure that such a 
strategy does no harm to patients. 

Veterinary 
Farm Formulary 
4 c3 Biomass 

Fig. 1 Variables involved in antimicrobial resistance. 

to be able to draw any conclusions about the success or 
failure of antibiotic rotation. 

The impact of such a system will be measured in large 
part based on the changes in bacterial susceptibility, so 

’ 1  0 I l a  I b  I c  I d  / 2 a  2b 2c 2d I l a  1 

The first description of rotating antibiotics was conducted 
by Gerding et al.‘71 In an effort to improve susceptibility 
to gentamicin, a shift to amikacin as the aminoglycoside 
of choice was conducted. During each period of amikacin 
use (on average 26 months duration), the susceptibility to 
gentamicin improved over baseline. Unfortunately, this 
project was reactive in that the switch was performed as a 
result of poor susceptibility to gentamicin. The duration of 
the cycles was not predetermined, there was no differ- Fig. 2 Resistance assumptions. 
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entiation between nosocomial and community isolates, 
there was no specific infection control documentation, 
nonaminoglycoside antimicrobial use was not monitored, 
and clinical outcomes were not assessed. 

Various investigators have conducted several other 
studies involving switches within the same class or a ces- 
sation of the use of one agent within a class." 91 Most have 
demonstrated improved antimicrobial susceptibility that 
was maintained as long as the original agent with which 
poor susceptibility had been seen, was not reintroduced 
into the environment. A recent study by Seppala et al. in 
Finland showed that by reducing the use of erythromycin, 
the susceptibility of Group A streptococci to macrolides 
significantly improved.["] Unfortunately, as newer ma- 
crolides penetrated the marketplace in Finland and began 
to be utilized, this trend was quickly reversed (Fig. 3)."n1 

Kollef et al. conducted a single switch study where 
they treated patients in a cardiothoracic intensive care unit 
empirically for 6 months with ceftazidime and then in the 
second 6-month period, treated patients with ciproflox- 
acin."'] They showed a significant reduction in vent- 
ilator-associated pneumonia (VAP), mostly due to a de- 
crease in the number of patients infected with resistant 
Gram-negative bacteria. This study did not employ true 
rotation in that a second 6-month rotation of each therapy 
was not conducted and. as outlined above. did not meet 
most of the criteria for an ideal rotation program. 

Gruson et al. conducted a study in a 16-bed medical 
intensive care unit in patients mechanically ventilated for 
greater than 2 days."21 During the first phase of the study, 
ciprofloxacin and ceftazidime were used empirically to 
treat Gram-negative infections. During the second phase 

of the study, these agents were restricted, and other 
antibiotics (including other beta-lactams with or without 
an aminoglycoside) were utilized. The authors noted a 
significant reduction in all VAP, but an increase in VAP 
caused by methicillin-sensitive Staphylococcus aureus. 
Susceptibility patterns for Pseudoinonas aeruginosa and 
Burkholderia cepacia were evaluated and showed im- 
provements over the baseline period. 

Raymond et al. reported on a rotation study in a sur- 
gical intensive care unit with a different twist."31 Patients 
were stratified as either having sepsis/peritonitis or pneu- 
monia, and empiric therapy was cycled every 3 months by 
syndrome. Fourteen hundred fifty-six admissions and 540 
infections were treated over a 2-year period. 
severity of illness during the before and after periods 
(mean APACHE I1 = 19), the authors demonstrated a re- 
duction of length of stay from a mean of 62 days to 39 
days, a reduction of vancomycin-resistant enterococcal 
and methicillin-resistant staphylococcal infection from 14 
per 100 admissions to 8 per 100 admissions and death due 
to any cause dropped from 25 in the before period to 18 in 
the rotation period. Antimicrobial susceptibility and seve- 
ral other key parameters needed to evaluate the effec- 
tiveness of chis program were not reported. 

Gelone et al. conducted a 3-year prospective study of 
antimicrobial rotation in three intensive care units at 
Temple University (the START trial)."41 This study, 
like those described above, used a before and after ap- 
proach. Daily rounds were performed, and the follow- 
ing were assessed on every patient: I )  demographics; 
2) antibiotic regimen and dosing; 3) the presence of 
infection (based on predefined criteria); and 4) organ- 

Fig. 3 Effect of erythromycin on Group A streptococci. 
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ism susceptibility. All definitions were developed 
prospectively. Criteria for bloodstream, skin and skin- 
structure, and urinary tract infection were defined based 
on modified Center's for Diseases Control and Pre- 
vention (CDC) criteria. Pneumonia was defined using the 
American Thoracic Society's criteria. Resistant organ- 
ismslinfections were defined as resistance to two or more 
antibiotics typically used to empirically treat the above 
infection in these units (including aminoglycosides, 
ceftazidime, ciprofloxacin, imipenem-cilastatin, and 
piperacillin). Baseline data were collected for a 1-year 
period, and subsequently, a 2-year rotation period was 
carried out. Four regimens for empiric therapy of Gram- 
negative infection were rotated on a monthly basis (cefe- 
pime, imipenem-cilastatin, piperacillin- tazobactam, and 
ciprofloxacin). The addition of an aminoglycoside was 
left to the discretion of the primary care physician. 
Susceptibility to studied antimicrobials improved sig- 
nificantly for Klebsiella pneumoniae, Enterobacter spe- 
cies, Pseudomonas aeruginosa, and Enterococcus spe- 
cies. Susceptibility remained stable for Staphylococcus 
aureus. Susceptibility significantly decreased for Acine- 
tobacter species to imipenem-cialstatin. Resistant blood- 
stream infection decreased significantly (1 1% versus 4%) 
as did resistant pneumonias (15% versus 5.4%). Overall, 
antimicrobial expenditures remained stable comparing 
before and after periods ($1.5 before and $1.3 million 
dollars after). Significant increases were seen in piper- 
acillin - tazobactam (23 %), imipenem - cilastatin (2 1 %), 
and ciprofloxacin (18%) use, while cefepime use de- 
creased by 34%. Review of crude mortality rates for 
bloodstream infections and pneumonia cases showed no 
significant differences. 

The CDC has funded a 2-'12 year, three-center study 
to evaluate antimicrobial rotation in adult intensive care 
units."51 This trial will utilize 4-month cycles of the 
following drugs: cefepime, a fluoroquinolones, imipe- 
nem-cilastatin or meropenem, and piperacillin- tazo- 
bactam. Investigators will evaluate the acquisition of 
antibiotic-resistant Gram-negative organisms as gastro- 
intestinal tract colonizers, those associated with clinical 
infection, changes in organism susceptibility over time, 
and adverse events and death. At the time of this 
publication, this project was just underway, and results 
were unavailable. 

ROLE OF ANTIBIOTIC ROTATION 

As stated above, antibiotic rotation should be viewed as 
one method of antibiotic control. As with most methods of 

antibiotic control, definitive evidence of its impact in a 
variety of health care settings is lacking. The available 
evidence does suggest that antibiotic rotation is associat- 
ed with improvements in bacterial susceptibility and a 
decrease in- the incidence of resistant infections. Many 
questions remain unanswered, including which agents to 
rotate, how long to rotate, and what settings would most 
benefit from this strategy. 

The development of new or novel agents active 
against resistant pathogens is time consuming and at 
times lags behind new microbial threats. Strategies that 
enable the use of currently available agents for extended 
periods of time are exciting and necessary. Although 
antibiotic rotation is promising, there are currently gaps 
in knowledge regarding this method of antibiotic control. 
In addition, the data generated to date may not be 
generalizable across various health care settings. Caution 
should be exercised in establishing such a program. Indi- 
viduals are encouraged to apply as many of the essential 
elements noted above in an effort to assess the impact of 
this strategy. Documentation of results (both positive and 
negative) is essential to define the ultimate role of anti- 
biotic rotation. 
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PROFESSIONAL DEVELOPMENT 

Deriver VA Medical Center, Denvcr, Color,ido, U.S.A. 

I 

Anticoagulation clinics serve the purpose of a coordi- 
nated clinic that oversees the management of oral an- 
ticoagulants (blood thinners), specifically, the medication 
warfarin. These anticoagulation clinics may also employ 
the use of intravenous or subcutaneous administration and 
monitoring of unfractionated heparin and low-molecular- 
weight heparin (LMWH). Anticoagulants in anticoagula- 
tion clinics are used for treatment and prevention of blood 
clots in the deep venous system and lungs, prevention of 
systemic blood clots in patients with atrial fibrillation, 
and prosthetic mechanical heart valves. They arc also 
used in peripheral vascular disease, prior strokes, con- 
gestive heart failure, heart attacks: and hypercoagula- 
blc states. 

Anticoagulation clinics are based in the inpatient or 
outpatient units of a hospital or managed-care organiza- 
tion, or in a community setting. They have been in 
existence since at least 1968, when they were managed 
solely by physicians."' Pharmacists have been involved 
with such clinics since the 197Os, both in the United 
States and in E ~ r o p e . ' ~ - ~ '  The role of the pharmacist in an 
anticoagulation clinic varies widely. The pharmacist may 
be part of a multidisciplinary team, including physicians, 

tants, and/or nurses, or the pharmacist may 
be directly responsible for the management of the clinic. 
In the winter of 1999, a survey by the Anticoagulation 
Forum elicited 233 responses out of 531 anticoagulation 
clinics contacted.'*' Anticoagulation clinics had a patient 
panel size ranging from 1 to 1000+ patients, with a 
median of 250 patients per clinic.'" The majority of these 
clinics received referrals from cardiologists and general 
internists.lxl A little more than 50% of the staffing 
consisted of pharmacists, anothcr 40% consisted of 
nurses.'x1 

A variety of factors influence the safety of anti- 
coagulation therapy, given the narrow therapeutic range 
of anticoagulation therapy and the risk of an adverse 

event versus the benefit of therapy. These factors include 
the following: 

* 
* 
0 

* Medications, diet, and illnesses. 
* 

Patient understanding of the medications. 
Patient compliance with medications and appointments. 
The need for frequent International Normalizing Ratio 
(INR) testing. 

The need for careful assessment of results. 
The need for increased communication with patients. 
The need for coordination of care with other providers 
and services, such as laboratories."' 

* 

The majority of patients who are placed on oral 
anticoagulation are followed by their personal primary- 
care p r~v ide r . ' ~ '  These providers often have an inadequate 
system for tracking patients and ensuring follow-up, and 
lack the time for thorough patient counseling.'9' Often 
practitioners are not aware of the multitude of drug 
interactions. These factors have deprived many patients of 
proper follow-up, or many times patients simply are not 
put on oral anticoagulation because of the complexity of 
monitoring.''' Increasingly. patients are being placed on 
therapy with oral anticoagulation medications when there 
is a coordinated system in place to monitor them and thus 
improve overall patient care."' Anticoagulation clinics 
allow for a systemized approach to monitoring, evaluat- 
ing, and adjusting appropriate anticoagulation the rap^.'^' 
Pharmacists have been able to develop their role as an 
anticoagulation practitioner due to the significant role 
they play in counseling and educating patients about their 
medications. Pharmacists also possess the advanced drug 
knowledge and education in pharmacology and pharma- 
cokinetics required in managing these patients. 

Thc prothrombin time (PT) test is thc most common 
method for monitoring oral anticoagulation."O' Standard- 
iLation of this test using the INR has improved reliability 
of warfarin monitoring in North America.'"'' Findings 
from two pharmacist-managed anticoagulation clinics 
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showed how unstandardized PT tests could lead to 
significant error and misjudgment."'] The adoption of 
the INR is considered one of the most significant ad- 
vances in anticoagulation therapy. 

CY O TUNlTl 

ulatisn Clinics in the Unite 

There have been many articles published concerning 
pharmacist involvement with anticoagulation clinics. Ty- 
pically, such anticoagulation clinics are in hospital- 
based, outpatient settings. In the United States, the ma- 
jority of these clinics are in the outpatient units of the 
Department of Veterans Affairs Medical Centers 
(VAMC) and other teaching  hospital^.[^^^,^,^,'^-^'' These 
anticoagulation clinics are usually responsible for the 
management and coordination of warfarin therapy. The 
first report of a pharmacist-managed anticoagulant clinic 
was published in 1979.'21 This report described a pharma- 
cist-managed anticoagulation clinic at McGuire VAMC 
in Richmond, VA, that began in the Department of Car- 
diology. Although the majority of anticoagulation clinics 
exist in VAMC or university-affiliated teaching hospitals, 
there have been descriptions of an outpatient anticoagula- 
tion clinic in a private community hospital[281 and in man- 
aged-care  setting^.[^^-^'] There is a growing network of 
private practice-based, for-profit clinics.[321 Anticoagula- 
tion clinics can also be found in the inpatient ~ e t t i n g . [ ~ ~ - ~ ~ ]  

Outpatient Trea 
~ h r ~ m b s s i s  wit 

With the advent of LMWH, anticoagulation clinics are 
now using LMWH, by use of which patients can avoid 
being admitted into a hospital or shorten the length 
of hospitali~ation.[~~-~~~~~~~ Patients can have their in- 
jections done at home. Patients with a confirmed di- 
agnosis of deep vein thrombosis (DVT) are evaluated to 
determine eligibility to receive LMWH via outpatient. 
Once the patient is eligible, a nurse typically administers 
the first dose, and the pharmacist begins the counseling 
and evaluates the patient's ability to self-inject. The 
anticoagulation clinic then follows up with the patient 
until determining that anticoagulation therapy is no 
longer required. 

linics in the Unite 

In the United Kingdom, pharmacists have also managed 
anticoagulation They can be found in 
hospital clinics, general practitioner surgery clinics, and 

community pharmacy-based clinics. In a year 2000 
survey, approximately 20% of the 250 National Health 
Service hospitals had a pharmacist-led anticoagulation 
clinic; these anticoagulation clinics are now working 
together to develop a master protocol for the initiation of 
DVT treatment, management of anticoagulation treatment 
in outpatients, training of anticoagulation personnel, and 
research opportunities.[411 Pharmacists have also been 
involved in a pharmacist-led outpatient DVT clinic.[381 At 
Neath General Hospital, it was determined that there was 
a potential savings of 268 inpatient-bed days annually by 
employing the outpatient DVT clinic.[3s1 A former senior 
general practitioner at Downfield surgery in Dundee 
explained how working with a team, specifically with 
pharmacists, led to improved patient care, innovation, and 
development.[421 He noted that pharmacists are playing a 
major role in implementing national evidence-based 
guidelines to improve the quality of patient care.[421 

There may not be such a thing as a typical anticoagulation 
clinic. Generally, however, a physician will serve as a 
director or consultant for the clinic. The physician may 
directly oversee each plan the pharmacist formulates, or 
the pharmacist may follow some type of protocol without 
being directly supervised by the physician. In many 
clinics, the pharmacist has responsibility for designing an 
appropriate anticoagulant regime for the patient. The 
pharmacist is normally responsible for the day-to-day 
operations of the clinic. Pharmacists are also responsible 
for enrolling patients in the anticoagulation clinic by 
obtaining medication and medical histories, and by 
assessing factors that may affect the control of the 
therapy. The pharmacist is responsible for counseling 
patients about the signs and symptoms of bleeding and 
clotting, compliance with medications and follow-up 
appointments, drug interactions, food interactions, and 
how health status affects warfarin. Generally, the patient 
presents for a blood draw either via venous puncture or 
via point-of-care testing. Point-of-care testing is currently 
being used in a few clinic sites and is done via portable 
machine. It measures the INR from a fingerstick sample 
of whole blood and provides results within minutes. If the 
patient has blood drawn from a venous puncture, the 
patient will have to wait for results, or some clinics will 
call or mail them to the patient. With modern technology, 
an efficient lab can provide INR results within 15 minutes 
of a blood draw. If blood is drawn from a finger stick, the 
patient will receive the results immediately and will be 
given instructions on dosing of warfarin and follow-up 
instructions for returning to the clinic. Regardless of the 
means of testing, patients are assessed for compliance 



Anticoagulation Clinical Pharmacy Practice 65 

with the anticoagulant, signs or symptoms of bleeding or 
clotting, recent changes in diet, appetite, medications, 
alcohol consumption, and illnesses. Based on the patient's 
INR and assessment of the previous factors, the anti- 
coagulant may be continued or adjusted. A follow-up 
appointment is then made. 

Safety 

Table 1 summarizes nonrandomized, mainly retrospective 
studies that compare frequency of hemorrhage and 
thromboembolism prior to being enrolled into a phar- 
macy-managed anticoagulation clinic and after enroll- 
ment. These studies demonstrate a decrease in adverse 
events when patients are followed in a pharmacist- 
managed anticoagulation clinic. Many of these reports 
compare adverse events before there was an anticoagu- 
lation clinic versus after an anticoagulation clinic was 
instituted. The study by Chiquette et al. was unique in 
that it compared results with three different inception 
groups."71 All the patients were newly started on war- 
farin, two groups were in a pharmacy-managed anticoa- 
gulation clinic, and one group was managed by routine 
medical care."71 

The cost effectiveness of pharmacy-managed anticoagu- 
lation clinics has been addressed in a few s t ~ d i e s . " ~ , ' ~ , ' ~ ]  
Usually the benefits are determined from decreased ad- 
verse events and decreased hospitalization and emergen- 
cy visits. In one study, hospitalizations and emergency 
room visits were reduced by 50 to 80%."'] Savings 

have been estimated between $860 and $4072 per pa- 
tient per year of therapy for patients on oral antico- 
agulation Anticoagulation clinics that 
have used LMWH for DVT treatment in the outpatient 
setting have estimated cost-avoidance savings between 
$1800 and $2470 per patient These savings 
not only reflect improved anticoagulation management, 
but also reflect pharmacists identifying and intervening 
with other medical conditions. Chiquette et al. described 
$300 savings per patient per year in regards to other 
interventions besides anticoagulation management.[l7I 

ysician Sati~fact~on 

Three surveys have been published on patients' per- 
ceptions of a pharmacy-managed anticoagulation cli- 
nic.[19,2"'291 Ge nerally, patients found pharmacists to be 
caring and ~ompetent . "~]  Patients perceived that they were 
at a decreased risk of having problems with warfarin and 
blood clotting due to pharmacist involvement, and they 
believed that frequent monitoring of their warfarin would 
mean less chance of bleeding or clotting.[251 Overall, 
patients were highly satisfied with the care they received 
from a pharmacist-managed anticoagulation clinic.[291 A 
survey of physicians published in the United States elic- 
ited 21 out of 41 responses and showed that physicians 
were positive about the care their patients were receiving 
from a pharmacy-managed anticoagulation clinic.[291 

uture 

The future for anticoagulation clinics is bright. Every year 
there is evidence of increased interest in this area. The 

Table 1 
anticoagulation clinics 

Frequency of hemorrhage and thromboembolism with routine medical care versus pharmacist-managed 

Studyb 
Type of No. of Patient Major Minor 

care patients years hemorrhage' hemorrhage' Thromboembolis~' 

Cohen et al. 198ji6' RMC 17 NA" 
AC 18 

Garbedia-Ruffalo et al. 198.5"*] RMC 26 64.3 
AC 26 41.9 

Wilt et al. 199ji15] RMC NA" 28 
AC 60 

AC 176 123 
Chiquette et al. 1998"" RMC 142 102 

9.0d 
6.9d 

12.4 
2.4 

28.6 
0 
3.9 
1.6 

NA" 
NA" 
NA" 
NA" 
14.3 
13.7 
62.8 
26.1 

NA" 
NA" 
6.2 
0 
48.6 
0 
11.8 
3.3 

AC, Pharmacist-managed anticoagulation clinic: RMC, routine medical care. 
aNA, not available. 
bMix indications for warfarin (venous and arterial disease). 
'Results expressed as percent per patient year of therapy. 
dCombined major and minor hemorrhage. 
Adapted from Ref. [9]. 
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biggest problem facing anticoagulation clinics today is 
reimbursement. Pharmacists currently can only bill for a 
minimal visit, whereas other practitioners such as nurse 
practitioners and physician’s assistants can charge three 
to five times as much per visit due to their provider sta- 
tus. Oral anticoagulation monitoring may become more 
common in the community setting as pharmacists learn 
more about anticoagulation and as more states allow 
pharmacists to adjust medications. Patients may find it 
to be more convenient due to proximity of local phar- 
macies, and with the availability of portable point-of- 
care testing, patients can receive results Many 
patients may ultimately perform testing at home with 
portable machines.[441 Home testing can be performed in 
a couple of ways. Either the patient tests the blood at 
home and calls in the results to the anticoagulation clinic, 
or the patient follows a protocol to adjust the warfarin 
dosage at home.[441 There will always be some patients 
not capable of performing their own testing. Even if 
the patient is monitoring his or her blood at home, 
pharmacists will still need to be involved by providing 
education and making dosage change recommendations, 
especially when confounding factors exist, such as drug 
interactions and illnesses. Currently, the disadvantages 
of the portable machines are that they are expensive 
and that follow-up management is not billable. Re- 
cently, Roche Diagnostics withdrew its point-of-care 
testing machine for patient’s home use due to insurance 
companies. hospitals, and clinics not willing to pay for 
such machines. Results of portable machine monitors 
versus routine lab results may diverge at high INRs; 
however, this also can occur between two different rou- 
tine laboratories. Two studies reported that the portable 
monitor was more reliable, less variable, more repro- 
ducible, and less likely to give clinically misleading and 
erroneously high INR results than the laboratory of a 
major medical center.[451 

Pharmacists in anticoagulation clinics should be able to 
demonstrate advanced knowledge of anticoagulation. 
More recently, the importance of credentialing anti- 
coagulation providers has come to the forefront. This 
may become more important in the future for pharmacy 
practitioners who want reimbursement for their services. 
The National Certification Board for Anticoagulation 
Providers (NCBAP) has a mission to optimize patient care 

through a multidisciplinary national certification process 
for registered nurses, advanced practice nurses, pharma- 
cists, physician’s assistants, or physicians. Any creden- 
tialed individual who is a Certified Anticoagulant Care 
Provider (CACP) should possess advanced antithrombo- 
tic/anticoagulant knowledge. Practitioners are required to 
submit evidence of their practice experience and obtain a 
passing score on a comprehensive examination. CACP 
providers must possess a valid US. professional license, 
as well as the knowledge and skills to provide high- 
quality care to patients. The certification and examination 
began in 1999; as of the spring of 2000, there were 68 
CACP providers, 44 of these being pharmacists.[461 (To 
obtain more information, contact the NCBAP through 
www.acforum.org or write to NCBAP, c/o Anticoagula- 
tion Forum, Boston University Medical Center, Room E- 
113, 88 E. Newton Street, Boston, Massachusetts 02118- 
2395, phone 716-638-7265.) The National Institute for 
Standards in Pharmacists Credentialing (NISPC) was 
formed in 1998 by the American Pharmaceutical Asso- 
ciation, the National Association of Boards of Phar- 
macy, the National Association of Chain Drug Stores, 
and the National Community Pharmacists Association. 
The NISPC provides a nationally recognized credential- 
ing process that establishes appropriate standards of care 
and facilitates recognition of the value of disease state 
management services such as anticoagulation provided 
by pharmacists. (To obtain more information, contact the 
NISPC Testing Center through www.nispcnet.org, or 
write to NISPC Testing Center, 700 Busse Highway, Park 
Ridge, Illinois 60068-2402, phone 847-698-6227.) 

raini 

The Anticoagulant Therapy Management Certificate Pro- 
gram is an internet-delivered program developed by the 
University of Southern Indiana, School of Nursing and 
Health Professionals. This program is a collaborative ef- 
fort among regional health care providers. members of 
the NCBAP, and the University of Southern Indiana 
School of Nursing and Health Professionals. Their goal 
is to prepare health professionals for monitoring and 
managing outpatient anticoagulation therapy. This pro- 
gram will also prepare health professionals for the 
National Certified Anticoagulation Care Provider Exam- 
ination. (For information, visit the web site at http:// 
healthusi.edu or call 1-877-874-4584.) 

The American Society of Health-Systems Pharmacist 
(ASHP) Foundation provides a 5-day, experience-based 
certificate program called the Anticoagulation Manage- 
ment Service Traineeship Program. This program is 
designed to train pharmacy practitioners to establish and 
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maintain specialized services for the management of pa- 
tients undergoing long-term anticoagulant therapy. The 
program is intended to provide individualized, intensive 
didactic and clinical training for selected candidates. 
Trainees will observe and participate in the activities of 
an established anticoagulation management service. This 
program provides 35 hours of continuing education. 
(Applications and additional information may be obtained 
by calling the ASHP Fax-on-demand system at 301-664- 
8888 and requesting documents 702 and 703, or by 
logging on to their web site at www.ashpfoundation.org.) 

The American College of Clinical Pharmacy (ACCP) 
Research Institute, University of Texas (UT), and Antic- 
oagulation Clinics of North America (ACNA) provides a 
minimum 4-week, intensive traineeship that includes a 
structured didactic component. extensive clinical experi- 
ence in several ACNA practice sites in San Antonio, TX, 
and surrounding communities; and participation in on- 
going clinic research. The program is targeted primarily 
to PharmD students in their final year of professional 
study, but pharmacy residents and fellows as well as prac- 
ticing pharmacists are encouraged. Applicants have also 
come from other countries. Arrangements can be made 
with ACNA/UT faculty for students to receive academic 
credit from their home institution for the experience. 
(Applications can be obtained through www.accp.com/ 
ClinNet/Research.html or by calling 816-53 1-2177.) 

The University of Illinois at Chicago offers an Anti- 
thrombosis Management Service Certificate Program via 
the Internet. It is a 9-week certificate program and offers 
40 contact hours. This program covers a wide array of 
topics, including pharmacotherapy, patient assessment, 
protocol development, and business planning. (Applica- 
tions can be obtained through conted@uic.edu or by 
calling 866-742-7623.) 

Credentialing 

A 1996 survey conducted nationwide in the United States 
elicited 110 responses out of 177 pharmacist-managed 
anticoagulation clinics ~ontacted.‘~’] As per the results, 
23% offered some type of anticoagulation training pro- 
gram and 29% had at least one pharmacist who completed 
the ASHP Research and Education Foundation’s Anti- 
coagulation Service T r a i n e e ~ h i p . ~ ~ ~ ]  At the McClellan 
Memorial VAMC in Little Rock, Arkansas, the anti- 
coagulation clinic has specific guidelines on how their 
pharmacists should be trained and credentialed.[211 
Pharmacists are required to have the following: 

* Advanced knowledge of the pharmacology and phar- 
macokinetics of anticoagulants. 

* Advanced knowledge of the pathophysiology of 
thromboembolic disease states. 

* Experience with physical assessment and interviewing 
patients. 

* Experience preparing and providing in-service edu- 
cation to other health care professionals and patients. 

* A working knowledge of basic hospital and clinic 
policies and quality assurance practices.[”] 

These requirements were met through reading review 
and research articles, observing patient interviews and 
conducting patient interviews under direct observation of 
a privileged anticoagulation clinic pharmacist, presenting 
an in-service, and passing a credentialing examination.[211 

RESOURCES 

There are a few critical papers or publications that a 
practitioner should have available in the clinic: 

* Consensus Conferences on Antithrombotic Therapy 
sponsored by the American College of Chest Physi- 
~ians.[~’] This provides a comprehensive review and 
recommendations performed by international experts 
on antithrombotic therapy. 

* British Committee for Standards in Haematology 
Guidelines.[491 This document tends to be the guideline 
used in Europe. It contains information on indications 
for oral anticoagulation and management of an anti- 
coagulation service. 
The Consensus Guidelines for  Coordinated Outpatient 
Oral Anticoagulation Therapy This 
guideline contains information on the organization 
and management of anticoagulation clinics. 

* Managing Oral Anticoagulation Therapy, Clinical 
and Operational Guidelines.[” Written by a multi- 
disciplinary group of health care providers. This is an 
excellent resource that covers the development and 
implementation of an anticoagulation management ser- 
vice and management of patients receiving oral anti- 
coagulants. The chapters contain examples of actual 
policies, procedures, guidelines, algorithms, charts, 
and flow sheets used in anticoagulation clinics across 
the United States. 
The NCBAP puts forth competency statements for 
certified anticoagulation care providers. There are 
five domains: 

* 

* 

* Applied physiology and pathophysiology of throm- 
boembolic disease. 

* Patient assessment and management. 
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Patient education. 
Applied pharmacology of antithrombotic agents. 
Operation (administrative) procedures. 
Extensive recommendations on resources and 
references. 

Pharmacy organizations or web sites that practitioners 
may find helpful are as follows: 

* The ACCP’s Practice and Research Networks (PRNs) 
are for members with common practice and research 
interests. An interactive e-mail group allows members 
to exchange information on a daily basis. 

0 ASHP: 

ASHP Foundation provides an example of an anti- 
coagulation clinic protocol. 
Drug-use evaluation criteria that have been put 
forth by ASHP.[511 These criteria serve as guide- 
lines for quality assurance. 

0 

0 The web site of the Anticoagulation Forum (www. 
acforum.org) has links to continuing education, news 
and events, newsletters, and clinic locations.[521 
The Department of Health in the United Kingdom 
provides an anticoagulant booklet, which provides pa- 
tients with information on anticoagulation [obtained 
from DHSS Stores, No. 2 site, Manchester Road, Hey- 
wood, Lancashire OLlO 2PZ, or SHHD (Div. IIID), 
Room 9, St. Andrews House, Edinburgh EH1 3DE].[491 

0 

PROFESSIONAL NETWORKING 
OPPORTUNITIES 

The Anticoagulation Forum, founded in 1991, is an 
excellent avenue for professional networking. It brings 
together three health care disciplines-medicine, nursing, 
and pharmacy. This organization has global membership 
and is interested in anticoagulation management in the 
setting of a coordinated anticoagulation management 
service. It is supported by the pharmaceutical and 
diagnostics industry. Currently, the organization’s web 
site contains information about news and events, articles, 
meetings, and continuing education.[521 It can be accessed 
through the following web site address: www.acforum. 
~ r g . [ ~ ~ I  There are currently more than 2300 members 
representing 25 countries and more than 800 antic- 
oagulation clinics.[521 These countries include the United 
States, Canada, Panama, Netherlands, Scotland, Germany, 
Brazil, Slovenia, Denmark, Holland, Sweden, Switzer- 
land, Argentina, Iran, Uruguay, France, Italy, Korea, 

Saudi Arabia, Australia, United Kingdom, Singapore, 
Israel, Spain, and China.[531 This forum holds a confer- 
ence biannually. 

Another networking opportunity is the University of 
Wisconsin-Madison-sponsored Pharmacy Invitational 
Conference on Anticoagulation Therapy. This conference 
is held yearly, immediately preceding the ASHP Midyear 
Clinical Meeting in December. This event includes a full 
day of anticoagulation topics and qualifies for continuing 
education credit. 

LEGAL ISSUES 

Although important, only limited information is available 
in the literature concerning the legal issues of operating an 
anticoagulation clinic. Legal issues are mentioned briefly 
in the 2001 Chest supplement.[541 It describes strength in 
unanimity among anticoagulation clinics.[541 As the num- 
ber of anticoagulation clinics increases and as more 
studies show that anticoagulation clinics improve patient 
care, anticoagulation clinics are becoming the standard of 
care. Other means of managing anticoagulated patients 
may have to demonstrate services that are equal or sup- 
erior to an anticoagulation 

Another issue that may impact pharmacist-managed 
anticoagulation clinics will be collaborative drug therapy 
management (CDTM) based on legislated statute. Anti- 
coagulation clinics are a good example of CDTM.[551 It 
is officially recognized in 25 states and by the federal 
government (i.e., U S .  armed forces, VAMCs, Indian 
Health Service).[551 Typically, the physician delegates 
management authority to the pharmacist with the terms 
of a formal agreement.[551 It allows pharmacists to order 
laboratory tests, assess patients, initiate and modify drug 
therapy, monitor patients, and administer medications.[551 
States without CDTM may limit the pharmacist’s role in 
an anticoagulation clinic.[551 To avoid litigation, pharma- 
cists should be well trained, act within protocol frame- 
work, document thoroughly, and always be sure patients 
are aware that a pharmacist is providing 
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IJniversity of Saskatchewan, Sdskatoon, Canada 

I 

The Association of Faculties of Pharmacy of Canada 
(AFPC) was originally constituted as the Canadia-n Con- 
ference of Pharmaceutical Faculties in 1944. At that time 
there were seven pharmacy schools in Canada and this 
organization was formed to enhance pharmacy education 
in Canada. The name was changed to the Association 
of Faculties of Pharmacy of Canada in 1969 and the 
organization currently includes all pharmacy teaching 
faculty in the nine Paculties of pharmacy in Canada. 

The organization includes the nine faculties of phar- 
macy in Canada and all faculty members who have 
the equivalent of 20% FTE appointments within those 
institutions. There are currently 2 15 active members, 
12 associate members, and 13 affiliate members within 
the organization. 

The organization has a four person executive and a 
nine member council with each member representing 
one of the faculties of pharmacy. The executive director 
serves on a half time basis; the current executive and 
council members appear in the appendix. 

The mission statement currently under review) is to 
develop and implement policies and programs which will 
provide a forum for exchange of ideas, ensure a liaison 
with other organizations, and foster and promote excel- 
lence in pharmaceutical education and research in Canada. 

S 

0 To roster and promote progress in pharmaceutical 
education and research. 

To stimulate and provide opportunity Tor exchange 
of ideas and discussion among pharmaceutical edu- 
cators with a view to improving curricula and tcach- 
ing methods. 
To encourage high and unirorm standards of education 
in pharmacy throughout Canada by assuming an ad- 
visory role for development of policies and standards 
used for the accreditation of programs of' pharmaceut- 
ical education. 
To establish and maintain liaison with pharmacy and 
appropriate educational associations, other health pro- 
fessionals, government agencies and members of the 
pharmaceutical industry that may further the devel- 
opment, support, and improvement of pharmaceutical 
education, practice, and research. 
To represent, support, and protect the interests of 
members and to give recognition Tor achievement. 

The AFPC has directed resources and cnergies to a 
number of activities that are designed to assist faculty 
become better teachers, to help schools with curricular 
planning, and to inform the academy of developments in 
education and learning. Educational outcomes have been 
established for both the baccalaureate and doctor of 
pharmacy programs. Recent annual conferences have 
focuscd on new teaching methods and means of eval- 
uation of both students and the educational programs. The 
AFPC has also participated in several initiatives and 
position papers that were intended to serve the broader 
interests of the profession in the health care system. One 
very important issue-the human resource needs within 
the pharmacy profession-is currently being addressed. 
This not only includes the number of pharmacy personnel, 
but also the educational requirements for different levels 
of those personnel. 

The Association convenes an annual conference in late 
May or June of each year. The Executive and Council also 
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hold a mid-year meeting 111 February with the primary 
purposc of conducting intcrnal b u m c \ \  and meeting with 
external pharmacy and related organvations. 

AFPC Executive 

Dr. David Fielding, President, Faculty of Pharmaceutical 
Sciences, University of British Columbia. Vancouver, RC 
V6T 123; Phone: (604) 822-5447; Fax: (604) 822-3035; 
E-mail: dwfield@unixg.ubc.ca 

Dr. Fred Kemillurd, Presidcnt Elect, College of Pharmacy 
and Nutrition, University of Saskatchewan, I 10 Science 
Place, Saskatoon, SK S7N 5C9; Phonc: (306) 966-6345; 
Fax: (306) 966-6377; E-mail: aj.remillard@usask.ca 

Dr. David If i l l ,  Past President, Faculty of Pharmaceutical 
Sciences, University of British Columbia, Vancouver, BC 
V6T 1 7 3 ;  Phone: (604) 822-4887: Fax: (604) 822-3035; 
E-mail: dhill (@unixg.ubc.ca 

Dr: Wayne Hindmarsh, ADPC Kepre.wmlcve, Faculty of 
Pharmacy, University of Toronto, Toronto, ON 
Phone. (416) 978-2880; Fax: (416) 978-851 I ;  E-mail. 
waync.hindmarsh @utoronto.ca 

Dr. Jinz Blackhum, Executive Director, Assoc. 01 Fa- 
culties or Pharmacy of Canada, 2609 Eastview, Saska- 
toon, SK S7J 3G7; Phone: (306) 374-6327; Fax: (306) 
374-0555; E-mail: jblackburn@sk.sympalico.ca 

AFPC Councillors 

Simon Albon (2001), Faculty of Pharmaceutical Sciences, 
Univervty of British Columbia, Vancouver, BC V6T 123: 
Phone: (604) 822-2497; Fax: (604) 822-3035; E-mail: 
trout @ uni xg . ubc. ca 

Dr. John Bachynsky (2001), Faculty of Pharmacy and 
Pharmaceutical Sciences, University of Alberta, Edmon- 

ton, AB T6C 2W8; Phone. (780) 492-0202: Fax: (780) 
492-1 21 7. E-mail: jbachyn\ky@pharinacy ua lber taa  

Dr. Yvotztze Shrvchuk (2003), College of Pharmacy and 
Nutrition, University of Saskatchewan, 1 I0 Science 

lace; Saskatoon, S S7N 5C9; Phone: (306) 966- 
6330; Fax: (306) 966-6377; E-mail: shevchuk@duke. 
usask.ca 

Dr Lawrn Vercaigiw (200/),  Faculty of Pharmacy, Uni- 
1137' 2N2; Phone: 

(204) 474-6043, Fax (204) 474-70 17, E-mail: Lavern- 
Vercaigne @umanitoba.ca 

Zubm Aiirtin (2002), Faculty of 
Toronto, Toronto. ON M5S 2 S 2 ,  
Fax (416) 978-851 1 E-mail zubin austin@utoronto cd 

Dr. Sylvce Marlea11 (2003), Facult6 de Pharmacie, Uni- 
, C P. 6128, Succur\alc Centre-Ville, 
357; Phone. (5 14) 343-7 I 10 (office); 

Phone. (514) 343-6110 (ext 3299-1,ib); bax: (514) 343- 
2 102; E-mail: sylvie inarleau~umonti-eal ca 

rsitd de 
ontrCal. 

Dr. I'ierrc. Be'laizgei- (2002). FacultC de Pharmacie, Uni- 

pha.ulaval.ca 

M.S. S~i.san Man.sour (20031, College of Pharmacy, Dal- 
housie University, 31-1 355; Phone: (902) 
494-3504; Fax: (902) 494- 1396; E-mai I :  susan.mansour@ 
dal.ca 

Dr. Lili Wang (2002), School of Pharmacy. Memorial 
Univmity, St. John's, N F  A1 3V6; Phone: (709) 737- 
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PHARMACY PRACTICE ISSUES 

Repatriation Gcneral Hospital, Adelaide, Australid 

I 

In common with many other nations around the world, in 
Australia the Commonwealth Departmcnt of Health and 
Aged Care maintains an infrastructurc that deals with 
issues rclating to the safcty and efficacy of pharmaceut- 
ical drug products. The Australian Drug Evaluation 
Committee (ADEC) was established in 1964 to address 
this role, and in 1970 a subcommittee known as the Ad- 
verse Drug Reactions Advisory Committcc (ADRAC) 
was formcd to facilitate the monitoring of medicinal drug 
safety in Australia. In this regard, ADRAC performs 
similar functions to those of the U.S. Food and Drug 
Administration (FDA) and the U.K. Committce on Safety 
of Medicincs (CSM). 

The Executive Secretary of ADRAC is Dr. Ian Boyd 
(Ian.Boyd@health.gov.au), who administers the affairs of 
the committee. The Chair of the ADRAC committee is 
Dr. Timothy Mathew, a ncphrologist based in Adelaide, 
South Australia. Thc cirrrcnt membership of the commit- 
tee is constituted entirely of senior medical practitioncrs 
from locations around Australia. Each member has an 
extensive background in clinical and acadcmic medicine, 
and all are highly respected by their peers. The Society of 
Hospital Pharmacists has rcccntly lobbied without suc- 
cess for the addition of one or more senior clinical phar- 
macists to thc committee. This request has been based on 
the sizable proportion of reports from the Australian hos- 
pital pharmacy sector and the unique skills and training that 
an appropriate pharmacist could bring to the committee. 

VERS 

ADRAC utilizes a spontaneous, voluntary reporting 
system to identify suspectcd adverse reactions to drugs 

in hospitals and community-based settings. A standard 
reporting form (sometimcs referred to as the “blue 
card”) is widely promulgated by ADRAC by disscm- 
ination with commonly used Australian drug informa- 
tion resources such as the Austruliun Medicines 
Handbook, and it can also be downloaded from the 
Web site www.health.gov.au/tga/docs/htmI/adr.htm. The 
form is used to document information about all drug 
therapy at the time of the suspected adverse drug 
reaction (ADR), as well as basic demographic and 
clinical information such as age, gender, height, and 
weight. There is also space to record other relevant 
information, such as laboratory indices, relevant history, 
or previous exposure to the drug. Other information 
recorded on the form includes the dctails of any trcat- 
ment administered and the outcome of the reaction 
(including sequelae). Completed forms are sent to the 
ADRAC secretariat in Australia’s national capital city, 
Canberra, where the information is collated and ana- 
lyzed in the ADRAC secretariat. 

The last 10 years have seen substantial growth in the 
number of ADRs reported to ADRAC. Most reccntly, 
ADRAC has received some 13,000 rcports per annum, 
and although the absolute number of reports may appear 
modest by international comparison, it is important to 
note that the proportionate rate of reporting (when 
adjustcd for Australia’s population) is higher than that 
of most other developed nations. Recent data suggests that 
approximately 1% of reports received have a fatal 
outcome. Approximately SO% of reports received by 
ADRAC now originatc from the pharmaceutical industry, 
with a further 2S% submitted by primary care physicians 
(also rcferred to in Australia as gencral medical practi- 
tioners). On the order of 20% of all submissions are 
received from Australian hospitals, and of these reports 
the majority are from hospital pharmacists. A small pro- 
portion of reports is also received from community- 
based pharmacists. Unlike the case in other parts of the 
world, submissions from nurses do not contribute 
significantly to the total number of reports received by 
ADRAC each year. 
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Although ADRAC clearly encourages reporting of all 
suspected adverse drug reactions in Australia (including 
those to alternative medicines, including herbal and ho- 
meopathic products), the committee has provided guid- 
ance in relation to reactions of particular interest. Reac- 
tions that result in death, danger to life, admission to 
hospital, prolongation of hospitaliration, absence from 
productive activity, or increased investigational or treat- 
ment costs have been identified as priority areas for 
ADRAC. In addition lo these reports, the committee also 
requests the reporting of all suspected drug interactions, 
as well as all reactions thought to have been implicated 
as a cause of birth defects. Naturally, reaction reports are 
also sought for drugs that have been newly released onto 
the Australian market. 

The information received in ADR reports is considered by 
the ADRAC committee during its meetings, conducted 
eight times each year. After analyzing the clinical 
circumstances and ancillary data described in the report, 
assignment of a causality rating (in accordance with pre- 
defined criteria) is generally the next step. In a relatively 
small proportion of cases, the ADRAC secretariat may 
make further contact with the health practitioner who 
made the original report, seeking to gain additional 
clarifying information or to ascertain the outcome or 
sequelae of the suspected reaction. Once processed, the 
information is entered into a relational database that now 
stores details of many thousands of ADR reports. Health 
professionals such as clinical pharmacists can contact the 
ADRAC secretariat for information about possible 
reactions. Data available on request include the number 
of reactions (including reactions of a particular type) that 
have been received for any drug, as well as causality 
ratings assigned by the committee for individual reports. 
Upon further requcst, it is possible to access detailed 
clinical information about individual ADR reports. This 

service is provided in a very timely fashion, with the 
turnaround time for the feedback of information routinely 
less than 24 hours. 

In addition to providing access to the information 
stored in the database, ADRAC also utilizes the infor- 
mation received in reports for a range of other purposes. 
The ADRAC bulletin is published four times each year 
and is widely distributed to medical practitioners and 
pharmacists free of charge. The bulletin, which is also 
available on the Internet (www.health.gov.au/tgddocs/ 
html/aadrbidx.htm), summarizes details of common or 
important drug reactions and interactiocs and in this 
way serves an important educative function. Information 
from ADR reports is also summarized into reports that 
are published up to three times a year in the Medical 
Journal of Australia. ADR data from ADRAC are also 
forwarded to the Collaborating Centre for International 
Drug Monitoring of the World Health Organization in 
Uppsala, Sweden. 

In summary, the ADRAC committee performs a unique 
and important public health role in Australia. The work of 
the committee and the secretariat provides vital support 
for Australian health care workers seeking information 
about the adverse effects of drugs. In return, ADRAC 
enjoys strong support from doctors, pharmacists, and 
the pharmaceutical industry in the form of voluntary, 
spontaneous reports of ADRs. In this way, ADRAC 
works with other stakeholders to make a positive con- 
tribution to the quality use of medicines in Australia. 

LIO Y 
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Australian MedicincJs Handbook Pty Ltd., Adelaidc, Australia 

I 

The Australian Medicines Handbook (AMH) is a com- 
pendium of drug and therapeutic information. It was 
developed to provide pharmacists, doctors, other health 
professionals, and their students with concise, independ- 
ent and comparative information about drugs and quality 
drug use in Australia. 

A compendium of drug and therapeutic information, the 
AMH is an initiative of Australia’s National Health Policy 
in response to professional, consumer, and government 
concerns about the lack or independent drug inlormation 
resources in Australia. AMH was developed to providc 
pharmacists, doctors, other health professionals, and their 
students with indcpcndent and comparative information 
about drugs. 

AMH was initially modeled on the British National 
Formulary (BNF), and evolved to incorporate further 
comparativc and therapeutic information. The best 
available evidence is uscd to support rccommcndations, 
thus discouraging drug use where evidence is lacking 
or poor. 

AMH publications are designed as practice, teaching, 
and learning tools, and aim to promote Quality Use of 
Medicines (QUM) by providing readily accessible, con- 
cise, up-to-date, clinically relevant information that h- 
cilitatcs effective, rational, safe, and economical pres- 
cribing and dispensing. 

AMH complcrnents other independent Australian 
publications about drugs and therapeutics including 
Australian Prescriber, the Therapeutic Guideline series, 
and National Prescribing Scrvice publications. It providcs 
a different focus to drug information compendia bascd 
on government-approved Product Information. 

‘The concept of a “national formulary” modeled on thc 
BNF was recommended in 1991 following a meeting 
convened by the Australian Society of Clinical and Ex- 
pcrimental Pharmacologists and Toxicologists (ASCEPT) 
and the Consumers’ Health Forum. In June 1995, money 
was granted by the Australian Government to develop a 
drug information database suitable for publishing printed 
and electronic versions of an Australian Medicines 
Handbook. The publishing phase was not initially funded. 
First staff were appointed in Dccember 1995. 

In May 1998, the first edition, AMH 1998, was 
published. The sccond cdition, AMH 2000, was published 
in February 2000. CD-ROM and lnternct products, based 
on second edition content, were released in May 2000, 
with upgrades relcased in April 2001. A set of third 
edition products is planned for release in early 2003. 

Australian Medicines Handbook Ply Ltd., the 
business entity that owns thc content and publishes 
the products, was established with Australian govern- 
ment funding. It received its final funding in March 
1999, and now operates on a fully commercial basis. 
The three shareholders of the company are the Royai 
Australian College o€ General Practitioners, the Phar- 
maceutical Society of Australia, and the Australasian 
Society for Clinical and Expcrimental Pharmacologists 
and Toxicologists. 

The first edition was available only in print version 
(book) and sold approximately 9500 copies. The second 
edition, AMH 2000, is cxpected to at least match this 
figure in print version sales. CD-ROM and Internet 
versions based on the sccond edition have made a signi- 
ficant impact on uptake. 
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Uptake by community and hospital pharmacists and 
undergraduate pharmacy training is very high. Most 
medical students in Australia now use AMH. In teaching 
hospitals, uptake by nurses and doctors is moderate to 
high but varies by state. Although uptake in general 
practice is moderate (about 10 to 20%), it appears to be 
steadily increasing (1). 

In Australia, the most commonly utilized and accessible 
information sources about prescription drugs are based on 
a drug‘s Product Information, the document approved by 
Australia‘s drug regulation authority, the Therapeutic 
Goods Administration (TGA). 

AMH content is written after consideration of best 
available scientific evidence, the Product Information, 
standard international reference sources, and Australian 
evidence-based and consensus guidelines from govern- 
ment and nongovernment agencies. Information is concise 
and clinically relevant for Australian practice, providing 
comparisons between drugs and between drug classes, 
with a focus on comparative efficacy, safety, and cost. 
Key advice for patients about how to use medicines safely 
and effectively is included. 

Types of Information Presented 

Information in the AMH is organized into 20 chapters, 
according to organ-system (e.g., neurological drugs). 
Each chapter contains brief disease treatment summaries 
(e.g., hypertension), which incorporate discussion of 
various treatments, including nondrug and complement- 
ary therapies, and comparison of different classes of 
drugs. Treatment summaries also include advice for ap- 
propriate management for specific groups of patients or 
stages of disease. 

Drug profiles are arranged by generic drug name and 
Iisted under drug class profiles (e.g., ACE inhibitors); this 
allows for comparison across a class to be made, and 
minimizes repetition of information common to all 
members of the class. Indications listed in monographs 
are generally those that are approved by TGA. Additional 
accepted clinical uses such as minor indications for which 
there are few or no other alternative drugs and there is 
evidence to support such use are also included. Dosage 
information is clear and concise; interactions information 
is limited to those likely to be important clinically, 
together with advice on management. Information and 
recommendations regarding use of a particular drug in 
pregnancy, breastfeeding, renal or hepatic impairment, 

children, and the elderly are included. AMH documents 
frequently include .‘Practice points,” which include brief 
information, advice, and tips that are important for the 
safe and effective use of a particular drug or drug class. 

General principles of drug use for groups of drugs, 
such as anti-infectives, antineoplastics, and ocular drugs, 
are also provided. 

BENEFITS 

Although passive provision of this high-quality targeted 
information alone is unlikely to change prescribing be- 
havior and improve health outcomes, access to impartial 
drug information is recognized as a component of the 
WHO/INRUD drug use indicators ( 2 )  and is an identified 
strategy in the implementation plan of Australia’s Na- 
tional Prescribing Service. 

The perceived benefits of AMH are: 

It is a good starting point for drug-related questions, 
and can save time by providing reliable up-to-date 
information in a user-friendly format. 

0 It provides practical knowledge and advice that is 
independent of government and acts as a balance to 
promotional information provided by the phannaceu- 
tical industry. 
It is written in minimally technical language and can 
be used as an aid to patient consultations. 
It is suited to both hospital and community use. * 

AMH has been credentialed by key health professional 
organizations such as the Australian Medical Association 
Council of General Practice, the Society of Hospital 
Pharmacists of Australia, the Australian Divisions of 
General Practice, and the National Prescribing Service. 
Consumer groups such as Consumers Health Forum and 
government advisory groups such as the Pharmaceutical 
Health and Rational Use of Medicines committee and the 
Australian Pharmaceutical Advisory Committee have also 
given support. 

CONTENT 

Creation 

AMH content is derived in-house by a small team of 
highly skilled and experienced editors, most of whom are 
pharmacists. Editors possess postgraduate training and 
experience in areas such as drug information and critical 
appraisal, pharmacoepidemiology, pharmacoeconomics, 



and editing. Work experiences are broad and include the 
pharmaceutical industry, academic detailing, hospital- 
based clinical pharmacy, and medical writing. In addition, 
a small number ol‘ paid external contributing writers hclp 
expand and update specific parts of the content. In 
addition to regular surveillance of published pharma- 
cotherapeutics literature, spontaneous feedback rrom 
readers assists in developing and refining content. 

The review process for the scientific aspects or the 
content involves four steps. After initial drarting or 
updating by an AMH editor or external contributor, a 
second AMN editor will review material for adherence to 
house style and for scientific content. Content is modified 
based on this review. The draft matcrial is then sent out in 
parallel to members of the Editorial Advisory Board, and 
a Review Panel (external reviewers) who are spccifically 
recruited to look at particular sections. Inrormation 
regarding drug use in renal impairment and pregnancy 
or breastfeeding is reviewed by external specialist clinical 
pharmacists. AIter consideration of all reviewers’ com- 
ments, a final draft is created and sent to the Editorial 
Advisory Board for approval. 

In this way, a combination of experts and end-users 
review AMW content. At present, a team of about 150 
external reviewers assist in the Review Panel process. 
They include general practitioners and specialist physi- 
cians and surgeons, academics and researchers, hospital 
and community pharmacists, specialist nurses, and 
educators from organizations that support consumers with 
chronic illnesses. Each Review Panel contains expert 
specialist clinicians, a clinical pharmacologist with an 
interest in the specific area, hospital-based clinical 
pharmacists, community pharmacists, general practi- 

tioners (urban and rural). and allied hcalth workers when 
relevant (e.g., diabetes and asthma nurses and educators). 
These reviewers arc not remunerated, but they receive a 
compliineiitary copy or AMH, and their contribution I\ 
acknowledged in the publications. 

The Editorial Advisory Board contains academics and 
practitioners in pharmacy, clinical pharmacology, and 
general practice. Some members have substantial experi- 
ence in medical editing and publishing. They are asked to 
declare any potential contlicts or interest. 

As well as assisting in the review process, the Editorial 
Advisory Board helps set editorial policy and approve 
plans for new content or major update. 

Although a traditional publishing process was used in the 
creation or the first two editions o f  AMH books, the need 
to provide users with multiple formats has required the 
work environment to be re-engineered and editors now 
work in an SGML environment. This allows production 
of reports such as a print-ready file (from which the 
book is published); an HTML version that serves as the 
current CD-ROM and web-based products; and poten- 
tially other formats or subsets of AMH data, from one 
set of source files. 

Future developments include adding a production 
pathway to allow a personal digital assistant version of 
AMK to be produced, and incorporation or an XML 
database into the work environment, which will allow for 
complex queries to be performed on the data set. 





PROFESSIONAL RESOURCES 

American Society of HeaIth-System Ph,trmatisf5, 
Kethesda, Maryland, U.S.A. 

The American Society of Health-System Pharmacists 
(ASHP) develops and publishes professional Best-Prac- 
tices documents that cover a wide range of clinical 
practice and therapeutic topics. There is a range of detail 
among types of Best-Practices documents: Statements 
documents express basic philosophy and Guidclincs offer 
programmatic advice. Of the two types of therapeutic 
documents, Therapeutic Guidclincs are thorough discus- 
sions of drug use, whereas Therapeutic Position State- 
ments are concise responses to specific therapeutic issues. 

T 

The topics covered among the types of Best-Practices 
documents are varied and dynamic. Documents are con- 
tinuously developed, reviewed, updated, and discontinued 
on the basis of assessments of relevance to contemporary 
clinical practices and trends. Currently, a sampling of ac- 
tive, clinically related documents includes the following 
topics summarized by document type: 

ASHP Stutement: A declaration and explanation of 
basic philosophy or principle, as approved by the 
Board of Directors and the House of Delegates. ASHP 
Statements cover such topics as the pharmacist’s role 
in clinical pharmacokinctic monitoring, infection 
control, and primary care. 
ASHI’ Guideline: Advice on the implementation or 
operation of pharmacy practice programs, as approved 
by the Board of Directors. ASHP Guidelines include, 
among other topics, pharmacists’ activities in adverse 
drug-reaction monitoring and reporting, rnedication- 
use evaluation, patient education and counseling, 
development of clinical care plans, provision of 
medication information, and surgery and anesthesiol- 
ogy pharmaceutical services. 
ASHP Theuupeutic Guideline: Thorough, systematic- 
ally developed advice for healthcare professionals on 
appropriate use of medications for specific clinical 

circumstances, as approvcd by the Board of Ilirec- 
tors. ASHP Therapeutic Guidclincs cover surgical 
and nonsurgical antimicrobial prophylaxis, stress 
ulcer prophylaxis, pharmacologic management of 
nausea and vomiting caused by chemotherapy or ra- 
diation therapy, and thc use of angiotcnsin-convert- 
ing enzyme inhibitors in patients with lcft ventricu- 
lar dysfunction. 
ASHP lherupeutic Position Stutement: Concisc state- 
ments that respond to specific therapcutic issues of 
concern to healthcare consumers and pharmacists, as 
approved by thc Board of Dircctors. ASHP ’Thera- 
peutic Position Statements include such topics as 
identifying and preventing pncumococcal resistance, 
preventing and treating multidrug-resistant tuber- 
culosis, use of aspirin for prophylaxis of myocardial 
infarction, recognition and treatment of depression in 
older adults, smoking cc tion, and opt imiAg trcat- 
ment of hypertension. 

ASHP’s Best-Practices documents represent a consen- 
sus of professional judgment, expert opinion, and docu- 
mented evidence. They provide guidance and direction 
to ASHP members and pharmacy practitioners and to 
other audiences related to pharmacy practice. Their use 
may help with compliance to federal and state laws and 
regulations, to meet accreditation requirements, and to 
improve pharmacy practice and patient care. Best-Prac- 
tices documents are written to establish goals that are 
progressive and challenging yet attainable in applicable 
health-system settings. They generally do not represent 
minimum levels of practice, unless titled as such, and 
should not be viewed as ASHP requirements. The use of 
ASHP’s documents by members and other practitioners is 
strictly voluntary. Their content should be assessed and 
adaptcd to the needs of local health-system settings on the 
basis of indepcndcnt judgment. 
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so Best-Practices Documents (ASHP) 

ST- TlCE 

The processes used to draft and review new or revised 
Best-Practices documents vary, depending on the body 
responsible for their development and on the type of 
document. These processes are described in the following. 
Once approved. documents become official ASHP policy 
and are published in the American Journal of Health- 
System Plzarnzncy. added to ASHP's Web site, and 
incorporated into the next edition of Best-Practices for 
Health-System Pharmacy. 

HP S t a t e ~ e n ~ s  and G u i ~ ~ l i n e ~  

Any of the ASHP policy-recommending bodies (councils 
and commissions) may initiate and oversee the devel- 
opment of ASHP Statements and Guidelines; however, 
most of them are initiated by the Council on Professional 
Affairs. The development of these documents generally 
includes the following steps: 

A team of up to five individuals is selected from 
volunteers on the basis of their demonstrated know- 
ledge of the topic and practice settings. The team 
develops a preliminary draft. Drafters are usually 
ASHP members; however, depending on the subject, 
the team may include nonmember pharmacists and 
representatives of other healthcare disciplines. 
ASHP distributes drafts to reviewers who have 
interest and expertise in the topic. Reviewers con- 
sist of members, various ASHP bodies, and repre- 
sentatives of other health care disciplines and pro- 
fessional organizations. A draft may be presented at 
an open hearing or in a network forum during an 
ASHP Annual or Midyear Clinical Meeting, or may 
be posted on ASHP's Web site for comment. 
Drafts are revised on the basis of comments and a 
review of the literature, evaluated for content and 
quality, and submitted to the appropriate ASHP 
policy-recommending body for action. That body 
may suggest further revisions or recommend approval 
by the ASHP Board of Directors. 

The Commission on Therapeutics has responsibility for 
the development of ASHP Therapeutic Guidelines and 
ASHP Therapeutic Position Statements. 

ASHP therapeutic guidelines 

The development of these documents generally includes 
the following steps: 

When the Commission on Therapeutics (COT) iden- 
tifies a topic for Therapeutic Guideline development, 
ASHP formally solicits proposals for a contractual 
arrangement with an individual, group, or organization 
to draft the Guidelines document and coordinate its 
review. The contractor will work with a panel of six to 
ten experts appointed by ASHP who have diverse 
backgrounds relevant to the topic. 
A systematic analysis of the literature is performed, 
and scientific evidence is evaluated on the basis of 
predetermined criteria. Recommendations in the 
document rely on scientific evidence or expert con- 
sensus. When expert judgment must be used, the 
document indicates the scientific reasoning that 
influenced the decision. Scientific evidence takes 
precedence over expert judgment. Each recommenda- 
tion is accompanied by projections of the relevant 
health and cost outcomes that could result. 
The expert panel and COT review every draft of the 
Guidelines document and provide comments. This 
process is repeated until the expert panel and COT are 
satisfied with the content. 
ASHP solicits multidisciplinary input on the final 
draft. Reviewers consist of members and selected 
individuals knowledgeable in the content area, repre- 
sentatives of various ASHP bodies, and other profes- 
sional organizations. 
Once the above processes are completed, COT 
recommends that the ASHP Board of Directors 
approve the Guideline. 

ASHP therapeutic position statements 

The development of these documents generally includes 
the following steps: 

One or more experts on a given topic is assigned to 
draft the Therapeutic Position Statement. Drafters are 
selected on the basis of demonstrated knowledge of the 
topic and practice setting. Most often, the drafters are 
ASHP members. 
The proposed draft document is reviewed by COT, 
which may suggest modifications. This process is 
repeated until COT is satisfied with the content. 

0 ASHP solicits multidisciplinary input on the draft. 
Reviewers consist of members and selected indivi- 



duals knowledgeable in the content area, representa- 
tives or various ASHP bodies, and other professional 
organj zations. 

0 Once the above processes are completed, COT 
linalizes the draft and recommends that the ASHP 
Board of Directors approve it. 

The goal is to have an approvable draft within one year 
of the initial decision to develop a new or revised prac- 
tice standard. Development usually takes one to three 
years, depending on the availability of drarters, the 
strcngth o f  the evidence, the accumulated practice 
experience, and the extent of the reviews and revisions. 
ASHP Best-Practices documents are dynamic: Thera- 
pcutic documents are reviewed every three years, and 

Practice Statements and Guidelines every five years and 
are revised as needed. 

Besides being published in AJHP and the Best Practices 
fiir Health-System Pharmacy, Best-Practice documents 
are available through ASHP’s Fax On-Demand service by 
calling (301)664-8888 and on ASHP’s Wcb site at 
www. ashp. orglbcstpracti ceslindex. html . 

www.ashp.org/bestpracticcs/index.html. 



PHARMACY PRACTICE ISSUES 
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U.S. Food and Drug Adinini5iration, Rockville, Maryland, U.S.A. 

Biopharinaceutics is the study of the intcrrelationship of 
the physicochemical properties of the drug [activc 
pharmaceutical ingredient, (APT)] and thc drug product 
(dosage form in which the drug is fabricated) based on the 
biological performance of the drug (Table I ) .  

Biopharmaceutics also considers the impact of thc 
various manufacturing methods and technologies on the 
intended pcrformance of the drug product. Biopharma- 
ceutics uses quantitative methods and theoretical models 
(1) to evaluate thc effect of the drug substance, dosage 
form, and routes of drug administration on the therapeutic 
requirements of the drug and drug product in a 
physiological environment. 

Bioavailability is oftcn used as a measure of thc 
biological pcrformancc of the drug and is defined as a 
mcasurc of thc rate and extent (amount) to which the 
active ingredient or active moicty becomes available at thc 
site of action. Bioavailability is also a measure of the rate 
and extent of therapeutically activc drug that is 
systemically absorbed. 

Biopharinaceutics allows for rational design of drug 
products to dcliver the drug at a specific rate to the body in 
order to optimize the therapeutic effect and minimize any 
adverse cffccts. As shown in Table 1, biopharmaceutics is 
based on the physicocheinical characteristics of the active 
drug substance, the desired drug product, and considcr- 
ations of the anatomy and physiology of the human body 
(1). Inhcrcnt in  the design of a suitablc drug product is 
knowledge of the pharmacodynamics of the drug, 
including the desircd onset time, duration, and intensity 
of clinical response, and the pharmacokinetics of the drug 
including absorption, distribution, elimination, and target 
drug concentration. 

Thus, biopharmaceutics involves factors that influ- 
ence the: 1 )  protection and stability of thc drug within 
the drug product; 2) the rate of drug relcase from the 

"The conicnt in this article reflects the view of thc authors and does not 
represent the view of FDA. 

drug product: 3) the rate of dissolution of the drug at 
the absorption site: and 4) the availability of the drug at 
its site of action (Fig. I ) .  

UTlC 
UCT 

Drugs arc generally given to a patient as a manufactured 
drug product (finished dosage form) that includes the 
active drug and selected ingredients (excipicnts) that makc 
up the dosage form. Common pharmaccutical dosage 
forms include liquids, tablets, capsules, injections, 
suppositories, transdermal systems, and topical drug 
products. The formulation and manufacture of a drug 
product rcquires a thorough understanding of the 
biopharmaceutics. 

Each route of drug application prcsents spccial 
biopharmaccutic considerations in drug product design 
(Table 2). Systemic drug absorption from an extravascular 
site is influenced by thc anatomic and physiologic 
properties of the site and the physicochcmical properties 
of the drug and thc drug product. The anatomy, 
physiology, and the contents of the gastrointestinal tract 
(GI) arc considered in the design of a drug product for oral 
administration. For example, considerations in the design 
of a vaginal tablet formulation for the treatment of a 
fungus infection include whether the ingredients are 
compatible with vaginal anatomy and physiology, whether 
the drug is systemically absorbed from the vagina and how 
the vaginal tablet is to be properly inserted and placed 
in the appropriate area for optimum efficacy. Requirc- 
ments for an eye medication include pH, isotonicity, 
sterility, local irritation to the cornea, draining of the drug 
by tears, and concern for systemic drug absorption. An 
additional consideration might be the contact time of the 
medication with the comca. Although, increased eye 
contact time might be achicved by an increase in viscosity 
of thc ophthalmic solution, the patient may lose some 
visual acuity when a viscous product is administered. 
Biopharmaceutic considerations for a drugs administcred 
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Table P Biopharmaceutic considerations in drug product design 

Active pharmaceutical ingredient (APT) 

Drug product 

Physiologic factors 

Pharmacodynamic and pharmacokinetic considerations 

Manufacturing considerations 

Patient considerations 

Stability 
Solubility 
pH and pKa 
Crystalline form (polyinorph) 
Excipient interaction and comparability 

Type o f  drug product ( c a p d e ,  tablet, solution, elc ) 
Immediate or modihed relea5e 
Douge  mength 
BioaL ailabilit) 

Routc of administration 
Permeation of drug across cell membranes 
Binding to macromolecules 

Bioavailability 
Therapeutic objective 
Adverse reactions 

Impurities 
Salt form 
Particle w e  
Complexation 

Stability 
Excipients 
Manufacturing variables 

Blood {low 
Surface area 
Biotransforination 

Pharmacokinetics 
Dose 
Toxic effects 

Production methodology and technology Cost 
Quality control/quality assurance Stability testing 
Specification of raw materials 

Compliance, labeling. and product acceptance Cost 

00 w 
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Fig. 1 Scheme demonstrating the dynamic relationships among the drug, the product, and pharmacologic effect. (From Ref. 1 .) 

by intramuscular injection include, local irritation, drug 
dissolution, and drug absorption from the injection site. 

Biopharmaceutic studies may be performed using 
in vitro or in vivo methods (Table 3). In vitro methods are 
useful (2-6) to understand the physico-chemical proper- 
ties of the drug and drug product and to evaluate the 
quality of the manufacturing process. Ultimately, the drug 
must be studied in vivo, in humans to assess drug efficacy, 
including the pharmacodynamic, pharmacokinetic, thera- 
peutic and toxic profiles. Drug dissolution, absorption, 
metabolism, and potential interaction with food and other 
components in the GI tract are major biopharmaceutic 
topics for research and regulatory considerations in drug 
development. 

A drug given by intravenous administration is 
considered complete or 100% bioavailable because the 
drug is placed directly into the systemic circulation. By 
carefully choosing the route of drug administration and 
proper design of the drug product, drug bioavailability 
can be varied from rapid and complete systemic drug 
absorption to a slow, sustained rate of absorption or 
even virtually no absorption, depending on the 
therapeutic objective. Once the drug is systemically 
absorbed, normal physiologic processes for distribution 
and elimination occur, which usually is not influenced 
by the specific formulation of the drug. The rate of 
drug release from the product, and the rate of drug 
absorption, are important in determining the onset, 
intensity, and duration of drug action of the drug. 

KING STEPS IN ORAL DRUG 
ABSORPTION 

Systemic drug absorption from a drug product consists of a 
succession of rate processes (Fig. 2). For solid oral, 
immediate release drug products (e.g., tablet, capsule), the 
rate processes include 1) disintegration of the drug product 
and subsequent release of the drug; 2) dissolution of the 
drug in an aqueous environment; and 3) absorption across 
cell membranes into the systemic circulation. In the 

process of drug disintegration, dissolution, and absorption, 
the rate at which drug reaches the circulatory system is 
determined by the slowest step in the sequence. 

The slowest step in a kinetic process is the rate-limiting 
step. Except for controlled release products, disintegration 
of a solid oral drug product is usually more rapid than drug 
dissolution and drug absorption. For drugs that have very 
poor aqueous solubility, the rate at which the drug 
dissolves (dissolution) is often the slowest step, and 
therefore exerts a rate-limiting effect on drug bioavail- 
ability. In contrast, for a drug that has a high aqueous 
solubility, the dissolution rate is rapid and the rate at which 
the drug crosses or permeates cell membranes is the 
slowest or rate-limiting step. 

DRUG A ~ S O R P T ~ O N  

assage of Drugs 

For systemic absorption, a drug must pass from the 
absorption site through or around one or more layers of 
cells to gain access into the general circulation. 
The permeability of a drug at the absorption site into 
the systemic circulation is intimately related to the 
molecular structure of the drug and the physical and 
biochemical properties of the cell membranes. For 
absorption into the cell, a drug must traverse the cell 
membrane. Transcellular absorption is the process of a 
drug movement across a cell. Some polar molecules may 
not be able to traverse the cell membrane, but instead, go 
through gaps or “tight junctions” between cells, a process 
known as paracellular drug absorption. Some drugs are 
probably absorbed by a mixed mechanism involving one 
or more processes. 

Passive diffusion 

Passive diffusion is the process by which molecules 
spontaneously diffuse from a region of higher concen- 
tration to a region of lower concentration. This process is 
passive because no external energy is expended. Drug 



Parenteral routes 
Intravenous 

bolus (IV) 

Intravenous infusion 
(1V inn 

Intramuscular 
injection (IM) 

Subcutaneous 
injection (SC) 

Complete ( 100%) systemic drug 
absorption. Rate of bioavailability 
considered instantaneous. 

absorption. 

infusion pump. 

Complete ( 1  00%) systemic drug 

Rate of drug absorption controlled by 

Rapid from aqueous solution. 

Slow absorption from nonayueous (oil) 

Prompt from aqueous solution. 
solutions. 

Slow absorption from repository 
formulations. 

Enteral Routes 
Buccal or sublingual 

Oral (PQ) 

Rapid absorption from lipid-soluble 

Absorption may vary. Generally 
slower absorption rate cornpared 
to IV bolus or IM injection. 

(SL) drugs. 

Rectal (PR) 

Other route5 
Transdermal 

Inhalation 

Absorption may vary from suppository. 

More reliable absorption from enema 
(solution). 

Slow absorption, rate may \ ary , 

Increased absorption with occlusive 

Rapid absorption. Total dose absorbed 
dressing. 

is variable. 

Drug is given for immediate effect. 

Plasma drug levels more precisely controlled. 

May use drugs with poor lipid solubility and/or 

Easier to inject than intravenous injection. 

May inject large fluid volumes. 

irritating drugs. 

Larger volumes may be used compared to 

Generally, used for insulin injection. 
subcutaneous solution. 

No “first-pass” effects. 

Safest and easiest route of drug administration 
May use immediate-release and modified-release 
drug product\ 

Uscful when patient cannot swallow medication. 

Used for local and systemic effects. 

Transdermal delivery system (patch) 
is easy to use. 

Used for lipid-soluble drugs with low dose 

May bc used for local or systemic effects. 
and low MW. 

Increased chance for adverse reaction. Possible 
anaphylaxis. 

Requires slcill in insertion of infusion set. 

Tissue damage at site of injection (infiltration, 

Irritating drugs may be very painful. 
necrosis, or sterile abscess). 

Different rates of absorption depending upon 
muscle group injected and blood flow. 

Rate of drug absorption depends upon blood 
flow 

and injection volume. 

Some drug may be swallowed. Not for 
most drugs or drugs with high doses. 

Some drugs may have erratic absorption, 
be unstable in the gastointestinal tract, or be 

metabolized by liver prior to systemic 
absorption. 

Absorption may be erratic. Suppository may 
migrate to different position. 

Some patient discomfort. 

Some irritation by patch or drug. Permeability of 
skin variable with condition, anatomic site, 
age, and gender. 

release and absorption. 

placement in respiratory tract. 

s w a1 I owed. 

Type of cream or ointment base affects drug 

Particle size of drug determines anatomic 

May stimulate cough reflex. Some drug may be 
00 m 

(Proin IW. 1 ) 
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Table 3 Examples of in vitro and in vivo biopharmaceutic studies 
~~ ~ 

Biopharmaceutic studies (in vivo) Bioavailability study Measurement of drug in plasma, urine or other 
tissues 

Acute pharmacologic effect Measurement of a pharmacodynamic effect, 
e.g.. FEVl, blood pressure, heart rate, skin 
blanching 

Clinical study 
Drug release/dissolution Biopharmaceutic studies (in vitro) 

Drug permeability 

Measurement of drug efficacy 
Measurement of the rate of drug dissolved 

under specified conditions 
Use of CAC02 cells (an isolated colon cell line) 

are grown into membranes to study the intestinal 
permeability and gut metabolism of drugs. 

Drug biotransformation (metabolism) Use of liver cells, homogenates or isolated 
cytochrome P450 isozymes to drug study 
biotransformation. 

molecules move randomly forward and back across a 
membrane (Fig. 3). If the two regions have the same drug 
concentration, forward-moving drug molecules will be 
balanced by molecules moving back, resulting in no net 
transfer of drug. For a region that has a higher drug 
concentration, the number of forward-moving drug 
molecules will be higher than the number of backward- 
moving molecules, resulting in a transfer of molecules to 
the region with the lower drug concentration, as indicated 
by the big arrow. Flux is the rate of drug transfer and is 
represented by a vector to show its direction. Molecules 
tend to move randomly in all directions because 
molecules possess kinetic energy and constantly collide 
with each another in space. Only left and right molecule 
movements are shown in Fig. 3, because movement of 

molecules in other directions would not result in 
concentration changes because of the limitation of the 
container wall. 

Passive diffusion is the major transmembrane process 
for most drugs. The driving force for passive diffusion 
is the difference in drug concentrations on either side 
of the cell membrane. According to Fick’s Law 
of Diffusion, drug molecules diffuse from a region of 
high drug concentration to a region of low drug 
concentration 

where dQldt = rate of diffusion; D = diffusion 
coefficient; K = partition coefficient; A = surface area 

h 

$%+ I /  s #+ 

( +  

) #%$ 

Fig. 2 Summary of processes involved following the oral administration of a drug in tablet or capsule form. (From Blanchard, J. 
Gastrointestinal absorption. 11. Formulation factors affecting bioavailability. Am. J. Pharm. 1978, 150, 132- 15 1 .) 
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Fig. 3 Passive diffusion of molecules. Molecules in solution 
diffuse randomly in all directions. As molecules diffuse from left 
to right and vice versa (small arrows), a net diffusion from the 
high-concentration side to the low-concentration side results. 
This results in a net flux (J) to the right side. Flux is measured in 
mass per unit area (e.g., mg/cm2). (From Ref. 1.) 

of membrane; h = membrane thickness; and CGI - C, 
= difference between the concentrations of drug in the 
GI tract and in the plasma. 

Drug distributes rapidly into a large volume after 
entering the blood resulting in a very low plasma drug 
concentration with respect to the concentration at the site 
of drug administration. Drug is usually given in milligram 
doses, whereas plasma drug concentrations are often in the 
microgram per milliliter or nanogram per milliliter range. 
For drugs given orally, CGI % C,. A large concentration 
gradient is maintained driving drug molecules into the 
plasma from the GI tract. 

As shown by Fick's Law of Diffusion, lipid solubility 
of the drug and the surface area and the thickness of the 
membrane influence the rate of passive diffusion of 
drugs. The partition coefficient, K, represents the lipid- 
water partitioning of a drug. More lipid soluble drugs 
have larger K values that theoretically increase the rate 
of systemic drug absorption. In practice, drug absorption 
is influenced by other physical factors of the drug, 
limiting its practical application of K. The surface area 
of the membrane through which the drug is absorbed 
directly influences the rate of drug absorption. Drugs 
may be absorbed from most areas of the GI tract. 
However, the duodenal area of the small intestine shows 
the most rapid drug absorption due to such anatomic 
features as villi and microvilli, which provide a large 
surface area. These villi are not found in such numbers 
in other areas of the GI tract. 

The membrane thickness, h, is a constant at the 
absorption site but may be altered by disease. Drugs 
usually diffuse very rapidly into tissues through capillary 
cell membranes in the vascular compartments. In the 
brain, the capillaries are densely lined with glial cells 
creating a thicker lipid barrier (blood-brain barrier) 
causing a drug to diffuse more slowly into brain. In 
certain disease states (e.g., meningitis) the cell 

membranes may be disrupted or become more permeable 
to drug diffusion. 

Many drugs have lipophilic and hydrophilic substitu- 
ents. More lipid soluble drug molecules traverse cell 
membranes more easily than less lipid-soluble (i.e., more 
water-soluble) molecules. For weak electrolyte drugs (i.e, 
weak acids, bases), the extent of ionization influences drug 
solubility and the rate of drug transport. Ionized drugs are 
more water soluble than nonionized drugs which are more 
lipid soluble. The extent of ionization of a weak electrolyte 
depends on the pKa of the drug and the partition 
hypothesis (pH) of the medium in which the drug is 
dissolved. The Henderson and Hasselbalch equation 
describes the ratio of ionized (charged) to unionized 
form of the drug and is dependent on the pH conditions and 
the pKa of the drug: 
For weak acids, 

For weak bases, 

Ratio = -(base) (salt) = (RNH)2 (RNH+3) = 10(pH-pKa) 

According to the pH, a weak acid (e.g., salicylic acid) 
should be rapidly absorbed from the stomach (pH 1.2) 
due to a favorable concentration gradient of the 
unionized (more lipid soluble) drug from the stomach 
to the blood, because practically all the drug in the blood 
compartment is dissociated (ionized) at pH 7.4. A weak 
base (e.g., quinidine) is highly ionized in acid pH and is 
poorly absorb from the stomach. Although many drugs 
obey by the pH, in practice, the major site of absorption 
of most drugs is usually in the small intestine 
(duodenum) due presence of a large surface area and 
high blood flow. 

The drug concentration on either side of a membrane is 
also influenced by the affinity of the drug for a tissue 
component, which prevents the drug from freely moving 
back across the cell membrane. For example, drug that 
binds plasma or tissue proteins causes the drug to 
concentrate in that region. Dicumarol and sulfonamides 
strongly bind plasma proteins; whereas, chlordane, a lipid- 
soluble insecticide, partitions and concentrates into 
adipose (fat) tissue. Tetracycline forms a complex with 
calcium and concentrates in the bones and teeth. Drugs 
may concentrate in a tissue due to a specific uptake or 
active transport process. Such processes have been 
demonstrated for iodide in thyroid tissue, potassium in 
the intracellular water, and certain catecholamines in 
adrenergic storage sites. 
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Fig. 4 Hypothetical carrier-mediated transport process. (From 
Ref. 1.) 

Carrier-mediated transport 

Theoretically, a lipophilic drug may pass through the cell 
or go around it. If drug has a low molecular weight and is 
lipophilic, the lipid cell membrane is not a barrier to drug 
diffusion and absorption. In the intestine, molecules 
smaller than 500 MW may be absorbed by paracellular 
drug absorption. Numerous specialized carrier-mediated 
transport systems are present in the body especially in the 
intestine for the absorption of ions and nutrients required 
by the body. 

Active transport: Active transport is a carrier- 
mediated transmembrane process that is important for GI 
absorption of some drugs and also involved in the renal 
and biliary secretion of many drugs and metabolites. A 
carrier binds the drug to form a carrier-drug complex that 
shuttles the drug across the membrane and then dissociates 
the drug on the other side of the membrane (Fig. 4). Active 
transport is an energy-consuming system characterized by 
the transport of drug against a concentration gradient, that 
is. from regions of low drug concentrations to regions of 
high concentrations. 

A drug may be actively transported, if the drug 
molecule structurally resembles a natural substrate that is 
actively transported. A few lipid-insoluble drugs that 
resemble natural physiologic metabolites (e.g., 5-fluo- 
rouracil) are absorbed from the GI tract by this process. 
Drugs of similar structure may compete for adsorption 
sites on the carrier. Because only a certain amount of 
carrier is available, the binding sites on the carrier may 
become saturated at high drug concentrations. In contrast, 
passive diffusion is not saturable. 

Facilitated diffusion is a non- 
energy requiring, carrier-mediated transport system in 
which the drug moves along a concentration gradient (i.e., 
moves from a region of high drug concentration to a region 
of low drug concentration). Facilitated diffusion is 
saturable, structurally selective for the drug and shows 
competition kinetics for drugs of similar structure. 
Facilitated diffusion seems to play a very minor role in 
drug absorption. 

Carrier-mediated intestinal transport: Various 
carrier mediated systems (transporters) are present at 
the intestinal brush border and basolateral membrane for 

Facilitated diffusion: 

the absorption of specific ions and nutrients essential for 
the body. Many drugs are absorbed by these carriers 
because of the structural similarity to natural substrates. 
An intestinal transmembrane protein, P-Glycoprotein 
(P-Gp) appears to reduce apparent intestinal epithelial 
cell permeability from lumen to blood for various 
lipophilic or cytotoxic drugs. Other transporters are 
present in the intestines. For example, many oral 
cephalosporins are absorbed through the amino acid 
transporter. 

Vesicular transport 

Vesicular transport is the process of engulfing particles or 
dissolved materials by the cell. Pinocytosis refers to the 
engulfment of small solutes or fluid, whereas phagocytosis 
refers to the engulfment of larger particles or macromol- 
ecules generally by macrophages. Endocytosis and 
exocytosis are the processes of moving macromolecules 
into and out of a cell, respectively. 

During pinocytosis or phagocytosis, the cell mem- 
brane invaginates to surround the material. and then 
engulfs the material into the cell. Subsequently, the cell 
membrane containing the material forms a vesicle or 
vacuole within the cell. Vesicular transport is the 
proposed process for the absorption of orally adminis- 
tered sabin polio vaccine and various large proteins. An 
example of exocytosis is the transport of a protein such 
as insulin from insulin-producing cells of the pancreas 
into the extracellular space. The insulin molecules are 
first packaged into intracellular vesicles, which then fuse 
with the plasma membrane to release the insulin outside 
the cell. 

ORAL DRUG A B S O R ~ T I O ~  

~ h Y S j Q ~ Q 9 ~ ~  Considerations 
Drugs may be administered by various routes of 
administration (Table 2). Except for intravenous drug 
administration, drugs are absorbed into the systemic 
circulation from the site of administration and are greatly 
affected by conditions at the administration site. 

Oral administration is the most common route of drug 
administration. Major physiologic processes in the GI 
system include secretion, digestion, and absorption. 
Secretion includes the transport of fluid, electrolytes, 
peptides, and proteins into the lumen of the alimentary 
canal. Enzymes in saliva and pancreatic secretions are 
involved in the digestion of carbohydrates and proteins. 
Other secretions such as mucus protect the linings of the 
lumen of the GI tract. Digestion is the breakdown of food 
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constituents into smaller structures in preparation for 
absorption. Both drug and food constituents are mostly 
absorbed in the proximal area (duodenum) of the small 
intestinal. The process of absorption is the entry of 
constituents from the lumen of the gut into the body. 
Absorption may be considered as the net result of both 
lumen-to-blood and blood-to-lumen transport 
movements. 

Drugs administered orally pass through various parts 
of the enteral canal including the oral cavity, esophagus, 
and various parts of the GI tract. Residues eventually exit 
the body through the anus. Drugs may be absorbed by 
passive diffusion from all parts of the alimentary canal 
including sublingual, buccal, GI, and rectal absorption. 
For most drugs, the optimum site for drug absorption 
after oral administration is the upper portion of the small 
intestine or duodenum region. The unique anatomy of the 
duodenum provides an immense surface area for the drug 
to passively diffuse (Table 4). In addition, the duodenal 
region is highly perfused with a network of capillaries, 
which helps to maintain a concentration gradient from the 
intestinal lumen and plasma circulation. 

The total transit time, including gastric emptying, small 
intestinal transit, and colonic transit ranges from 0.4 to 
5 days. Small intestine transit time (SITT) ranges from 3 
to 4 h for most healthy subjects. If absorption is not 
completed by the time a drug leaves the small intestine, 
drug absorption may be erratic or incomplete. The small 
intestine is normally filled with digestive juices and 
liquids, keeping the lumen contents fluid. In contrast, the 
fluid in the colon is reabsorbed, and the lumen content in 
the colon is either semisolid or solid, making further drug 
dissolution erratic and difficult. 

Gastrointestinal motility 

Once the drug is given orally, the exact location and/or 
environment of the drug product within the GI tract is 
difficult to discern. GI motility tends to move the drug 
through the alimentary canal so that it may not stay at 
the absorption site. For drugs given orally, an anatomic 
absorption window may exist within the GI tract in 
which the drug is efficiently absorbed. Drugs contained 
in a nonbiodegradable controlled-release dosage form 
must be completely released into this absorption window 
prior to the movement of the dosage form into the large 
bowel. The transit time of the drug in the GI tract 
depends upon the pharmacologic properties of the drug, 
type of dosage form, and various physiologic factors. 
Physiologic movement of the drug within the GI tract 
depends upon whether the alimentary canal contains 
recently ingested food (digestive or fed state) or is in the 
fasted or interdigestive state. 

Gastric emptying time 

After oral administration, the swallowed drug rapidly 
reaches the stomach. Because the duodenum has the 
greatest capacity for the absorption of drugs from the GI 
tract. a delay in the gastric emptying time will slow the rate 
and possibly the extent of drug absorption from the 
duodenum, thereby prolonging the onset time for the drug. 
Drugs, such as penicillin, that are unstable in acid, may 
decompose if stomach emptying is delayed. Other drugs, 
(e.g., aspirin) may irritate the gastric mucosa during 
prolonged contact. 

Factors that tend to delay gastric emptying include 
consumption of meals high in fat, cold beverages, and 
anticholinergic drugs. Liquids and small particles less 
than 1 mm are generally not retained in the stomach. 
These small particles are believed to be emptied due to a 
slightly higher basal pressure in the stomach over the 
duodenum. Different constituents of a meal will empty 
from the stomach at different rates. For example, liquids 
are generally emptied faster than digested solids from the 
stomach. Large particles, including tablets and capsules, 
are delayed from emptying for 3-6 h by the presence of 
food in the stomach. Indigestible solids empty very 
slowly, probably during the interdigestive phase, a phase 
in which food is not present and the stomach is less 
motile but periodically empties its content due to 
housekeeper wave contraction. 

Intestinal motility 

Normal peristaltic movements mix the contents of the 
duodenum, bringing the drug particles into intimate 
contact with the intestinal mucosal cells. The drug must 
have a sufficient time (residence time) at the absorption 
site for optimum absorption. In the case of high motility in 
the intestinal tract, as in diarrhea, the drug has a very brief 
residence time and less opportunity for adequate 
absorption. 

Blood perfusion of the gastrointestinal tract 

The blood flow is important in carrying the absorbed drug 
from the absorption site to the systemic circulation. A 
large network of capillaries and lymphatic vessels perfuse 
the duodenal region and peritoneum. The splanchnic 
circulation receives about 28% of the cardiac output and is 
increased after meals. Drugs are absorbed from the small 
intestine into the mesenteric vessels which flows to the 
hepatic-portal vein and then to the liver prior to reaching 
the systemic circulation. Any decrease in mesenteric blood 
flow, as in the case of congestive heart failure, will 
decrease the rate of systemic drug absorption from the 
intestinal tract. 
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Table 4 Drug absorption in the gastrointestinal tract 

Anatomic area Function Affect on drug absorption 

Oral cavity Saliva, pH 7, contains ptyalin (salivary amylase), 
digests starches. Mucin, a glycoprotein, lubricates 
food and may interact with drugs. 

Stomach 

Esophagus The esophagus connects the pharynx and the cardiac 
orifice of the stomach. The pH is 5-6. The lower part 
of the esophagus ends with the esophageal sphincter, 
which prevents acid reflux from the stomach. 

The fasting stomach pH is about 2 to 6. In the fed state, 
the stomach pH is about 1.5 to 2 ,  due to hydrochloric 
acid secreted by parietal cells. Stomach acid secretion 
is stimulated by gastrin and histamine. Mixing is 
intense and pressurized in the antral part of the 
stomach, a process of breaking down large food 
particles described as antral milling. Food and liquid 
are emptied by opening the pyloric sphincter into the 
duodenum. 

Duodenum A common duct from the pancreas and gall bladder 
enters the duodenum. Duodenal pH is 6 to 6.5 due 
to the presence of bicarbonate that neutralizes the 
acidic chyme emptied from the stomach. The pH 
is optimum for enzymatic digestion of protein and 
peptide food. Pancreatic juice containing enzymes 
is secreted into the duodenum from the bile duct. 
Trypsin, chymotrypsin, and carboxypeptidase are 
involved in the hydrolysis of proteins into amino 
acids. Amylase is involved in the digestion of 
carbohydrates. Pancreatic lipase secretion 
hydrolyzes fats into fatty acids. 

Jejunum 

Ileum 

Colon 

The jejunum is the middle portion of the small 
intestine in between the duodenum and the ileum. 
Digestion of protein and carbohydrates continues 
after receiving pancreatic juice and bile in the 
duodenum, this portion of the small intestine 
generally has less contraction than the duodenum 
and is preferred for in vivo drug absorption studies. 

The ileum, pH about 7, with the distal part as high 
as 8, is the terminal part of the small intestine 
and has fewer contractions than the duodenum. 
The ileocecal valve separates the small intestine 
with the colon. 

The colon, pH 5.5-7, is lined with much functioning 
as lubricant and protectant. The colon contains both 
aerobic and anaerobic micro-organisms that may 
metabolize some drugs. Crohn’s disease affects the 
colon and thickens the bowel wall. The microflora 
may also become more anaerobic. Absorption of 
clindamycin and propranolol are increased, whereas 
other drugs have reduced absorption with this disease 
(Rubinstein et al. 1988). 

Buccal and sublingual absorption occurs for lipid- 
soluble drugs. 

Tablets or capsules may lodge in this area, causing 
local irritation. Very little drug dissolution occurs 
in the esophagus. 

Drugs are not efficiently absorbed in the stomach. 
Basic drugs are solubilized rapidly in acid. Stomach 
emptying influences the time for drug reaching the 
small intestine. The food content and osmolality 
influenced by stomach emptying. Fatty acids delay 
gastric emptying. High-density foods generally are 
emptied more slowly from the stomach. 

The main site for drug absorption. An immense 
surface area for the passive diffusion of drug to 
due to the presence of villi and microvilli forming a 
brush border. A high blood perfusion maintains a 
drug concentration gradient from the intestinal 
lumen and plasma circulation. The complex fluid 
medium in the duodenum dissolves many drugs 
with limited aqueous solubility. Ester prodrugs are 
hydrolyzed during absorption. Proteolytic enzymes 
degrade many protein drugs in the duodenum, 
preventing adequate absorption. Acid drugs dissolve 
in the alkaline pH. Bile secretion helps to dissolve 
fats and hydrophobic drugs 

Drugs generally absorbed by passive diffusion. 

Drugs generally absorbed by passive diffusion. 

Very limited drug absorption due to the lack of 
microvilli and the more viscous and semisolid 
nature of the lumen contents. A few drugs such 
as theophylline and metoprolol are absorbed in 
this region. Drugs that are absorbed well in this 
region are good candidates for an oral sustained- 
release dosage form. 

(Continued) 
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Table 4 Drug absorption in the gastrointestinal tract (Continued) 

Anatomic area Function 

Rectum The rectum is about 15 cm long, ending at the anus. 
In the absence of fecal material, the rectum has a 
small amount of fluid, (about 2 m) with a pH about 7. 
The rectum is perfused by the superior, middle, and 
inferior hemorrhoidal veins. The inferior hemorrhoidal 
vein (closest to the anal sphincter) and the middle 
hemorrhoidal vein feed into the vena cava and back to 
the heart. The superior hemorrhoidal vein joins the 
mesenteric circulation, which feeds into the hepatic 
portal vein and then to the liver. 

Affect on drug absorption 

Drug absorption may be variable depending upon the 
placement of the suppository or drug solution within 
the rectum. A portion of the drug dose may be 
absorbed via the lower hemorrhoidal veins, from 
which the drug feeds directly into the systemic 
circulation; some drug may be absorbed via the 
superior hemorrhoidal veins, which feeds into the 
mesenteric veins to the hepatic portal vein to the 
liver, and metabolized prior to systemic absorption. 

Some drugs may be absorbed into the lymphatic 
circulation through the lacteal or lymphatic vessels under 
the microvilli. Absorption of drugs through the lymphatic 
system bypasses the first-pass effect due to liver 
metabolism, because drug absorption through the hepatic 
portal vein is avoided. The lymphatics are important in the 
absorption of dietary lipids and may be partially 
responsible for the absorption for some lipophilic drugs 
such as bleomycin or aclarubicin which may dissolve in 
chylomicrons and be systemically absorbed via the 
lymphatic system. 

Effect of food and other factors 
on GI drug absorption 

Digested foods may affect intestinal pH and solubility of 
drugs. Food effects are not always predictable. The 
absorption of some antibiotics (e.g., penicillin, tetra- 
cycline) is decreased with food, whereas other drugs (e.g., 
griseofulvin) are better absorbed when given with food 
containing a high fat content. Food in the GI lumen 
stimulates the flow of bile. Bile contains bile acids. Bile 
acids are surfactants are involved in the digestion and 
solubilization of fats, and increases the solubility of fat- 
soluble drugs through micelle formation. For some basic 
drugs (e.g., cinnarizine) with limited aqueous solubility, 
the presence of food in the stomach stimulates 
hydrochloric acid secretion, which lowers the pH, causing 
more rapid dissolution of the drug and better absorption. 

Generally, the bioavailability of drugs is better in 
patients in the fasted state and with a large volume of water 
(Fig. 5) .  However, to reduce GI mucosal irritation, drugs 
such as erythromycin, iron salts, aspirin, and nonsteroidal 
anti-inflammatory agents (NSAIDs) are given with food. 
The rate of absorption for these drugs may be reduced 
in the presence of food, but the extent of absorption may be 
the same. 

The drug dosage form may also be affected by food. For 
example, enteric-coated tablets may stay in the stomach 
for a longer period of time because food delays stomach 
emptying. If the enteric-coated tablet does not reach the 
duodenum rapidly, drug release and subsequent systemic 
drug absorption are delayed. In contrast. enteric-coated 
beads or microparticles disperse in the stomach, are less 
affected by food, and demonstrate more consistent drug 
absorption from the duodenum. 

Food may also affect the integrity of the dosage form, 
causing an alteration in the release rate of the drug. 
For example, theophylline bioavailability from Theo-24 
controlled-release tablets is much more rapid (7) 
when given to a subject in the fed rather than fasted 
state (Fig. 6). 

Some drugs, such as ranitidine, cimetidine, and 
dipyridamole, after oral administration produce a blood 
concentration curve consisting of two peaks. This 
double-peak phenomenon is generally observed after 
the administration of a single dose to fasted patients. The 
rationale for the double-peak phenomenon has been 
attributed to variability in stomach emptying, variable 
intestinal motility, presence of food, enterohepatic 
recycling, or failure of a tablet dosage form. For a 
drug with high water solubility, dissolution of the drug 
occurs in the stomach, and partial emptying of the drug 
into the duodenum will result in the first absorption peak. 
A delay in stomach emptying results in a second 
absorption peak as the remainder of the dose is emptied 
into the duodenum. 

Diseases such as Crohn’s disease that alter GI 
physiology and corrective surgery involving peptic ulcer, 
antrectomy with gastroduodenostomy and selective 
vagotomy may potentially affect drug absorption. Drug 
absorption may be unpredictable in many disease 
conditions. Drugs or nutrients or both may also affect 
the absorption of other drugs. For example, propantheline 
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Fig. 5 Mean plasma or serum drug levels in healthy, fasting human volunteers ( n  = 6 in each case) who received single oral doses of 
aspirin (650 mg) tablets, erythromycin stearate (500 mg) tablets, amoxicillin (500 mg) capsules, and theophylline (260 mg) tablets, 
together with large. (From Welling P.G.; Drug Bioavailability and Its Clinical Significance. Progress in Drug Metabolism, Vol. 4; 
Bridges K.W.; Chassea, VD LF. Eds.; Wiley; London, 1980.) 

bromide is an anticholinergic drug that slows stomach 
emptying and motility of the small intestine and may 
reduce stomach acid secretion. Grapefruit juice was found 
to increase the plasma level of many drugs due to 
inhibition of their metabolism in the liver. 

Biopharmaceutic considerations in the design and 
manufacture of a drug product to deliver the active 
drug with the desired bioavailability characteristics 
include: 1) the type of drug product (e.g., solution, 

suspension, suppository), 2 )  the nature of the excipients 
in the drug product, 3) the physicochemical properties 
of the drug molecule, and 4) the route of drug 
administration. 

Disintegration 

Immediate release, solid oral drug products must rapidly 
disintegrate into small particles and release the drug. The 
United States Pharmacopoeia (USP) describes an official 
tablet disintegration test. The process of disintegration 
does not imply complete dissolution of the tablet and/or 
the drug. Complete disintegration is defined by the USP as 
“that state in which any residue of the tablet, except 
fragments of insoluble coating, remaining on the screen of 
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Fig. 6 Theophylline serum concentration in an individual 
subject after a single 1500 mg dose of Theo-24 taken during 
fasting, period during which this patient experienced nausea, 
repeated vomiting, or severe throbbing headache. The pattern of 
drug release during the food regimen is consistent with “dose- 
dumping.” (From Ref. 7.) 

the test apparatus in the soft mass have no palpably firm 
core.” The USP provides specifications for uncoated 
tablets, plain coated tablets, enteric tablets, buccal tablets, 
and sublingual tablets. Exempted from USP disintegration 
tests are troches, tablets which are intended to be chewed, 
and drug products intended for sustained release or 
prolonged or repeat action. 

Disintegration tests allow for precise measurement of 
the formation of fragments, granules, or aggregates from 
solid dosage forms, but do not provide information on the 
dissolution rate of the active drug. The disintegration test 
serves as a component in the overall quality control of 
tablet manufacture. 

Dissolution 

Dissolution is the process by which a chemical or drug 
becomes dissolved in a solvent. In biologic systems, drug 
dissolution in an aqueous medium is an important prior 
condition of systemic absorption. The rate at which drugs 
with poor aqueous solubility dissolve from an intact or 
disintegrated solid dosage form in the GI tract often 
controls the rate of systemic absorption of the drug. Thus, 
dissolution tests are discriminating of formulation factors 
that may affect drug bioavailability. 

As the drug particle dissolves, a saturated solution 
(stagnant layer) is formed at the immediate surface around 
the particle. The dissolved drug in the saturated solution 
gradually diffuses to the surrounding regions. The overall 
rate of drug dissolution may be described by the Noyes- 
Whitney equation which models drug dissolution in terms 

of the rate of drug diffusion from the surface to the bulk of 
the solution. In general, drug concentration at the surface 
is assumed to be the highest possible, i.e., the solubility of 
the drug in the dissolution medium. The drug concen- 
tration C is the homogeneous concentration in the bulk 
solution which is generally lower than that in the stagnant 
layer immediate to the surface of the solid. The decrease in 
concentration across the stagnant layer is called the 
diffusion gradient 

dCldt = DA(CS - C)h 

where, dCldt = rate of drug dissolution, D = diffusion rate 
constant, A = surface area of the particle, CS = drug 
concentration in the stagnant layer, C = drug concen- 
tration in the bulk solvent, and h = thickness of the 
stagnant layer. 

The rate of dissolution, (dCldt) X (UA), is the amount 
of drug dissolved per unit area per time (e.g., g/cm2 per 
min). 

The Noyes-Whitney equation shows that dissolution 
rate is influenced by the physicochemical characteristics of 
the drug, the formulation, and the solvent. In addition, the 
temperature of the medium also affects drug solubility and 
dissolution rate. 

~iubility, pH, an 

The natural pH environment of the GI tract varies from 
acidic in the stomach to slightly alkaline in the small 
intestine. Drug solubility may be improved with the 
addition of acidic or basic excipients. Solubilization of 
aspirin, for example, may be increased by the addition of 
an alkaline buffer. Controlled release drug products are 
nondisintegrating dosage forms. Buffering agents may be 
added to slow or modify the release rate of a fast- 
dissolving drug in the formulation of a controlled release 
drug product. The buffering agent is released slowly rather 
than rapidly so that the drug does not dissolve immediately 
in the surrounding GI fluid. Intravenous drug solutions are 
difficult to prepare with drugs that have poor aqueous 
solubility. Drugs that are physically or chemically unstable 
may require special excipients, coating or manufacturing 
process to protect the drug from degradation. 

Stability, pH, and Dru rptio 

The pH-stability profile is a plot of reaction rate constant 
for drug degradation versus pH and may help to predict if 
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some of the drug will decompose in the GI tract. The 
stability of erythromycin is pH-dependent. In acidic 
medium, erythromycin decomposition occurs rapidly, 
whereas at neutral or alkaline pH the drug is relatively 
stable. Consequently, erythromycin tablets are enteric 
coated to protect against acid degradation in the stomach. 
In addition, less soluble erythromycin salts that are more 
stable in the stomach have been prepared. 

Particle 

The effective surface area of the drug is increased 
enormously by a reduction in the particle size. Because 
drug dissolution is thought to take place at the surface of 
the solute, the greater the surface area, the more rapid the 
rate of drug dissolution. The geometric shape of the drug 
particle also affects the surface area, and during 
dissolution the surface is constantly changing. In 
dissolution calculations, the solute particle is usually 
assumed to have retained its geometric shape. 

Particle size and particle size distribution studies are 
important for drugs that have low water solubility. Particle 
size reduction by milling to a micronized form increased 
the absorption of low aqueous solubility drugs such as 
griseofulvin, nitrofurantoin, and many steroids. Smaller 
particle size results in an increase in the total surface area 
of the particles, enhances water penetration into the 
particles, and increases the dissolution rates. With poorly 
soluble drugs, a disintegrant may be added to the 
formulation to ensure rapid disintegration of the tablet 
and release of the particles. 

Polymorphic Crystals, Solvates, 
and Drug Absorption 

Polymorphism refers to the arrangement of a drug in 
various crystal forms (polymorphs). Polymorphs have the 
same chemical structure but different physical properties, 
such as solubility, density, hardness, and compression 
characteristics. Some polymorphic crystals may have 
much lower aqueous solubility than the amorphous forms, 
causing a product to be incompletely absorbed. Chlor- 
amphenicol(9), for example, has several crystal forms, and 
when given orally as a suspension, the drug concentration 
in the body depended on the percentage of P-Polymorph in 
the suspension. The @-form is more soluble and better 
absorbed (Fig. 7). In general, the crystal form that has the 
lowest free energy is the most stable polymorph. 
Polymorphs that are metastable may convert to a more 
stable form over time. A crystal form change may cause 
problems in manufacturing the product. For example, a 

h . 
Fig. 7 Comparison of mean blood serum levels obtained with 
chloramphenicol palmitate suspensions containing varying ratios 
of 01 and p polymorphs, following single oral dose equivalent. 
(From Ref. 9.) 

change in crystal structure of the drug may cause cracking 
in a tablet or even prevent a granulation to be compressed 
into a tablet requiring reformulation of the product. Some 
drugs interact with solvent during preparation to form a 
crystal called solvate. Water may form a special crystal 
with drugs called hydrates, for example, erythromycin 
forms different hydrates (8) which may have quite different 
solubility compared to the anhydrous form of the drug 
(Fig. 8). Ampicillin trihydrate, for example, was reported 
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Fig. 8 Dissolution behavior of erythromycin dihydrate, 
monohydrate, and anhydrate in phosphate buffer (pH 7.5) at 
37°C. (From Ref. 8.) 
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Table 5 Common excipients used in solid drug products 

Excipient Property in dosage form 

Lactose 
Dibasic calcium phosphate 
Starch 
Microcrystalline cellulose 
Magnesium stearate 
Stearic acid 
Hydrogenated vegetable oil 
Talc 
Sucrose (solution) 
Polyvinyl pyrrolidone (solution) 
Hy droxypropy lmethylcellulose 
Titinium dioxide 

Methylcellulose 
Cellulose acetate phthalate 

Diluent 
Diluent 
Disintegrant, diluent 
Disintegrant, diluent 
Lubricant 
Lubricant 
Lubricant 
Lubricant 
Granulating agent 
Granulating agent 
Tablet-coating agent 
Combined with dye as 

colored coating 
Coating or granulating agent 
Enteric coating agent 

(From Ref. 1.) 

to be less absorbed than the anhydrous form of ampicillin 
due to faster dissolution of the latter. 

Excipients are pharmacodynamically inactive substances 
that are added to a formulation to provide certain 
functional properties to the drug and dosage form. 
Excipients may be added to improve the compressibility 
of the active drug, stabilize the drug from degradation, 
decrease gastric irritation, control the rate of drug 
absorption from the absorption site, increase drug 
bioavailability, etc. Some excipients used in the 

Table 6 Common excipients used in oral liquid drug products 

Excipient 

Sodium carboxymethylcellulose 
Tragacanth 
Sodium alginate 
Xanthan gum 

Veegum 

Sorbitol 
Alcohol 

Propylene glycol 
Methyl propylparaben 
Sucrose 
Poly sorbates 
Sesame oil 
Corn oil 

Property in dosage form 

Suspending agent 
Suspending agent 
Suspending agent 
Thixotropic 

Thixotropic 

Sweetener 
Solubilizing agent, 

preservative 
Solubilizing agent 
Preservative 
Sweetener 
Surfactant 
For emulsion vehicle 
For emulsion vehicle 

suspending agent 

suspending agent 

(From Ref. 1.) 

manufacture of solid and liquid drug products are 
listed in Tables 5 and 6. For solid oral dosage forms 
such as compressed tablets, excipients may include 
1) diluent (e.g., lactose), 2) disintegrant (e.g., starch), 
3) lubricant (e.g., magnesium stearate), and 4) other 
components such as binding and stabilizing agents. 
When improperly used in the formulation, excipients 
may alter drug bioavailability and possibly pharmaco- 
dynamic activity. 

Excipients may affect the drug dissolution rate by 
altering the medium in which the drug is dissolving or 
by reacting with the drug itself. Some common 
manufacturing problems that affect drug dissolution 
and bioavailability are listed in Table 7. For example, 

Table 7 Effect of excipients on the pharmacokinetic parameters of oral drug producta 

Excipients Example ka tmax AUC 

c Disintegrants Avicel, Explotab t 
Lubricants Talc, hydrogenated vegetable oil c 

Coating agent Hydroxypropylmethyl cellulose - - 

Enteric coat Cellulose acetate phthalate c 

Sustained-release agents Methylcellulose, ethylcellulose c 

Sustained-release agents (waxy agents) Castorwax, Carbowax c 

Sustained-release agents (gudviscous) Veegum, Keltrol c 

t 

t 
t 
t 
T 

"This may be concentration and drug dependent. 
1 = Increase, - = decrease, - = no effect. k ,  = absorption rate constant, t,,, = time for peak drug concentration in plasma, AUC = area under the plasma 
drug concentration time curve. 
(From Ref. 1.) 



96 Biopharmaceutics 

suspending agents increase the viscosity of the drug 
vehicle, but may decrease the drug dissolution rate from 
the suspension. An excessive quantity of magnesium 
stearate (a hydrophobic lubricant) in the formulation 
may retard drug dissolution and slow the rate of drug 
absorption. The total amount of drug absorbed may also 
be reduced. To prevent this problem, the lubricant level 
should be decreased or a different lubricant selected. 
Sometimes, increasing the amount of disintegrant may 
overcome the retarding effect of lubricants on 
dissolution. However, with some poorly soluble drugs 
an increase in disintegrant level has little or no effect 
on drug dissolution because the fine drug particles are 
not wetted. The general influence of some common 
excipients on drug bioavailability parameters for typical 
oral drug products is summarized in Table 7. 

Excipients may enhance or diminish the rate and 
extent of systemic drug absorption. Excipients that 
increase the aqueous solubility of the drug generally 
increase the rate of drug dissolution and absorption. For 
example, sodium bicarbonate in the formulation may 
change the pH of the medium surrounding the active 
drug substance. Aspirin, a weak acid, in an alkaline 
medium will form a water-soluble salt in which the drug 
rapidly dissolves. This process is known as dissolution in 
a reactive medium. The solid drug dissolves rapidly in 
the reactive solvent surrounding the solid particle. As the 
dissolved drug molecules diffuse outward into the bulk 
solvent, the drug may precipitate out of solution with a 
very fine particle size. The small particles have 
enormous collective surface area and disperse and 
redissolve readily for more rapid absorption on contact 
with the mucosal surface. 

Excipients may interact directly with the drug to form a 
water-soluble or water-insoluble complex. If tetracycline 
is formulated with calcium carbonate, an insoluble 
complex of calcium tetracycline is formed that has a 
slow rate of dissolution and poor absorption. 

Excipients may increase the retention time of the 
drug in the GI tract and therefore increase the amount 
of drug absorbed. Excipients may act as carriers to 
increase drug diffusion across the intestinal wall. The 
addition of surface-active agents may increase wetting 
as well as solubility of drugs. In contrast, many 
excipients may retard drug dissolution and thus reduce 
drug absorption. 

Shellac used as a tablet coating, upon aging, can 
slow the drug dissolution rate. Surfactants may affect 
drug dissolution in an unpredictable fashion. Low 
concentrations of surfactants lower the surface tension 
and increase the rate of drug dissolution, whereas higher 
concentrations of surfactants tend to form micelles with 

the drug and thus decrease the dissolution rate. High 
tablet compression without sufficient disintegrant may 
cause poor disintegration in vivo of a compressed 
tablet. 

A dissolution test in vitro measures the rate and extent of 
dissolution of the drug in an aqueous medium in the 
presence of one or more excipients contained in the drug 
product. A potential bioavailability problem may be 
uncovered by a suitable dissolution method. The optimum 
dissolution testing conditions differ with each drug 
formulation. Different agitation rates, different medium 
(including different pH), and different dissolution 
apparatus should be tried to distinguish which dissolution 
method is optimum for the drug product and discriminat- 
ing for drug formulation changes. The appropriate 
dissolution test condition for the drug product is then 
used to determine acceptable dissolution specifications. 

The size and shape of the dissolution vessel may 
affect the rate and extent of dissolution. For example, the 
vessel may range in size from several milliliters to 
several liters. The shape may be round-bottomed or flat, 
so that the tablet might lie in a different position in 
different experiments. The amount of agitation and the 
nature of the stirrer affect the dissolution rate. Stirring 
rates must be controlled, and specifications differ 
between drug products. Low stirring rates (SO- 100 rpm) 
are more discriminating of formulation factors affecting 
dissolution than higher stirring rates. The temperature of 
the dissolution medium must be controlled and variations 
in temperature must be avoided. Most dissolution tests 
are performed at 37°C. 

The nature of the dissolution medium, the solubility of 
the drug and the amount of drug in the dosage form will 
affect the dissolution test. The dissolution medium should 
not be saturated by the drug. Usually, a volume of medium 
larger than the amount of solvent needed to completely 
dissolve the drug is used in such tests. The usual volume of 
the medium is 500- 1000 ml. Drugs that are not very water 
soluble may require use of a very-large-capacity vessel 
(up to 2000 ml) to observe significant dissolution. Sink 
conditions is a term referring to an excess volume of 
medium that allows the solid drug to continuously 
dissolve. If the drug solution becomes saturated, no 
further net drug dissolution will take place. According to 
the USP, “the quantity of medium used should be not less 
than three times that required to form a saturated solution 
of the drug substance.” 
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Which medium is best is a matter of considerable 
controversy. The preferred dissolution medium in USP 
dissolution tests is deaerated water or if substantiated by 
the solubility characteristics of the drug or formulation, a 
buffered aqueous solution (typically pH 4-8) or dilute 
HCl may be used. The significance of dearation of the 
medium should be determined. Various investigators have 
used 0.1 N HCl, 0.01 N HCl, phosphate buffer, simulated 
gastric juice, water, and simulated intestinal juice, 
depending on the nature of the drug product and the 
location in the GI tract where the drug is expected to 
dissolve. No single apparatus and test can be used for all 
drug products. Each drug product must be tested 
individually with the dissolution test that best correlates 
to in vivo bioavailability. 

The dissolution test usually states that a certain 
percentage of the labeled amount of drug in the drug 
product must dissolve within a specified period of time. In 
practice, the absolute amount of drug in the drug product 
may vary from tablet to tablet. Therefore, a number of 
tablets from each lot are usually tested to get a 
representative dissolution rate for the product. The USP 
provides several official (compendia) methods for carrying 
out dissolution tests of tablets, capsules and other special 
products such as transdermal preparations. The selection 
of a particular method for a drug is usually specified in the 
monograph for a particular drug product. 

BIOAVAILABILITY 
Bl QEQU WALE NCE 

Bioavailability and bioequivalence may be determined 
directly using plasma drug concentration vs. time profiles, 
urinary drug excretion studies, measurements of an acute 
pharmacologic effect, clinical studies, or in vitro studies. 
Bioavailability studies are performed for both approved 
active drug ingredients or therapeutic moieties not yet 
approved for marketing by the FDA. New formulations of 
active drug ingredients or therapeutic moieties must be 
approved, prior to marketing, by the FDA. In approving a 
drug product for marketing, the FDA must ensure that the 
drug product is safe and effective for its labeled 
indications for use. To ensure that the drug product 
meets all applicable standards of identity, strength, quality, 
and purity, the FDA requires bioavailability/pharmacoki- 
netic studies and where necessary bioequivalence studies 
for all drug products. 

For unmarketed drugs which do not have full New 
Drug Application (NDA) approval by the FDA, in vivo 
bioavailability studies must be performed on the 

drug formulation proposed for marketing. Essential 
pharmacokinetic parameters of the active drug ingredient 
or therapeutic moiety is also characterized. Essential 
pharmacokinetic parameters include the rate and extent of 
systemic absorption, elimination half-life, and rates of 
excretion and metabolism should be established after 
single- and multiple-dose administration. Data from these 
in vivo bioavailability studies are important to establish 
recommended dosage regimens and to support drug 
labeling. 

In vivo bioavailability studies are performed also for 
new formulations of active drug ingredients or therapeutic 
moieties that have full NDA approval and are approved for 
marketing. The purpose of these studies is to determine the 
bioavailability and characterize the pharmacokinetics of 
the new formulation, new dosage form, or new salt or ester 
relative to a reference formulation. After the bioavail- 
ability and essential pharmacokinetic parameters of the 
active ingredient or therapeutic moiety are established, 
dosage regimens may be recommended in support of drug 
labeling. 

Bioequivalent drug products are pharmaceutical equiva- 
lents whose bioavailability (i.e., rate and extent of 
systemic drug absorption) does not show a significant 
difference when administered at the same molar dose of 
the therapeutic moiety under similar experimental 
conditions, either single or multiple dose. Some pharma- 
ceutical equivalents or may be equivalent in the extent of 
their absorption but not in their rate of absorption and yet 
may be considered bioequivalent because such differences 
in the rate of absorption are intentional and are reflected in 
the labeling, are not essential to the attainment of effective 
body drug concentrations on chronic use, or are considered 
medically insignificant for the particular drug product 
studied [21 CFR 320.l(e)]. 

A generic drug product is considered bioequivalent to 
the reference listed drug product (generally the currently 
marketed, brand-name product with a full (NDA) 
approved by the FDA) if both products are pharmaceu- 
tical equivalents and its rate and extent of systemic drug 
absorption (bioavailability) do not show a statistically 
significant difference when administered in the same 
dose of the active ingredient, in the same chemical form, 
in a similar dosage form, by the same route of 
administration, and under the same experimental 
conditions. 
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Pharmaceutical equivalents are drug products that 
contain the same therapeutically active drug ingredient(s), 
same salt, ester, or chemical form; are of the same dosage 
form; and are identical in strength and concentration and 
route of administration. Pharmaceutical equivalents may 
differ in characteristics such as shape. scoring configur- 
ation. release mechanisms, packaging, and excipients 
(including colors, flavoring, preservatives). 

Therapeutic equivalent drug products are pharmaceu- 
tical equivalents that can be expected to have the same 
clinical effect and safety profile when administered to 
patients under the same conditions specified in the 
labeling. Therapeutic equivalent drug products have the 
following criteria: 1) The products are safe and effective; 
2 )  The products are pharmaceutical equivalents contain- 
ing the same active drug ingredient in the same dosage 
form, given by the same route of administration, meet 
compendia or other applicable standards of strength, 
quality, purity, and identity and meet an acceptable in 
vitro standard; 3) The drug products are bioequivalent in 
that they do not present a known potential problem and 
are shown to meet an appropriate bioequivalence 
standard: 4) The drug products are adequately labeled; 
5) The drug products are manufactured in compliance 
with current good manufacturing practice (GMP) 
regulations. 

The generic drug product requires an abbreviated new 
drug application (ANDA) for approval by the FDA and 
may be marketed after patent expiration of the reference 
listed drug product. The generic drug product must be a 
therapeutic equivalent to the Reference drug product but 
may differ in certain characteristics including shape, 
scoring configuration, packaging, and excipients (includes 
colors, flavors, preservatives. expiration date, and minor 
aspects of labeling). 

Pharmaceutical alternatives are drug products that 
contain same therapeutic moiety but are different salts, 
esters or complexes (e.g., tetracycline hydrochloride 
versus tetracycline phosphate) or are different dosage 
forms (e.g., tablet versus capsule: immediate release 
dosage form versus controlled release dosage form) or 
strengths. 

In summary, clinical studies are useful in determin- 
ing the safety and efficacy of the drug product. 
Bioavailability studies are used to define the affect of 
changes in the physic0 chemical properties of the drug 
substance and the affect of the drug product (dosage 
form) on the pharmacokinetics of the drug; whereas, 
bioequivalence studies are used to compare the 
bioavailability of the same drug (same salt or ester) 
from various drug products. If the drug products are 
bioequivalent and therapeutically equivalent, then the 

clinical efficacy and safety profile of these drug 
products are assumed to be similar and may be 
substituted for each other. 

MEASURE OF 

The best measure of a drug product’s performance is to 
give the drug product to human volunteers or patients and 
then determine the in vivo bioavailability of the drug using 
a pharmacokinetic or clinical study. For some well 
characterized drug products and for certain drug products 
where bioavailability is self-evident (e.g., sterile solutions 
for injection), in vivo bioavailability studies may be 
unnecessary. In these cases, the performance of the drug 
product in vitro is used as a surrogate to predict the in vivo 
drug bioavailability. Because these products have 
predictable in vivo performance as judged by the in vitro 
characterization of the drug and drug product, the FDA 
may waive the requirement for performing an in vivo 
bioavailability study (Table 8). 

Drug Products for w ich Bioavai labi I ity 

Drug bioavailability from a true solution is generally 
considered self-evident. Thus, sterile solutions, lyophi- 
lized powders for reconstitution, opthalmic solutions do 
not need bioequivalence studies but still must be 
manufactured according to current GMPs. However, 
highly viscous solutions may have bioavailability 
problems due to slow diffusion of the active drug. 

In Vitro-in Vivo orrelation ( I V I V ~ )  

In vitro bioavailability data may be used to predict the 
performance of a dosage provided that the dissolution 
method selected is appropriate for the solid oral dosage 
form and prior information has been collected showing 
that the dissolution method will result in optimum drug 
absorption from the drug product. In general, IVIVC is 
best for well absorbed drugs for which the dissolution 
rate is the rate-limiting step. Some drugs are poorly 
absorbed and dissolution is not predictive of absorption 
(1). The objectives of IVIVC are to use rate of 
dissolution as a discriminating (i.e., sensitive to changes 
in formulation or manufacturing process), as an aid in 
setting dissolution specifications. When properly 
applied, IVIVC may be used to facilitate the evaluation 
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Table 8 Examples of drug products for which in vivo bioavailability studies may be waived 

Condition Example Comment 

Drug products for which Drug solution (e.g., parented 
ophthalmic, oral solutions) bioavailability is self-evident 

In vivo-in vitro correlation Modified release drug products 
(IVIVC) 

Biopharmaceutic classification Immediate release solid oral 
(BCS) system drug products 

Biowaiver Drug product containing a 
lower dose strength 

Drug bioavailability from a true solution is 
considered self-evident. However, highly viscous 
solutions may have bioavailability problems. 

The dissolution of the drug from the drug product 
in vitro must be highly correlated to the in vivo 
bioavailability of the drug. 

Drug must be a highly soluble and highly 
permeable substance that is in a rapidly 
dissolving dosage form. 

Drug product is in the same dosage form, but 
lower strength and is proportionally similar in 
its active and inactive ingredients. 

of drug products with manufacturing changes including 
minor changes in formulation, equipment, process, 
manufacturing site, and batch size. (see section on 
SUPAC) (2, 3, 10). 

Three levels of IVIVC are generally recognized by 
the FDA (10). Level A correlation is usually estimated 
by deconvolution followed by comparison of the 
fraction of drug absorbed to the fraction of drug 
dissolved. A correlation of this type is the highest level 
of correlation and best predictor of bioavailability from 
the dosage form. A Level A correlation is generally 
linear and represents a point-to-point relationship 
between in vitro dissolution rate and the in vivo input 
rate. The Level A correlation should predict the entire in 
vivo time course from the in vitro dissolution data. 
Level B correlation utilizes the principles of statistical 
moment analysis, Various dissolution IVIVC methods 
were discussed by Shargel and Yu in 1985, 1993, 1999 
(1). The mean in vitro dissolution time is compared to 
either the mean residence time or the mean in vivo 
dissolution time. Level B correlation, like Level A 
correlation, uses all of the in vitro and in vivo data but 
is not considered to be a point-to-point correlation and 
does not uniquely reflect the actual in vivo plasma level 
curve, since several different in vivo plasma level-time 
curves will produce similar residence times. A Level C 
correlation is the weakest IVIVC and establishes a 
single point relationship between a dissolution parameter 
(e.g., time for 50% of drug to dissolve, or percent drug 
dissolved in two hours, etc.) and a pharmacokinetic 
parameter (e.g., AUC, Cmax, Tmax). Level C 
correlation does not reflect the complete shape of the 
plasma drug concentration-time curve of dissolution 
profile. 

B I O P H A ~ M A C ~ ~ T I C S  C L A ~ ~ ~ F I C A ~ I O N  
SYSTEM (BCS) 

The FDA may waive the requirement for performing an in 
vivo bioavailability or bioequivalence study for certain 
immediate release solid oral drug products that meets very 
specific criteria, namely, the permeability, solubility, and 
dissolution of the drug. These characteristics include the in 
vitro dissolution of the drug product in various media, drug 
permeability information, and assuming ideal behavior of 
the drug product, drug dissolution and absorption in the GI 
tract. For regulatory purpose, drugs are classified 
according to BCS in accordance the solubility, per- 
meability and dissolution characteristics of the drug (FDA 
Draft Guidance for Industry, January, 1999, see FDA 
website for guidance) (1 1). Based on drug solubility and 
permeability, Amidon et al. (10, 12) recommended the 
following BCS in 1995 (Table 9). 

This classification can be used as a basis for setting in 
vitro dissolution specifications and can also provide a basis 
for predicting the likelihood of achieving a successful in 
IVIVC. The solubility of a drug is determined by 
dissolving the highest unit dose of the drug in 250 ml of 
buffer adjusted between pH 1.0 and 8.0. A drug substance 
is considered highly soluble when the dose/solubility 
volume of solution are less than or equal to 250 ml. High- 
permeability drugs are generally those with an extent of 
absorption that is greater than 90%. 

An objective of the BCS approach is to determine the 
equilibrium solubility of a drug under approximate 
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Table 9 Biopharmaceutics classification system (BCS) 

Condition Comments 

Solubility 

Dissolution 

A drug substance is considered highly soluble when the highest dose strength is soluble in 250 ml or less of water over 
a pH range of 1-8. 

An immediate release (IR) drug product is considered rapidly dissolving when not less than 85% of the label amount 
of the drug substance dissolves within 30 min using the USP apparatus I at 100 rpm (or apparatus I1 at 50 rpm) in a 
volume of 900 ml or less.' 

Permeability A drug substance is considered highly permeable when the extent of absorption in humans is to be >90% of an 
administered dose based on mass balance determination. 

"Media include: acidic media (e.g., 0.1 N HCI) or simulated gastric fluid, USP without enzymes, pH 4.5 buffer and pH 6.8 buffer of simulated intestinal 
fluid, USP without enzymes (From FDA Draft Guidance, Jan, 1999.) 

physiological conditions. For this purpose, determination 
of pH-solubility profiles over a pH range of 1-8 is 
suggested. Preferably eight or more pH conditions should 
be evaluated. Buffers that react with the drug should not be 
used. An acid 0s base titration method can also be used for 
determining drug solubility. The solubility class is 
determined by calculating what volume of an aqueous 
media is sufficient to dissolve the highest anticipated dose 
strength. A drug substance is considered highly soluble 
when the highest dose strength is soluble in 250 ml or less 
of aqueous media over the pH range of 1-8. The volume 
estimate of 250 ml is derived from typical bioequivalence 
study protocols that prescribe administration of a drug 
product to fasting human volunteers with a glass (8 ounces) 
of water. 

Solution stability of a test drug in selected buffers (or 
pH conditions) should be documented using a validated 
stability-indicating assay. Data collected on both pH- 
solubility and pH-stability should be submitted in the 
biowaiver application along with information on the 
ionization characteristics, such as pKa(s), of a drug. 

Table 10 Postapproval change levels 

ermeability Glass 

Studies of the extent of absorption in humans, or 
intestinal permeability methods, can be used to 
determine the permeability class membership of a 
drug. To be classified as highly permeable, a test drug 
should have an extent of absorption >90% in humans. 
Supportive information on permeability characteristics 
of the drug substance should also be derived from its 
physical-chemical properties (e.g., octano1:water par- 
tition coefficient). 

Some methods to determine the permeability of a drug 
from the GI tract include 1) in vivo intestinal perfusion 
studies in humans, 2 )  in vivo or in situ intestinal perfusion 
studies in animals, 3) in vitro permeation experiments 
using excised human or animal intestinal tissues, and 4) in 
vitro permeation experiments acsoss a monolayer of 
cultured human intestinal cells. When using these 
methods, the experimental permeability data should 
correlate with the known extent-of-absorption data in 
humans. 

Change level Example Comment 

Level 1 Deletion or partial deletion of Level 1 changes are those that are unlikely to have any detectable 
an ingredient to affect the color 
or flavor of the drug product 

Quantitative change in excipients 
greater that allowed in a Level 1 change. 

Qualitative change in excipients 

impact on formulation quality and performance. 

Level 2 Level 2 changes are those that could have a significant impact on 
formulation quality and performance 

Level 3 changes are those that are likely to have a significant impact 
on formulation quality and performance. A Level 3 change may 
require in vivo bioequivalence testing. 

Level 3 
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the FDA developed (2, 3, 5 ,  3, 10, 3, 12-17) a series of issolutio 

The dissolution class is based on the in vitro dissolution 
rate of an immediate release drug product under specified 
test conditions and is intenended to indicate rapid in vivo 
dissolution in relation to the average rate of gastric 
emptying in humans under fasting conditions. An 
immediate release drug product is considered rapidly 
dissolving when not less than 85% of the label amount of 
drug substance dissolves within 30 min using the USP 
apparatus I at 100 rpm or apparatus 11 at 50 rpm in a 
voluume of 900 ml or less in each of the following 
media 1) acidic media such as 0.1 N HC1 or Simulated 
Gastric Fluid USP without enzymes; 2) a pH 4.5 buffer; 
and 3) a pH 6.8 buffer or Simulated Intestinal Fluid USP 
without enzymes. 

guidances for the industry that discuss scale-up and 
postapproval changes, generally termed, SUPAC guid- 
ances (11). The FDA SUPAC guidances are for 
manufacturers of approved drug products who want to 
change 1) a component and composition of the drug 
product; 2) the batch size; 3) the manufacturing site; 4) the 
manufacturing process or equipment; and/or 5 )  packaging. 
These guidances describe various levels of postapproval 
changes according to whether the change is likely to 
impact on the quality and performance of the drug product. 
The level of change as classified by the FDA as to the 
likelihood that a change in the drug product might affect 
the quality of the product (Table 10). 

FER s 

In addition to routine quality control tests, comparative 
dissolution tests have been used to waive bioequivalence 
requirements (biowaivers) for lower strengths of a dosage 
form. The drug products containing the lower dose 
strengths should be compositionally proportional or 
qualitatively the same as the higher dose strengths and 
have the same release mechanism. For biowaivers, a 
dissolution profile should be generated and evaluated 
using one of the methods described under Section V in this 
guidance, “Dissolution Profile Comparisons.” Biowaivers 
are generally provided for multiple strengths after 
approval of a bioequivalence study performed on one 
strength, using the following criteria: For multiple 
strengths of IR products with linear kinetics, the 
bioequivalence study may be performed at the highest 
strength and waivers of in vivo studies may be granted on 
lower strengths, based on an adequate dissolution test, 
provided the lower strengths are proportionately similar in 
composition [21 CFR 320.22(d)(2)]. Similar may also be 
interpreted to mean that the different strengths of the 
products are within the scope of changes permitted under 
the category “Components and Composition,” discussed in 
the SUPAC-IR guidance. 

s L 

After a drug product is approved for marketing by the 
FDA, the manufacturer may want to make a manufactur- 
ing change. The pharmaceutical industry, academia and 
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PROFESSIONAL OKGANIZATIONS 

University of Mississippi, Univer.5ity, Mississippi, U.S.A. 

Council on Credentialing in Pharmacy, Washington, D.C., U.S.A. 

INT N 

The Board of Pharmaceutical Specialties (BPS) was 
established in 1976 under the auspices of the American 
Pharmaceutical Association (APhA). The overriding 
concern of BPS is to ensure that the public receives the 
highest possible quality pharmacy services, contributing 
toward outcomes that improve a patient’s quality of life. 
The BPS has four primary responsibilities: 

* 
* 
0 

To recognize specialties in pharmacy practice. 
To set standards for certification and recertification. 
To objectively evaluate individuals seeking certifica- 
tion and recertification. 
To serve as a source of information and coordinating 
agency for pharmacy specialties. 

* 

The BPS is located at 2215 Con\titution Avenue, NW, 
Washington, D.C. 20037-2985, phone: (202) 429-7591 ; 
fax: (202) 429-6304; www.bpsweb.org. 

O V E ~ V I  

Certification is a voluntary process by which a practitio- 
ner’s education, experience, knowledge, and skills are 
confirmed by one’s profession as meeting or surpassing a 
standard beyond that required for licensure. The standards 
and processes for certification (unlike those for licensure) 
arc established by a professional, nongovernmental agen- 
cy. RPS certification is at the specialty level and signifies 
that an individual has met a national professional standard 
and dcmonstrated mastery of a body of knowledge, skills, 
and abilities in an advanced levcl in a specialized area 
of practice. 

Today, BPS functions as an agency of APhA with its 
own governing Board structure. The board is composed 

of six pharmacist members, two health care practitioners 
outside of pharmacy, and one public member. The chair 
of each Specialty Council and the BPS Executivc Di- 
rector serve as nonvoting members of the Board. The 
Executive Director of BPS is Richard J. Bertin, Ph.D., 
R.Ph. and the current Chair of BPS is Rogcr W. 
Anderson, R.Ph., DrPH, who is Director of Pharmacy 
at M.D. Anderson Cancer Center. 

To date, five specialties have been recognized by 
BPS: 1) nuclear pharmacy; 2) nutrition support phar- 
macy; 3) oncology pharmacy; 4) pharmacotherapy; and 
5) psychiatric pharmacy. As of August, 2002, 34 14 phar- 
macists are certified as specialists in one or morc of these 
specialties. Added Qualification is a process for pro- 
viding recognition of pharmacists with further training 
and experience in areas of concentration within an 
existing specialty. 

MISSION AND OBJECTIVE 

The mission of BPS was refined in 1997 and is reviewed 
by the Board semiannually. The mission is to improve 
public health through recognition and promotion of 
specialized training, knowledge, and skills in pharmacy 
and certification of pharmacist specialists. The organiza- 
tion achieves its mission through accomplishment of six 
strategic objectives including 1) providing leadership for 
the profession of pharmacy in the discussion, evolution, 
direction, and recognition of specialties in pharmacy; 2) 
establishing the standards for identification and recog- 
nition of specialties in consultation with the profession; 3) 
establishing standards of training, knowledge, and skills 
as the basis for ccrtification of individuals; 4) developing 
and administering objective and valid means to evaluatc 
the knowledge and skills of pharmacist specialists; 5) 
evaluating areas of specialization for their value and 
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viability; and 6) communicating the value of specializa- 
tion and specialty certification in pharmacy. 

BPS has recognized five spccialty practice areas. They arc 
I )  nuclear pharmacy (1978); 2) nutrition support phar- 
macy ( 1  988); 3) pharmacothcrapy (1988); 4) psychiatric 
pharmacy (1992); and 5) oncology pharmacy ( 1  996). 

Nuclear pharmacy seeks to improve and promotc pub- 
lic hcalth through the safe and effectivc L I S ~  of radioactive 
drugs for diagnosis and therapy. A nuclear pharmacist, as 
a member of the nuclear medicine team, specializes in 
procurcmcnt, compounding, quality assurancc, dispens- 
ing, distribution, and developmcnt of radiopharmaceuti- 
cals. In addition, thc nuclear pharmacist monitors paticnt 
outcomes and providcs information and consultation rc- 
garding hcalth and safety issues. 

Nutrition support pharmacy addrcsscs the care of pa- 
tients receiving specialized parenteral or enteral nutrition. 
The nutrition support pharmacist is responsible for pro- 
moting restoration and maintenance of optimal nutritional 
status and designing and modifying treatment in accord- 
ance with paticnt needs. These specialists havc rcspon- 
sibility for direct patient care and often function as mem- 
bers of niultidisciplinary nutrition support teams. 

Pharmacotherapy is thc specialty responsible for en- 
suring the safe, appropriate, and economical usc of drugs 
in paticnt carc. The pharinacotherapy specialist has 
responsibility for dircct patient care and often functions 
as a member of a multidisciplinary treatment team. Thcsc 
spccialists may conduct clinical research and arc frcqucnt- 
ly primary sources of drug information for other health 
care professional s. 

Psychiatric pharmacy addresses the pharmaceutical 
care of paticnts with psychiatric disorders. As a mcmbcr 
oP a multidisciplinary treatment tcam, thc psychiatric 
pharmacist specialist is often responsible for optimizing 
drug treatment and paticnt care by conducting patient 
asscssmcnts; rccommending appropriate treatment plans; 
monitoring patient response; and preventing, identifying, 
and correcting drug-relatcd problems. 

Oncology pharmacy addrcsscs the pharmaceutical care 
of patients with canccr. The oncology pharmacist spe- 
cialist promotes optimal care of patients with various ma- 
lignant diseases and their complications. These specialists 
are closely involvcd in recognition, management, and 
prevention of uniquc morbidities associated with cancer 
and canccr trcatmcnt; recognition of the balance bctwccn 
improved survival and quality of lifc as primary outcome 
indicators; and provision of safeguards against drug mis- 

adventure\ in a treatment area where novel and expcri- 
mental drug therapies arc lrcquently employed. 

Added Qualifications is the mechanism used by BPS to 
recognize further differentiation within a specialty which 
thc Board has already recognized. This distinction may be 
granted to a BPS-certified specialist on the basis of a 
structured portfolio rcvicw process, administered by the 
Specialty Council responsiblc for the specialty. Thc first 
petition for Added Qualifications was in  Infectious 
Diseases and was approved by the Pharmacotherapy 
Spcciaity Council and BPS in 1999. The first candidates 
were conferred the “Added Qualifications in Infectious 
Diseases” crcdcntial in 2000. A petition for Added 
Qualifications in Cardiology was approved in 2000, and 
the first candidates were conferred the .Added Qualifica- 
tions in Cardiology Pharmacotherapy credcntial in 200 1. 

When a group of interested pharmacists wishes to have a 
ncw spccialty considered for recognition by the BPS, they 
submit a petition to the Board. The petition is evaluated 
against seven criteria: 1) need of the profession and the 
public for specifically traincd practitioncrs in thc spccialty 
practice area to fulfill the responsibilities of the profession 
in improving the health and welfare of the public; 2) clear, 
significant demand for thc spccialty by the public and 
health carc system; 3) presence of a reasonable number of 
pharmacist specialists practicing in and devoting signifi- 
cant time in the specialty area; 4) spccialicd knowledge 
of pharmaceutical sciences required by thosc practicing in 
the specialty arca; 5) spccializcd functions provided by 
pharmacists in the specialty practice area that require 
education and training beyond thc basic level attained by 
licensed pharmacists; 6) education and training in the 
specialty arca provided by pharmacy colleges and other 
organizations; and 7) transmission of knowledge in the 
specialty practice area occurring through books, journals, 
symposia, professional meetings, and othcr media. 

After a new specialty is recognized by BPS, a Spe- 
cialty Council of contcnt cxpcrts is appointed to work 
with the RPS and a professional testing firm to develop a 
psychometrically sound and legally defensible certifica- 
tion process. Thc Spccialty Council is composed of six 
pharmacists practicing in the specialty area and three 
othcr pharmacists. Certification examinations consisting 
of 200 multiple choice questions are administered an- 
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nually at designated sites throughout the United States 
and in other countries. Each BPS-certified specialist must 
recertify every scven years. Approved professional de- 
vclopment programs are availablc as an alternative to 
sitting for a 100-item recertification cxamination in nuc- 
lear pharmacy and pharmacotherapy. BPS continually 
evaluates and updates its certification and recertification 
processes. Approximately every five years, a new role 
delincation study is conducted for each specialty, and 
cxainination specifications are modified accordingly. 

Spccialty certification in pharmacy olfers numerous po- 
tential benefits of significant value to patients, other health 
professionals, employers. health care systems, and the 
public. Specialty certilication denotes that specialists are 
highly trained and skilled and havc demonstrated the 
ability to identify, resolve, and prevent drug therapy prob- 
lems. They havc taken the initiative to seek additional 
education and expcricnce in a spccialized pharmacy field 
and exhibit a high lcvcl of comtnitmcnt to patients and thc 
profession. Certified pharmacist specialists function as 
valued members of treatment tcams, optimizing and in- 
dividualizing drug therapy. Employers can feel assurcd 
that the knowledge and skills of certified pharmacist spe- 
cialists have been testcd through a rigorous, objectivc, and 
peer-determined process. 

Ccrtification also provides a personal reward for phar- 
macist specialists. Specialty certification communicates 
to others that thc specialist’s educational and practice 
accomplishments differentiate the specialist from col- 
leagues. Many specialists feel that thcy have a competi- 
tive edge in applying for positions, and some have re- 
ceived reimburscment from third-party payers, because 
their skills and knowledge have been validated through 

certification. Sornc pharmacist specialists have also re- 
ported increased salaries or one-time bonuses upon at- 
taining BPS certification. 

BPS certification has been formally recognized by the 
American Association of Colleges of Pharmacy, the Ame- 
rican College of Clinical Pharmacy, the American Phar- 
maceutical Association, the American Socicty for Pa- 
rcntcral and Entcral Nutrition, the American Society of 
Health-System Pharmacists, the Ordre des Pharinaciens du 
Quebec, the Society of Infcctious Discases Pharmacists, 
and the Society of Hospital Pharmacists of Australia. 

BPS-certificd pharmacist specialists are recognized for 
thcir advanced lcvcl of knowledge, skills, and achievc- 
ment by many government agencies and health care 
organizations. The following are examples of specific 
benefits that may bc realized by BPS-certified pharmacist 
specialists: 

U.S. Nuclear Rcgulatory Commission: specialists may 
be licensed as Radiation Safety Officers and/or 
recognized as Authorized Users. 
U.S. Department of Defense: specialists may receive 
bonus pay. 
U.S. Department of Veterans Affairs: specialists may 
serve at higher pay steps. 
U.S. Public Health Scrvicc: specialists may receive 
bonus pay. 
Ncw Mexico State Board of Pharmacy: specialists may 
apply for specified prescribing privileges. 
At least seven Colleges of Pharmacy may exempt 
BPS-certified specialists from some didactic courses in 
postbaccalaureate or nontraditional Pharm.D. pro- 
grams. Other Colleges award advanced placement on 
an individual case basis and may recognize BPS 
certification in this process. 

Many other national, regional, or local employers of 
RPS-certified pharmacists also recognize BPS ccrtifica- 
lion in thcir hiring, salary, or privileging policies. 



PHARMACY PRACTICE ISSUES 

anita la 
Hcnry Ford Health Syslem, Iletroit, Michigan, U.S.A. 

The utilization of a bone marrow transplantation to treat 
hematologic malignancies, solid tumors, genetic disor- 
ders, metabolic diseases, immune deficicncy disorders, 
and bonc marrow failures has grown tremendously since 
the first successful transplant in 1968. l f  these diseases 
are not treated aggrcssively, they can be fatal. The sc- 
riousncss of thcsc diseases is retlected in the intense care 
providcd to the patient during and after a bonc marrow 
transplant. Whether the patient receives an autologous, 
syngeneic, or allogcneic bone marrow transplant, thc 
patient needs to be followed very closely for the first 
several weeks to several ycars (depending on the type 
of bone marrow transplant and type of post-transplant 
complications) by the bone marrow transplant team. 
After an allogcncic bone marrow transplant, the patient 
needs to be seen in clinic 1 to 3 days per week for physical 
examinations, blood work, special microbiology testing, 
and medication adjustments. Once a bone marrow trans- 
plant patient is deemed to be stable, their outpatient visits 
will slowly decrease. 

The medications used during a bone marrow transplant 
and post- bone marrow transplant carry extensive toxicity 
profiles and have numerous drug-drug/drug-food inter- 
actions, and the majority of medications arc expensive. 
These characteristics in themselves justify the necessity 
of a pharmacist to bc a key member of the bone marrow 
transplant team. 

Thc majority o f  bone marrow transplant centers (espc- 
cially thosc pcrforming allogeneic bone marrow trans- 
plants) in the United Statcs have a pharmacist on the 
team. Currently, there arc approximately 450 bone mar- 
row transplant centers registered in 48 different countries 
with thc National Marrow Donor Program."' In most 
cases, thc pharmacist is employed by the Department of 
Pharmacy with partial or completc financial support from 
the Department of Medicine. With thc stringent criteria 

developed for medical reimbursement by third-party 
payers (i .e., health maintenance organizations, preferred 
provider organizations, and mcdicaid/medicare), both the 
Departments of Pharmacy and Medicine have a strong 
interest in driving cost down. Since 11-37% of a bone 
marrow transplant cost is attributed to pharmaceuticals, 
the pharmacist plays a critical rolc in lowering the cost of 
a bone marrow transplant via close medication monitor- 
ing.12' Similar to other clinical pharmacists, the bone 
marrow transplant pharmacist needs to monitor all drugs 
given to the patient Ior appropriate usage. However, the 
majority of medications used by a bone marrow transplant 
patient carry high levels of toxicities, narrow therapeutic 
windows, and life-threatening results if mcdication doses 
are forgotten or increased or decreased by thc patient, 
thereby elevating the intensity of drug monitoring. 

The bone marrow transplant team members primarily 
consists of a specially trained hematologist/oncologist, 
pharmacist, nurse practitioner/physician assistant, social 
worker, * dietitian and/or total parenteral nutrition (TPN) 
personnel, and ? hematology/oncology medical fellow(s). 
The team members rely heavily on each other to ensure 
that appropriate, safe, and cost-effective care is given to 
each patient. The pharmacist-nurse practitioncdphysi- 

stant relationship assists in combining physical 
assessment findings with drug outcomes. The pharma- 
cist-social worker relationship is necessary for discharge 
planning to ensure medication affordability and appro- 
priate home medication administration. The pharmacist- 
dietitian/TPN personnel rclationship helps decrease 
drug-food interactions with mealtime plan changes 
and/or meal content changes and decrease cost by mini- 
mizing intravenous hyperalimentation usage. In some 
institutions, the pharmacist plays a lead role in dietary 
care, thereby negating the need for an additional dietary 
personnel. The pharmacist~hematology/oncoIogy fel- 
low relationship is primarily a teaching role for both 
parties. Finally, a sound pharmacist-physician relation- 
ship needs to be developed for the physicians to entrust 
patient care to a pharmacist. Once this bond has been 
established, a pharmacist's knowledge can be used for 
clinical advice on patient care, investigating innovative 
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options for patient care, and developing research proto- 
cols to advance patient care. Therefore, in addition to a 
solid knowledge base in hematology-oncology, immuno- 
logy, infectious diseases, fluid/electrolyte balance, and 
pain management, it is imperative for a bone marrow 
transplant pharmacist to possess excellent communication 
and people skills. 

Because the patient’s immune system is compromised 
for several months to several years secondary to the slow 
process of complete bone marrow recovery and/or long- 
term usage of immunosuppresives, the patient is vul- 
nerable to numerous life-threatening infectious disease 
processes. In addition, the allogeneic bone marrow trans- 
plant patient always carries a certain risk (highest per- 

Table 1 Pharmacist’s responsibilities 

Unstable patient Stable patient 

Adjust medication regimen(s) based on drug levels to 
enhance efficacy and/or prevent toxicity.b 
Monitor diug-drug and drug-food interactions to 
prevent toxicity.“ 
Educate the bone marrow transplant team about each 
medication’s effect on the bone marrow.d 

Adjust medication regimen(s) based on drug levels to 
enhance efficacy and/or prevent toxicity.a.b 
Monitor drug-drug and drug-food interactions to 
prevent toxicity.”’“ 
Educate the bone marrow transplant team about each 
medication’s effect on the bone marrow.asd 

Offer advice on antibiotic choice(s) based on microbiology 
results, patient’s immunologic state (i.e., neutropenic, 
type of underlying cancer), patient’s infectious disease history 
(i.e., past infection(s), serology results), institution’s 
microorganism-drug susceptibility record, and institution’s 
microorganism resistance pattern. 
Adjust fluids and electrolytes based on daily laboratory values 
and medication changes.e 
Pain management. Acute pain secondary to mucositis needs 
persistent close monitoring and abrupt drug adjustments to 
attain near complete pain control within 4-6 hours. 

Monitor patients for acute toxicities secondary to conditioning 
regimen 2 immunosuppressive agents. In addition, offer advice on 
preventive therapies for toxicities and treatment options for toxicities. 

Educate patient upon discharge on the importance of each 
medication by clearly writing the brand name and generic name 
of each medication, explaining the purpose of each medication, 
the time(s) of day each medication should be self-administered, the 
consequences of missing or doubling doses, and a contact name 
(preferably the pharmacist) and phone number for use if further 
questions arise at home. 
Conduct clinical research. Pharmacist-initiated research projects 
arise frequently from day-to-day unresolvable issues. Pharmaceutical 
industry-sponsored research projects are also available.f 

Pain management. Chronic pain secondary to chronic 
GVHD needs close monitoring and drug adjustments to 
attain near complete pain control within 24-48 hours. 

Monitor patients for chronic toxicities secondary to 
conditioning regimen *immunosuppressive agents. In 
addition, offer advice on preventive therapies for 
toxicities and treatment options for toxicities. 
Assure medication compliance by reviewing medication 
calendar. Once the patients are stable, they are more apt 
to develop their own regimens. These regimens may allow 
medications to be dosed too close together or too close to 
meal times, skip certain medications deemed unnecessary 
by the patient, and/or add certain medications (i.e., natural 
herbs, vitamins). 
Conduct outcome-based research. Because a pharmacist 
closely monitors the bone marrow transplant patients 
for a prolonged period of time, there is an abundance of 
data available for outcome-based research. 

aExamples include, cyclosporine, tacrolimus, aminoglycosides, vancomycin. 
bThese tasks are performed at a lower intensity level than their counterparts. 
‘Examples include, choice of antihypertensive agent to be used while on cyclosporine or tacrolimus, timing medication ingestion around meal times. 
dAfter identifying medications that are detrimental to the bone marrow, offer options for treatment that have no effect or minimal effect on the bone 
marrow. 
eThe pharmacist has the key role in preventing fluid and electrolyte abnormalities from occurring secondary to medications and aggressively correcting 
all fluid and electrolyte abnormalities. 
‘Pharmacists need to be aggressive in indentifying projects and seek funding for the  project^.'^' Pharmacists should strive to be the primary investigator or 
coinvestigator on the projects. 
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centage if the donated bone marrow is from an un- 
related individual without a 6/6 Human Lymphocyte 
Antigen match) for developing acute and/or chronic 
graft-versus-host disease (GVHD). If the patient devel- 
ops GVHD, the immune system is even further com- 
promised by not only the intense immunosuppressive 
agents needed for treatment, but also by the GVHD 
itself. Thus, an allogeneic bone marrow transplant pa- 
tient may have numerous hospital readmissions for 
treatment of infectious disease processes, aggressive 
treatment, and close monitoring of moderate-to-severe 
GVHD or bone marrow failure (i.e., tumor relapse, bone 
marrow engraftment lost). The majority of patients are 
at highest risk for readmission during the first 100 days 
post-transplant. Bone marrow transplant recipients of 
mismatched or unrelated donors require more intense 
bone marrow immunosuppression for a longer period of 
time than their counterparts who receive matched or 
related bone marrow, thereby increasing their risk for 
hospital readmissions for a period greater than 100 days. 
Because the patient’s medical needs can change dras- 
tically from day to day, the pharmacist needs to stay 
abreast of all new medication regimens required for 
patient care. It is imperative that the pharmacist has a 
good working relationship with the patient and patient’s 
caregivers to ensure appropriate adherence to the evolv- 
ing medication regimen. 

Recently, there has been a surge of bone marrow 
transplant centers shifting inpatient care to the outpatient 
setting early in transplant (post bone marrow/peripheral 
blood stem cell infusion). The incentive for this trend has 
been to decrease the cost of bone marrow transplant and 
improve the patient’s quality of life. Stringent, institution- 
specific criteria have been developed for patients to be 
outpatient bone marrow transplant candidates. The pri- 
mary basis behind the criteria rely on the patient and a 
dedicated caregiver to be attentive to all their medical 
needs, including comprehension of appropriate medica- 
tion administration guidelines. The patients are respons- 
ible for self-administration of scheduled and as needed 
oral, subcutaneous, and intravenous medications. By 
placing this level of responsibility on the patient and 
caregiver, the patient can be overcome with anxiety. A 
pharmacist plays a dominant role in alleviating any con- 
fusion or misunderstanding on medication self-adminis- 
tration. The bone marrow transplant pharmacist will 
need to thoroughly educate both the patient and caregiver 
on all the medications daily. Although the patient maybe 
medically stable in the outpatient setting, the initial 
amount of time the pharmacist needs to spend with the 
patient is equivalent to a complicated hospitalized bone 
marrow transplant patient. 

There is a definite need for both an inpatient and 
outpatient bone marrow transplant pharmacist. Due to the 
patient’s initial prolonged inpatient stay and high prob- 
ability of multiple readmissions during the first several 
months post-bone marrow transplant, the distinction be- 
tween an inpatient and outpatient bone marrow transplant 
pharmacist role becomes unclear. To help maintain con- 
tinuity of care, usually one pharmacist (labeled as the 
inpatient pharmacist) will manage a patient’s pharmaceut- 
ical needs both during the initial hospitalization and 
during the first several months of outpatient care. Once a 
patient’s ambulatory visits decrease to at least once every 
2 weeks, the outpatient pharmacist will attend to the 
patient’s medication needs. If the institution predomi- 
nantly performs autologous bone marrow transplants or if 
the number of bone marrow transplants (autologous 
combined with allogeneic) performed is low, then one 
pharmacist is sufficient to play both the inpatient and 
outpatient role. 

The type and level of care provided by the pharmacist 
depends on the stability of the patient’s health (Table 1). 
Generally, the patient is most unstable during the 
transplant and for the first several months post-transplant. 

The type of work a bone marrow transplant pharmacist 
performs on a daily basis depends on the goal of the 
employer. A pharmacist can be predominantly research 
based or clinically based. 

Most of the bone marrow transplant pharmacist positions 
with research emphasis are tenure-tracked or tenured with 
a teaching hospital. These pharmacists have minimal to 
no direct patient care duties assigned to them. Pharmacists 
are responsible for the following: 

1. Developing research protocols 
2.  Applying for grants to fund the protocols 
3. Screening and enrolling patients into study (when 

applicable) 
4. Developing/running various assays 
5 .  Publishing research results 
6. Didactic, experiential university-based teaching 

The majority of pharmacists will participate in 
pharmacy doctoral or postdoctoral programs or develop 
bone marrow transplant fellowships to attain reliable, 
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hardworking assistance in the laboratory. In turn, the 
students/fellows will be closely mentored by the pharma- 
cist. This symbiotic relationship will allow both parties 
to augment research productivity, increase the number 
of publications, and attain larger funding sources. 

Most of the bone marrow transplant pharmacist po- 
sitions with clinical emphasis are nontenure-tracked. 
The pharmacist‘s primary job responsibilities revolve 
around direct patient care. Pharmacists are responsible 
for the following: 

1. 

2. 

3. 

4. 

5 .  

Reviewing patient’s laboratory bloodwork, mi- 
crobiology results, and medication profiles on a 
daily basis 
Attending and actively participating in patient me- 
dical rounds and patient clinic visits 
Reviewing medications used in bone marrow trans- 
plant patients for inpatient and outpatient formu- 
lary usage 
Helping to standardize care by developing proto- 
cols and procedures for bone marrow transplant 
medication utilization 
Publishing material related to bone marrow trans- 
plant patient care 

Although a clinical pharmacist’s emphasis is on direct 
patient care, many of the pharmacists do perform clinical 
research, seek for grants or awards to fund their research 
projects, publish research results, participate in univer- 
sity-based teaching (didactic k experiential), and assist in 
mentoring pharmacy residents specializing in hematol- 
ogy-oncology. A clinical pharmacist is expected to re- 
main abreast of the bone marrow transplant literature, 
especially in the following areas: GVHD, veno-occlusive 
disease, infectious disease processes, and chemotherapy- 
radiation-related toxicities. In addition to the pharma- 
cist’s clinical knowledge, the bone marrow transplant 
team heavily relies on the pharmacist for their knowledge 
of the practical aspects of pharmacy (i.e., compatibility 
issues, ability to compound products, maximudmini- 
mum concentrations of intravenous medications, under- 
standing of the institution’s medication order entry and 
medication delivery processes). The clinical bone mar- 
row transplant pharmacist’s main goals are to provide 
safe, therapeutic, and cost-effective care to each patient, 
and to maintain continuity of patient care upon initial 
hospital discharge. 

HEALTH OUTCOME AND 

Currently, there is no published literature documenting 
health outcome or economic benefits provided by a 
pharmacist to a bone marrow transplant patient. There are 
several review articles analyzing the economics of bone 
marrow transplant, peripheral blood stem cell transplant, 
and outpatient-based tran~plant.[~.~-’l The articles refer to 
various detailed cost-effective and cost-minimization 
studies. Unfortunately, they do not breakdown the cost 
analysis studies to note the impact a pharmacist has on the 
total cost of a bone marrow transplant procedure. The 
input provided by a pharmacist to the bone marrow 
transplant team is substantial and necessary for a cancer 
center to remain competitive and fiscally responsible. 
There is a strong need for bone marrow transplant 
pharmacists to generate outcome data and collectively or 
individually publish the benefits of retaining a pharmacist 
on the bone marrow transplant team. 

NECESSARY TOOLWMATERIALS 

Medline 

Many of the complications encountered during a bone 
marrow transplant have few (if any) standardized 
treatment protocols developed. Therefore, pharmacists 
need easy accessibility to a medline service during and 
after patient rounds to provide valuable information to the 
bone marrow transplant team in a timely manner. Al- 
though physicians may also perform their own research 
on the topic of discussion, it is important for pharmacists 
to critique and review the literature separately. This will 
allow the pharmacist to 

1. Evaluate various innovative treatment options. 
2. Choose the best option that complies with the 

hospital policies and procedures for drug attain- 
ment, drug compounding, and drug administration. 

3. Resolve drug availablity issues (i.e., orphan drug 
status, length of time to receive drug in hospital). 

4. Present the options to the bone marrow transplant 
physician in a timely manner. 

Hematopoiesis Chart 

The bone marrow transplant pharmacist needs to have a 
sound understanding of the maturation of the hemato- 
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poictic stem cell to form the three lineages. It is impor- 
tant to understand the rclevancc of immunomodulators 
at each step of cell maturation. ecausc ex-vivo cyto- 
kines are very expensive and many of them carry high 
toxicity profiles, it is important for a pharmacist to 
know which stem cell maturation step(s) will be influ- 
cnccd by the cytokine(s). 

Currently, there are no published documents providing 
guidelines or consensus statements on how medications 
should be administered during and following a bone 
marrow transplant. ‘There are numerous review articles 
available on bone marrow transplant preparative regi- 
mens, prevention and treatment of graft versus host 
disease, infectious disease topics related to bonc mar- 
row transplant, and pain management. The chemothcr- 
apy/radiothcrapy used as the preparative regimen for a 
bone marrow transplant varies from center to center, 
depending on the hematologist’s past experience with 
thc various regimens, the patient’s eligibility for drug 
study enrollment, the patient’s past chemotherapy/radio- 
therapy history, and the patient’s past medical history. 
Thc medications and medication doses used to prevent 

D and to treat other bone marrow trans- 
plant related complications is also dependent on the phy- 
sician’s preference, patient’s cligibility for drug study 
enrollment, and patient’s medical history. 

Thcrc are numerous bone marrow transplant web sites 
available; however, they arc oncology center initiated to 
increase patient relerral base or patient initiated to pro- 
vide personal advice to other bone marrow transplant 
patients. The networking opportunities available for bone 
marrow transplant pharmacists are primarily in the fol- 
lowing medical conferences/mcctings: 

I .  American Society of Hematology (ASH) 
2. American Society of Clinical Oncology (ASCO) 

Ilnfortunately, a pharmacy conference/meeting spe- 
cializing or subspecializing in bone marrow transplant 
has not been identified. There is a rising interest in 
forming a bone marrow transplant pharmacy network 
group; perhaps modclcd after the infectious disease 
pharmacy group (Society of Infectious Disease Phar- 
macy meet annually at their medical counterpart con- 
ference, Interscience Conference on Antimicrobial Agents 
and Chemotherapy). 

ACCP Oncology pm mainly targets the hematology/ 
oncology pharmacists and ACCP Transplant prn mainly 
largets the solid organ transplant pharmacists. Thus, 
bone marrow transplant pharmacist members of ACGP 
arc not strongly committed to any particular ACCP 
pm group. 

I .  

2. 

3. 

4. 

5. 

6. 

I. 

http:/IIBMTK.org/sitemap/sitcmap/html (acccsscd Scptcm- 
ber, 2000). 
Bailey, E.M.; Pindolia, V.K. How to obtain funding for 
clinical research. Am. J. Hosp. Pharm. 1994, 51, 2858~- 
2860. 
Weeks, F.M.; Yee, G.C.; Bartfield, A.A.; Wingard, J.R. 
The true cost of  bone marrow transplantation. Am. J. Med. 

Waters, T.M.; Bcnnctt, C.L.; Pajeau, T.S.; Sobocinski, 
K.A.; Klein, J.P.; Rowlings, PA.;  Horowitx, M.M. Eco- 
nomic analyses of bone marrow and blood stem cell 
transplantation for leukemias and lymphoma: What do we 
know? Bone Marrow Transplant. 1998, 21, 641 650. 
Bennett, C.L.; Waters, T.M.; Stinson, T.J.; Almagor, 0.; 
Pavletic, Z.S.; Tarantolo, S.K.; Bishop, M.R. Valuing 
clinical stratcgics early in development: A cost analyses of 
allogeneic periphcral blood stem cell transplanlation. Bone 
Marrow Transplant. 1999, 24, 555-560. 
Rixzo, J.D.; Vogelsang, G.B.; Krumm, S.; Frink, B.; Mock, 
V.; Bass, E.B. Outpatient-based bone marrow transplanta- 
tion for hematologic malignancies: Cost savings or cost 
shifting? J. Clin. Oncol. 1999; 17 (9), 281 1 2818. 
Barr, K.; Furlong, W.; Henwood, J.; Feeny, D.; Wegener, 
J.; Walker, 1.; Brain, M. Economic evaluation of allogeneic 
hone marrow transplantation: A rudimentary model to 
generate estimates for the tinicly formulation of  clinical 
policy. J. Clin. Oncol. 1996, 14, 1413 - 1440. 
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I 

The mission of the Canadian Hospital Pharmacy Re- 
sidency Board is to establish and apply standards for 
accreditation of pharmacy practice residency programs 
and to promote excellence in hospital pharmacy residcncy 
programs and practice. The key objectives are as follows: 

1 

2 

To gain cxternal recognition dnd support tor phdr- 
macy residency program\ 
To provide \upport to residency program partici- 
pants i n  their role through educdtion, skill de- 
velopment and practice tools 
To foster an environment that facilitates the growth 
and development of ph'irmacy reiidency progrdinc 

3 

The Canadian Hospital Pharmacy Kesidency Board is or- 
ganized under the auspices of Canadian Society of Hos- 
pital Pharmacists. The Board consists of seven members. 
The terms of reference of the Board specifics that at least 
one of the members be from a recognized Faculty of 
Pharmacy. The membcrs of the Board are selected by the 
Board itself and approved by CSHP Council. A chairper- 
son and vice-chair are elected from the seven member 
Board, with a term of two years for each of the executives. 
The members themselves serve for two years, a term 
which is renewable twice for a total of six ycars. 

The Canadian Hospital Pharmacy Residency Board 
currently conducts its work under thc auspices of the 
Canadian Society of Hospital Pharmacists. As such, the 
Board is provided administrative support from CSHP (at 
1145 Hunt Club Road, Suite 350, Ottawa, Ontario, KIB 
0V3; telephone 61 3-736-9733). 

The Canadian Hospital Pharmacy Rcsidency Board was 
established in the early 1960s. The assessmcnt of the re- 
sidency training programs was done following review of 
written documentation submitted to the Board. The on- 
site accreditation process and survcy did not begin until 
the early 19XOs, however. At the present time, the Board 
accredits residency training programs in pharmacy 
practice. Currently, there are 30 programs in Canada 
with 104 positions for prospective rcsidents. The Board is 
not currently involvcd in thc accrcditation of specialty 
programs or pharmacy technician training programs. 

The current major initiatives consist of  

I .  Consistent with the four-year cycle for accredita- 
tion, to updatc the standards of the Board for 2002. 

2. To promote thc use of the CHPRB-sponsored pre- 
ceptor guidelines. 

3. To evaluate the nccd €or innovative specialty 
practice standards and, in particular, those to be 
used in an ambulatory setting. 
To conduct a needs assessmcnt of residents who 
havc becn in the residency training program over 
the past threc years to determine future directions 
of residency training in Canada. 

4. 
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sto 
Canadian Pharmacists Association, Ottawa, Ontario, Canada 

The Canadian Pharmaceutical Association (CPhA) was 
founded in September 1907 as a national body for the 
profession of pharmacy in Canada. Its involvement in 
publishing began early in its history with the assumption 
of responsibility for the Canadian Formulary in 1929. 
The first edition of the Compendium of Pharmaceuticuls 
and Speciulties (CPS) was published in 1960 and con- 
tinues today, along with a number of other well-respect- 
ed health care publications including Nonprescription 
Drug Kejerence ,for Health Projessionals, Compendium 
of Nonprescription Products, Therapeutic Choices, and 
Herbs: Everyduy Rejerence ,for Health Professionals. 
The latter is published jointly with the Canadian Medi- 
cal Association. 

Throughout the late 1980s and early 1990s, CPhA scope 
of activities increased with staffing in the areas of pro- 
fessional development, research, and government and 
public affairs. 

In 1995, CPhA began to change its structure from an 
organization representing provincial and national phar- 
macy organizations to an organization representing in- 
dividual pharmacist members. This was followed in 1997 
by a name change from Canadian Pharmaceutical Asso- 
ciation to Canadian Pharmacists Association to better ref- 
lect the association’s mandate. 

CPhA is an organization of approximately 9000 indi- 
vidual members. Members directly elect members of the 
Board or Directors to represent each province, pharma- 
cy students, and thc three practice specialties of hospi- 
tal pharmacy, industrial pharmacy, and academia. The 
Board is responsible for managing the affairs of CPhA. 
The Board clccts an Executive Committee comprised 

of president, president-elect, past president, and three 
vice presidents. 

The executive dircctor, who is a nonvoting member 
of the Executive Committee and Board, is responsible 
for the management and control of the affairs of the 
Association and general direction established by Board 
policy. A staff o€ approximately 50 reports to the cxccu- 
tive dircctor. 

The Canadian Pharmacists Association is the national 
voluntary organization of pharmacists committcd to pro- 
viding leadership for the profession of pharmacy. 

The vision of CPhA is to establish the pharmacist as 
the health care professional whose practice, based on 
unique knowledge and skills, cnsurcs optimal patient out- 
comes. CPhA will achieve its vision by serving its mem- 
bers through: 

0 Advocacy. 
* Facilitation. 
* Provision of knowledge. 
0 Participation in partnerships. 
0 Research and innovation. 

0 Health promotion. 
Education. 

trate 

CPhA operates according to its strategic plan developed 
in 1999 and revised in 2001. The plan has five key result 
areas: 

1. To represent the interests of a majority of phar- 
macists and to create cohesiveness within the 
profession on matters of practice, principle, and 
policy. 
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2. To promote and facilitate the evolution of the 
pharmacy profession toward an expanded role in 
health care. 

3. To foster public recognition of pharmacists as drug 
experts and as members of the health care team. 

4. To secure appropriate reimbursement for pharma- 
cists’ professional services. 

5 .  To effectively analyze and respond to the impact 
of advances in information technology on phar- 
macy practice. 

6. To align resources to the key result areas. 

CPhA has taken the leadership position in addressing 
the shortage problem in the profession by initiating the 
development of a proposal for a labor market study to 
help pharmacy understand the current manpower 
shortage and its causes and develop tools to forecast 
future needs. Human Resources Development Canada 
(HRDC) commissioned an initial phase of the study, 
which is a literature search and key informant in- 
terviews to identify gaps in the available data. This 
study, ‘‘A Situational Analysis of Human Resource 
Issues in the Pharmacy Profession in Canada,” is avai- 
lable on the CPhA web site.“] The next step is de- 
velopment of a proposal for funding from HRDC for a 
comprehensive human resources study of the pharmacy 
profession in Canada to develop the foundation re- 
quired to properly manage current and future pharmacy 
human resources. 

Prescri tho r ity 

One of the key objectives of the strategic plan is a 
move to acquire prescribing authority for pharmacists. 
CPhA has developed a discussion paper to foster de- 
bate within the profession. The document has been 
distributed to solicit pharmacists’ and other stakehol- 
ders’ input. 

care until January 2002. With the passage of the 
legislation, CPhA participated in a working group with 
six national health provider and consumer associations 
to examine the issue of privacy protection in Canada. 
The report of the Privacy Working Group focuses on 
the challenges of developing and implementing princi- 
ples for privacy protection. lt highlights the lack of 
consensus and the tension on this issue due to the dis- 
parate perspectives of the many stakeholders involved. 
CPhA continues to seek effective remedies to the shor- 
comings in the legislation, including presentations to 
federal officials. 

It is recognized that pharmacists are spending an exces- 
sive amount of time dealing with claims reimbursement 
with third-party payers. This is having a significant im- 
pact on working conditions, and administrative burdens 
are proving an impediment to patient care. As a result, 
CPhA joined forced with the Canadian Association of 
Chain Drug Stores and the Ontario Pharmacists Asso- 
ciation to sponsor a 2-day workshop to tackle these issues. 
Priorities for action include a standardized drug benefit 
card and PIN lists, patient awareness, benefit plan mes- 
sages, and further collaboration with insurers and phar- 
macy software vendors. 

har 
tan 
tan 

Over the last decade, CPhA has been a leader in the 
development of pharmacy communication standards. 
CPhA’s PECS Version 3.0 facilitates more than 98% 
of the electronic pharmacy claims in Canada. PECS 
Version 3.0 has undergone extensive revisions and now 
is being integrated into a National E-Claims Standard 
lnitiative (NeCST)[31 designed to address the current 
need for a national electronic standard for health 
claims information. 

Privac i~lation 

CPhA was pivotal in securing an amendment to the 
Personal Information Protection and Electronic Docu- 
ments ActL2] which delayed its application to health 

A major reengineering of the CPhA web site is underway. 
This revitalized site will offer Web services to benefit our 
members (e.g., electronic membership and order transac- 
tions, chat rooms, e-mentoring, e-broadcast). 
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In association with this initiative, an e-commerce ad- 
visory committee advises on e-commerce strategy and 
assists with visualizing and developing enhancements to 
CPhA’s web site for member and nonmember pharma- 
cists, other health care professionals, and consumers. 

CPhA’s annual meetings generally are held in May of 
each year in major locations in Canada. 

EF ES 

CPhA, through its publishing program, provides pharma- 
cists in every practice setting with accurate, current drug 
information and resource materials. However, on-line (accessed Junc 25, 2001). 

lcngc. Work is underway on the CPS so that this pub- 
lication can be easily accessible Tor print and electronic 
publishing. The CI’S and our other publications are being 
rcpurposed for use on new e-media platforms. 

I .  A Situational Analysis of Human Resource Issues i n  the 
Pharmacy Profession in Canada. http://www.cdnpharm.ca 

of our drug information presents new chal- 2. Personal Information Protection and Electronic Docu- 
ments Act. http://www.privcom.gc.ca (accessed June 22, 
2001). 
National e-Claims Standard Initiative. http://www.cihi.ca/ 
eclaims/intro.shtml (accessed June 25, 200 I ). 

3. 



PROFESSIONAL DEVELOPMENT 

University of  Mdryhnd, HJltiinore, Maryland, U.S.A. 

INTR 

Drug therapy plays a critical role in cmergency medical 
care and, as a result, places the pharmacist in a position to 
have a significant impact on potcntially life-saving thcra- 
peutic maneuvers. Pharmacists who practice in emcr- 
gency medical carc scttings are oftcn called upon to 
providc drug-related services and information without the 
luxury of time to retrieve information from external 
sources. This article reviews the role of pharmacy ser- 
vices i n  both the cardiac arrest setting and in the pro- 
vision of other crnergency medical scrvices in which 
pharmacists play a central role. 

The spectrum of carc required for patients in cardiac 
arrest ranges from providing basic life support (Cardi- 
opulmonary resuscitation, or CPR) within or outside of 
an organized health care setting, to evaluating and trcat- 
ing complex cardiac arrhythmias in patients with mul- 
tiple comorbidities receiving advanced cardiac life sup- 

have bcen involved in the development 
of drug-rclated health services designed to support the 
care of such patients since the late 1960s.“’ As scientific 
and clinical outcome data has dramatically expanded 
since thc 1960s and the efficacy of drug use in the car- 
diac arrest setting has been more critically evaluated, 
potential roles for thc pharmacist have become more 
obvious. In addition, as hospital accrediting agencies be- 
gin to address quality improvement issues in the cardiac 
arrest setting, the evaluation and documentation of ra- 
tional drug use will become a [actor in setting standards 
of care. 

ENT AClST 

The majority of information related to the activities of 
pharmacists participating in cardiac arrest teams in hos- 

pitals has been collected through questionnaires or sur- 
veys. Activities most frequently reported by pharma- 
cists through such surveys are drug preparation, dosage 
and infusion rate calculation, drug use documentation, 
and thc provision of drug information; very few phar- 
macists administer artificial respiration or chest com- 
pression.12’ Less frequently reported activities iiiclude 
setting up or operating infusion dcvices and adminis- 
tering medications. 

According to data from the National Clinical Phar- 
macy Services study from 1992 to 1998, approximately 
30% of 950- 1600 hospitals surveyed had a pharmacist 
as an “active” member of the team attending most 
cardiac arrcsts when the CPR team pharmacist was in 
the hospital.” ’’ Dcspite the significant percentage of 
hospitals in which pharmacists arc members of the 
cardiac arrest team, only 0.2%-0..3%1 of inpatients who 
experienced a cardiac arrest receivcd resuscitation by a 
team that included a pharmacist. This disparity may be 
due to the fact that a CPR team pharmacist is not pro- 
viding 24-hour, 7-day-per-week coverage, or that the 
CPR team pharmacist was assigned to providc scrvice 
only in a specific area of the hospital. The national 
study also rcvealed that, of the hospitals with a phar- 
macist on the CPR team, approximately 65% routinely 
document pharmacists’ involvement in patients’ medical 
records. The average time cornmitinent for pharmacists 
per arrest was 35 minutes. In the 1992 survey, this 
amount of time per encounter was more than the avc- 
rage amount of time for any other clinical scrvice 
examined in the survey. 

There is limited documentation of the value of phar- 
macists on cardiac arrest teams. What little data there are 
tend to be anecdotal in nature. As far back as 1972, Elen- 
baas responded to a review of thc value of organized 
cardiac arrest teams in hospitals by noting the obvious 
absence of the inclusion of a pharmacist as a member of 
the team.‘61 Given the extremely small number of actual 
patient arrests in which pharmacists participate, it would 
be difficult to accurately measure the actual or perceived 
value of pharmacist participation. Based on the small 
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number of reports in the litcrature, the provision of drug 
information seems to evoke the most comincnts rcgard- 
ing the value of pharmacist participation. Because the 
role of physicians and nurses in the cardiac arrest sett- 
ing has been so well establishcd compared with the role 
that pharmacists currently fill and becausc thcrc arc 
currently no standards established for pharmacists’ activi- 
ties in this setting, the valuc of the pharmacist remains to 
be measured. 

A well-delineatcd support role for the pharmacist in thc 
provision of care in the cardiac arrest setting clearly 
exists. The pharmacy department in concert with the 
hospital Pharmacy and Therapeutics Committee has a 
defined and traditional role in maintenance of the 
crnergcncy drug boxes (“crash carts”) located in various 
parts of the hospital. Assuring that emergency drug boxcs 
are appropriately stocked and meet the nccds of the 
institution, as  mandatcd by the Pharmacy and Therapcu- 
tics Committee or other medicaf ovcrsight committee has 
been a well-established support role for pharmacy 
services for many ycars. As Advanced Cardiac Lifc 
Support (ACLS) guidclines periodically changc and new 
information related to pharmacothcrapcutic efficacy of 
new and older drugs used in the cardiac arrest setting 
becomes availablc, thc role of the pharmacist in updating 
thc contcnts of the emergency drug box is critical to 
maintaining the standard of care for drug delivery in the 
cardiac arrest setting. 

In addition to thcir role in drug delivery, thc phar- 
macist’s role of educator in the appropriatc use of drug 
therapy in the cardiac arrest patient has been established 
in a number of hospitals across the United States. This 
educational role is important for several rcasons. First. 
because cardiac arrests occur infrcyucntly, cspccjally in 
noncritical care areas of the hospital, thc medical and 
nursing staff may not be as familiar with either the 
pharmacotherapeutic guidelines established by ACLS 
rccomniendations or the appropriate administration tcch- 
niques for AC1.S drug as  are providers in critical care 
areas. Second, even in critical care units, implementing 
change in longstanding ACLS drug administration bc- 
haviors (modifying the role of lidocaine or sodium bi- 
carbonate use) is often resisted by clinicians, but it is 
often csscntial to the provision of quality care. Third, 
dcspitc the fact that changes in the official ACLS drug 
therapy guidelines occur only cvcry 5-6 ycars, the results 
of landinark clinical trials often dictate changes in therapy 
prior to thcir incorporation into published guidclincs. 

in many hospitals have takcn active roles in 
teaching physicians, nurses, and affiliated health profes- 
sionals the pharmacology and therapeutics of drugs used 
in the ACLS guidelines. 

The education and training nceds of pharmacists who 
scrve as members of the cardiac arrest team vary from 
those that may be provided in some schools of phannacy. 
All health care providcrs, as well as  most laypcrsons, 
should be certified in Basic Life Support (BIS). In a study 
using questionnaires to determine attitudes toward and 
use of cardiopulmonary resuscitation training received in 
a school or pharmacy, 72% of responding graduates sur- 
vcycd bclieved that a CPK-KLS program should be man- 
datory for graduation. Seventy percent of respondents 
believed that thcir training would be of  value in their 
current practice, and 93% believed that such training 
would be of value in the future, dcspitc thc fact that only 
5% had actually performed CPK since graduati~n.‘~’ 
Clearly, pharmacist members of a cardiac arrest tcam 
should possess BLS skills. In addition, since automatcd 
extcrnal defibrillators have been dernonstratcd to improve 
the chances of out-of-hospital cardiac arrest, training in 
the use of thcsc devices is becoming an inherent part of 
BLS training both within hospitals and in routine BLS 
out-of-hospital training.’x,”’ In addition to the prerequisite 
BLS training, cardiac arrest team pharmacist should be 
certified in ACI.S, [he procedure in which most drug 
therapy is instituted in the cardiac arrest setting. Even if 
the role of the pharmacist a s  a team member is limited to 
drug preparation or documcntation, it is csscntial that the 
pharmacist understand the rationale, efficacy, and poten- 
tial sidc cffccts associated with the use of the drug therapy 
bcing implemented. As in all other clinical pharmacy 
practices, thc cardiac arrest team pharmacist should be 
trained to monitor for both the efficacy and side effects of 
the agents being used. 

The need for the cardiac arrest team pharmacist to be 
certified in ACLS is further rcinforced by the standards 
developed by the Joint Commission on Accredivation of 
Health Care Organizations (JCAHO) related to in hospital 
cardiac arrests.’ ‘ O ’  Of the several standards adopted by the 
commission, several relate to activities in which the 
pharmacist may have a significant role. These standards 
includc the development of “appropriate policies, proce- 
dures, proccsses or protocols governing the provision of 
resuscitative services, appropriate data collection related 
to thc process and outcomes of resuscitation,” and “on- 
going review of outcomes, in the aggregate, to identify 
opportunities for improvement of resuscitative efforts.’ ’ 
According to the Bethesda Conl‘erence on Cardiopulmon- 
ary Rcsuscitation, the majority of U.S. hospitals are dc- 
ficicnt in one or more of the areas in which thcsc new 
JCAWO standards have been cstablished and will requirc 
significant restructuring of thcir resuscitative efforts.’ ’ I’ It 
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is clear that a real opportunity exists for the pharmacist to 
influence those efforts related both to the improvement of 
drug use policies, and to the creation of quality im- 
provement and feedback processes that can identify and 
improve hospital resuscitative efforts. Despite the as- 
sumption that hospitals function as self-contained emer- 
gency medical services (EMS) systems with respect to 
their management of cardiac arrest based on their 
abundance of health care providers in a defined environ- 
ment, the Bethesda Conference report stated, "the process 
of improving resuscitation in the hospital remains in its 
infancy." Such an assessment presents a unique oppor- 
tunity for pharmacy to establish itself as a necessary 
component of a process that has become a part of required 
standards of hospital care. 

MERGENCY MEDICAL SERVl 

Pharmacists have provided clinical services in emergency 
medicine-related areas of hospitals since the late 
1960s."*] Documentation of clinical pharmacy services 
relate primarily to the provision of services in hospital 
emergency departments. Services vary from those pro- 
vided fundamentally as support to the emergency de- 
partment staff, to those provided directly to patients in 
specific disease management  program^."^ 14' In a report 
of follow-up observations on 3787 pharmacotherapy con- 
sultations provided in an emergency department in a uni- 
versity hospital, 33% involved patients with pulmonary 
disease, 22% involved toxicology cases, 17% involved 
patients with seizure disorders. 1 1 % involved cardiac 
cases, 7% were pharmacokinetic consultations, and 8% 
were miscellaneous consultations."'] Consultations aver- 
aged 100 minutes each, and serum drug concentration 
determinations primarily involved theophylline, pheny- 
toin, phenobarbital, and acetaminophen. An early ques- 
tionnaire of the value of clinical pharmacy services in a 
medical center emergency department setting reported 
that clinical pharmacy services added benefit to both 
patient care and to educational programs in the depart- 
ment.[16] Eighty-seven percent of the responding phy- 
sicians reported the pharmacist capable of providing 
primary care to specific patients once a physician-based 
diagnosis was established. Ninety-five percent of respon- 
ders believed that clinical pharmacy services could be 
transferred to other emergency departments, and 83% 
were willing to have their patients charged for clinical 
services provided by the pharmacist. A more recent eval- 
uation of the utility of clinical pharmacy services in the 
emergency department revealed that provision of a 24- 
hour consultative service by clinical pharmacy residents 

provided 3.1 consultations per 14-hour call period. Ninety 
percent of these consultations were completely followed 
by the recipient  physician^."^] Clinical pharmacy services 
involving a pediatric subspecialty emergency practice has 
been described in which a pharmacist is a member of a 
pediatric trauma team consisting of a pediatric surgeon, 
neurosurgeon, emergency physician, intensivist, radiology 
technician, and an intensive care unit nurse.1181 

Opportunities for clinical pharmacy service in the 
emergency department may expand because of the con- 
siderable effects resulting from changes in health in- 
surance provision in the United States focused on re- 
ducing the number of hospital admissions. Perhaps the 
most prominent example of clinical pharmacy services in 
the emergency department setting is related to the man- 
agement of asthma. The number of asthma-related deaths 
in the United States is increasing, especially among 
children. One potential cause for this increase may be 
inappropriate early discharge of patients from emergency 
departments. Pharmacists have participated in inter- 
disciplinary efforts to maximize the urgent care of asth- 
ma patients in a number of environments, including the 
emergency department. In a university-affiliated urban 
teaching hospital, the number of emergency department 
visits for a group of asthma patients was significantly 
reduced after institution of a comprehensive program of 
asthma management."'] 

Finally, a number of nontraditional practice sites have 
been described in which pharmacist have participated in 
natural disaster relief or as part of a humanitarian effort 
relief team. These nontraditional practices have included 
a pharmacy consultative service for wilderness emer- 
gency drug planning, pharmacy involvement in emer- 
gency preparednesslresponse, the provision of phar- 
maceutical services at a medical site after Hurricane 
Andrew in Florida, and the experience of several phar- 
macists providing service in B o s n i a - H e r z e g ~ v i n a . ~ ~ ~ - ~ ~ ~  

In conclusion, there are numerous current emergency 
practice opportunities in which pharmacists play a 
significant role. Although the number of pharmacists 
who provide clinical services in these settings is relatively 
small, the critical nature of drug use in such setting 
suggests that the potential for direct pharmacotherapeutic 
intervention is large. Well-designed outcome evaluation 
of such service is sorely needed. 
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PROFESSIONAL DEVELOPMENT 

University of Illinois, Chicago, Illinois, U.S.A. 

The roots of the clinical pharmacy movement are firmly 
imbedded in cardiology as a discipline. From the bcgin- 
ning, clinical pharmacists emphasized and specialized in 
cardiology pharmacothcrapy. This is not surprising given 
several factors: the overall prevalencc of hcart disease in 
the United States, the prominence of cardiology as a dis- 
cipline within medicine, and thc fact that the cornerstone 
of the treatment of heart disease is drug therapy. Indeed, 
cardiac drugs tend to be complex, rcplete with drug in- 
teractions and narrow therapeutic margins and the need 
for close therapeutic monitoring, so that contributions by 
pharmacists to the care of patients with heart disease seem 
to be natural. The exact history of cardiology clinical 
pharmacy remains ill-defined, but programs with intens- 
ive training in cardiology therapeutics in thc mid- 1970s 
were the University of Missouri at Kansas City and the 
University of Texas at San Antonio. Of note, E. Grey 
Dimond, MD, a founding member of the American Col- 
lege of Cardiology, also initiated the clinical pharmacy 
program at Truman Mcdical Center and the University of 
Missouri at Kansas City School of Medicine. Strong 
training programs (specialized residencies and/or fellow- 
ships) subsequently developed in the early 1980s at the 
Univcrsity of Tllinois at Chicago, the University of Tcn- 
nessee, and the [Jnivcrsity of Connecticut. Graduates of 
these programs in turn seeded many academic health 
centers and colleges of pharmacy throughout the United 
States. Today, many cardiology clinical pharmacists can 
trace their ancestry to a few of these programs. 

Cardiology within pharmacy is not a stand-alone spe- 
cialty. Rather, it is viewed as a subspecialty of sorts within 
the umbrella spccialty of clinical pharmacy (or pharma- 
cotherapy). In 2000, the Board of Pharmaceutical Spc- 
cialties designated a proccss whereby a board-certified 
pharmacotherapy specialist may apply for “added quali- 
fications” in cardiology pharmacothcrapy practice. The 
applicant must submit a portfolio that documents training, 
clinical practicc, educational efforts, and scholarly activi- 
ties (among other details) spccifically within cardiology. 

For this process to bc approved by the Board of Phar- 
maceutical Specialties, a petition”’ was submitted (and 
subsequently approved) outlining the rationale, necd, and 
demographics of the subspecialty, along with appropriate 
supporting information. This petition was prepared by the 
Cardiology Practice and Research Network (P 
American College of Clinical Pharmacy (ACCP); within it 
are a number of facts that help to definc the discipline: 

1.  

2. 

3. 

4. 

5. 

In 2000, there were about 30 fellowships or spe- 
cialized residencies in cardiology clinical phar- 
macy in the United States. 
About 13% of all board-certified pharmacotherapy 
specialists list cardiology as the main emphasis of 
their practice. 
The Cardiology PRN of ACCP has about 400 
members, one of the largest subspecialties within 
this organization. 
About 1100 members list cardiology practice as 
thcir primary emphasis on membership surveys of 
ACCP (750) and the American Society of Health- 
System Pharmacists (350). 
From a survey of board-certified pharmacothcrapy 
specialists performed for the BPS petition for 
added qualifications in cardiology, the following 
was listcd as the respondent’s practice area: car- 
diac intensive care (40%), stcpdown/tclemetry unit 
(26%), anticoagulation clinic ( 1  S%,), lipid clinic 
(18%), managed care (7%), and other primary care 
clinic (35%). Of those responding, 24% had fel- 
lowship training, 13% had a specialized residency, 
and 19% had complcted a certificate program. 

Although the discipline of clinical pharmacy (or phar- 
macotherapy) within organized medicine is relatively 
young, specialized practice in  cardiology is one of its more 
maturc areas. It is not a stand-alone specialty because one 
uses the principles and skills of the specialty pharma- 
cotherapy (as it is presently defined) simply applied to an 
area of itnowledge (i.c., cardiology therapeutics). There 
are numerous citations documenting the role of and oul- 
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comes (clinical and economic) associated with clinical 
pharmacy practice in cardiology settings. These are sum- 
marized in the following sections. One will find that the 
role of pharmacists providing services to targeted areas 
(e.g., lipid clinic, anticoagulation clinic, smoking cessa- 
tion) in ambulatory settings is much more frequently 
studied than the role of the pharmacist practicing in an 
acute care, inpatient setting where the clinical functions 
are more broad. 

ACUTE CARE CARDIOL 

Twenty-five percent of Americans discharged from hos- 
pitals have a primary diagnosis of cardiovascular (CV) 
disease.”] The pharmacist practicing in an acute care 
setting helps manage common cardiac disease states, in- 
cluding the spectrum of acute coronary syndromes (ACS), 
hypertensive emergencies and urgencies, acute heart fail- 
ure, and cardiac arrhythmias, along with comorbid con- 
ditions. Decisions regarding optimal medication use in 
such patients are complex. Beginning with the initial 
choice of medication to treat a patient acutely, and through 
selection of appropriate chronic therapy and proper titra- 
tion and monitoring, the acute care pharmacist is a vital 
component in the system of health care provision. 

As part of the health care team, the acute care phar- 
macist works with attending physicians, physicians-in- 
training nurses, and other health care professionals to pro- 
vide patient care. Daily activities are often centered around 
medical rounds, where the team reviews each inpatient’s 
progress over the last day. Here, drug therapy decisions are 
made within the constructs of a team approach. Informa- 
tion shared during rounds includes results of lab tests, 
physical exams, diagnostic and therapeutic procedures, 
and symptomatology. Using this information, a pharmacist 
assists in evaluating patient response to medications, in- 
cluding assessing dose, route, and monitoring of each drug 
that the patient is receiving. When prospectively adding a 
medication to the patient’s orders, the pharmacist recom- 
mends appropriate agents based on the clinical indication, 
dosing (initial and “target”), and both efficacy and safety 
monitoring parameters. In providing such information, the 
pharmacist becomes a primary source of education re- 
garding optimal medication use for all the members of the 
health care team. Other tasks the pharmacists might per- 
form include obtaining medication histories from patients 
admitted to the hospital, patient medication education, and 
discharge counseling for patients discharged from the 
hospital on a new medication regimen. 

An important role for the pharmacist is prevention of 
adverse drug events (ADEs), which significantly contrib- 

ute to health care costs in numerous ways, including in- 
creases in lengths of stay, medication, and laboratory 
costs. Medications used in acute cardiac settings tend to 
have narrow therapeutic windows with substantial risk for 
toxicity and require close monitoring to optimize therapy 
(e.g., antithrombotics, antiarrythmic agents, intravenous 
inotropes, nitroprusside). Drug-drug interactions (also 
quite common with cardiac regimens), inappropriate dos- 
ing, and inappropriate drug selection are just a few ex- 
amples of common ADEs where pharmacy intervention 
could have a tremendous impact. An important study by 
Leape et al. noted that the inclusion of a clinical phar- 
macist on a multidisciplinary team rounding in an in- 
tensive care setting reduced ADEs by 66%, through order 
clarification, provision of drug information, and recom- 
mendations of alternative therapy.[31 

A unique responsibility of a cardiology specialty phar- 
macist is the management of drug therapy of ACS, 
particularly those involving unstable angina and cardiac 
catheterization-associated procedures. Low-molecular- 
weight heparins and glycoprotein IIb/IIIa receptor anta- 
gonists are newer treatment modalities, but are consid- 
erably more expensive than older medications used for 
ACS. Newer thrombolytics used in treatment of acute 
myocardial infarction are easier to administer (in one or 
two bolus doses versus an infusion), yet are more expen- 
sive. Therefore, there is a need to develop cost-effective 
treatment strategies that encompass these newer agents. 
These strategies must take into account critical literature 
evaluation (i.e., are there superior outcomes between 
studies involving the newer agents?) and knowledge of 
patient characteristics (i.e., determining if the patient has 
an appropriate indication for use of a new therapy, iden- 
tifying appropriate dosage adjustments in the face of renal 
insufficiency) when formulating guidelines. The cardio- 
logy specialty pharmacist may play a significant role in 
developing such guidelines for the institution, selecting 
individual patients for therapy, and selecting which 
therapy to use in particular ACS scenarios. 

It is common to find a pharmacist as a member of the 
hospital cardiopulmonary resuscitation (CPR) team, which 
responds to emergent situations that may require imme- 
diate patient care. These scenarios usually involve a pa- 
tient who suddenly becomes nonresponsive, ceases spon- 
taneous respirations, and/or experiences a life-threatening 
cardiac arrhythmia. The CPR team responds to such pa- 
tients by implementing advanced cardiac life support 
(ACLS), which involves quick provision of an airway and 
electrical (defibrillation) and/or pharmacologic interven- 
tions to sustain cardiac function. The pharmacist’s role on 
such a team involves the preparation of intravenous infu- 
sions needed in an emergent situation, dose calculations, 
and consultation regarding appropriate medication use. 
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Participation by a pharmacist on a CPR team was asso- 
ciated with significantly lower hospital mortality rates in a 
study by Bond and colleagues.[41 

SPECIALTY PRACTICE 

In the outpatient setting. cardiology pharmacists frequent- 
ly provide services in a wide array of clinic types, in- 
cluding general cardiology clinics, primary care/family 
medicine clinics, and disease management clinics. The 
impact of a cardiology pharmacist in these settings has 
been clearly documented in the medical literature. Gen- 
erally, a pharmacist's knowledge of CV disease state 
pathophysiology , presentation, and course, coupled with 
extensive knowledge of drug therapy options and moni- 
toring are invaluable insofar as enhancing comprehensive 
patient care. The following is a description of types of 
specialty care that a pharmacist might provide. 

Hypertension 

Some of the earliest published reports on the effects of 
provision of pharmaceutical care provided insight into the 
effects of a pharmacy program in the care of patients with 
hypertension. In an early study by McKenney and col- 
leagues, the effects of clinical pharmacy services in a 
group of hypertensive patients were d e ~ c r i b e d . ~ ~ ]  Those 
patients who received pharmacy services in addition to 
standard care by their physician demonstrated an im- 
provement in self-knowledge of their disease state, im- 
proved compliance. and better blood pressure control. 
Subsequent investigations have demonstrated a positive 
effect of pharmacy services on cost and quality of life in 
patients treated for hype r t en~ ion . '~~~]  

In this largely asymptomatic yet morbid disease, early 
identification and treatment are the mainstays for ex- 
cellent patient care. The proper management of a hyper- 
tensive patient begins with selecting an appropriate goal 
blood pressure, recognizing other risk factors for CV di- 
sease, noting concomitant disease states, and selecting 
appropriate drug therapy for the patient. When selecting 
such therapy it is important to bear in mind compelling 
indications (as defined in the Sixth Report for the Joint 
National Committee on the Detection, Evaluation, and 
Treatment of High Blood Pressure,"] which is the con- 
sensus guidelines for the treatment of hypertension), con- 
traindications or cautions for using certain classes of 
medications, patient compliance, and cost. As a drug ex- 
pert, pharmacists are in an ideal position to enhance care 
through the selection and monitoring of antihypertensive 

therapy. In addition, a pharmacist can provide patient 
education regarding the importance of compliance, ad- 
verse effects, and goals of therapy, thereby increasing the 
likelihood of successful control of patients' disease states. 

Dyslipidemia 

Dyslipidemia is a major risk factor for several CV dis- 
eases, including myocardial infarction, stable and un- 
stable angina, and stroke. Control of cholesterol levels is 
important in reducing risk of both primary and secondary 
CV events. High cholesterol levels may be treated by 
altering diet and through pharmacologic intervention. 
Outpatient dyslipidemia clinic models that include in- 
tervention by a clinical pharmacist have demonstrated 
larger reductions in total cholesterol level, greater like- 
lihood for achieving National Cholesterol Education Pro- 
gram"] low-density lipoprotein goals, and better medica- 
tion compliance."0-'21 

The decision to start cholesterol-lowering therapy can 
be complex and should involve patient assessment for 
concurrent risk factors (hypertension, diabetes), concom- 
itant medications, diet, and social history (alcohol and 
cigarette use). The pharmacist can recommend and coun- 
sel regarding nonpharmacologic interventions such as re- 
duction in body weight, dietary alterations, exercise, and 
cessation of cigarette smoking. It is also important to en- 
sure that comorbid disease states (diabetes, hypertension) 
are adequately treated and monitored. If the decision is 
made to start a cholesterol-lowering agent, the pharmacist 
must ensure that the appropriate agent is selected because 
each agent may have a distinct effect on each lipoprotein 
component (low density, high density, triglycerides) of 
the lipid profile. In addition, prospective identification 
and avoidance of drug interactions when using choles- 
terol-lowering therapy is a salient pharmacist responsibil- 
ity. For example, IlMG CoA reductase inhibitors (some of 
the most commonly used cholesterol-reducing medica- 
tions) are agents that inhibit a major metabolizing enzyme 
in the liver and may be a source of clinically significant 
drug interactions, including the occurrence of myositis, 
rhabdomyolysis, or renal dysfunction. Recommendation 
of pertinent monitoring parameters and patient education 
are additional contributions that the clinical pharmacist 
can make when caring for the dyslipidemic patient. 

Chronic Heart Failure 

There are many drug therapy-specific tasks unique to the 
care of a heart failure patient. A thorough review of the 
medication profile of a patient with heart failure should 
include ensuring the presence of appropriate medications 
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(ACE inhibitors, beta blockers) for reducing mortality 
related to this devastating disease. Cardiology pharina- 
cists can optimizc therapy by identifying and achieving 
goal doses (those doses achieved in clinical trials of heart 
failure) for each of these mcdications, depending on 
patient tolerability. Of equal importance is a check for 
mcdications that may potentially exacerbate heart Failure 
or cause toxicity when given in conjunction with existing 
heart failure therapy. 

Numerous trials document that many patients do not 
always rcccivc drugs shown to decrease mortality in heart 
Failure (c.g., ACE inhibitors) or do not rcccivc the proper 
("goal") doses (see studics by Smith et al."" and Roe 
et a1."41). Clearly, cardiology pharmacists have an impact 
on outcomes related to the use of these medications by 
ensuring appropriate dosing parameters. Such respons- 
ibilities may include recognition of an appropriate patient 
for ACE inhibitor or beta blocker therapy, proper uptit- 
ration of each agent, management of advcrsc effects re- 
lated to therapy, and identification of true ACE or beta 
blocker intolerance. 

Gatlis and colleagues demonstrated the valuable con- 
tributions made by a clinical pharmacist in the care of 
patients with heart failure.' ''I In this study, pharmacists 
made therapy recommendations (including ensuring at- 
tainment of goal doses of heart failure medications, 
avoidance of contraindicated medications), provided pa- 
tient education regarding medical therapy, and monitored 
for adverse drug events. By providing intensive pharmacy 
services, the investigators were able to demonstrate a 
reduction in all cause mortality, attainment of higher ACE 
inhibitor dose, and greater use of alternate vasodilators in 
those patients intolerant to ACE inhibitors. 

Antithrombotic therapy is used in myriad CV diseases 
such as atrial fibrillation, heart failure, valve replacement, 
peripheral vascular disease, and stroke. This presents an 
ideal setting for a pharmacist-managed antithrombosis 
clinic. Today, inany institutions have antithrombosis cli- 
nics managed by clinical pharmacists; this trend continues 
to grow. 

In such a clinic, a pharmacist is responsible for the 
careful, periodic monitoring of prothrombin time (or in- 
ternational norrnalizcd ratio [INRI) to ensurc safe and 
efllcacious therapy with oral anticoagulants such as war- 
farin. In addition, the pharmacist emphasizes patient edu- 
ation regarding adverse effects, vitamin K-containing 
diets, and potentially interacting drugs. The patient's drug 
profile should be reviewed at every visit (for prescription 
and over-the-counter medication) to prevent possible drug 

interactions. Guidance is also provided to other health care 
providers regarding appropriate dosage changes and 
monitoring parameters. 

Numerous siudies have described clinic models and 
outcomes related to pharmacist-managed antithrombosis 
clinics. Chiquettc and colleagues demonstrated fewer in- 
cidences of supratherapeutic levels of anticoagulation, 
more consistent maintenance of appropriate levels of anti- 
coagulation, lower rates of bleeding complications, and 
thromboembolic events in a group o f  patients managed in 
a pharmacist-managed clinic versus those managed by 
usual medical care.' '" These investigators also showed 
lower rates of hospital admissions and emergency dcpart- 
inent visits due to warfarin therapy in those patients man- 
aged in the clinic. Similar superior care was noted in in- 
vestigations published by Wilt and colleagues who also 
demonstrated a 20-fold increase in events (warfarin-rc- 
lated hospitalization, hemorrhagic or thrombotic events) in 
patients cared for in a family practice setting versus a 
pharmacist-managed clinic.' 17' Both of these invcstiga- 
lions translated these reduced event rates into significant 
cost savings; Chiquette estimated annual health care 
costs would be reduced by more than $130,000 per 100 
patients, whereas Wilt attributed a $4000 cost avoidance 
per person-year of follow-up for those patients managed 
by a pharmacist. 

Other antithrombotic therapies that arc managed by 
pharmacists include the oral antiplatclct agents ticlopidine 
and clopidigrel, which are used for therapy for ischemic 
stroke and postcoronary stent placement. As with war- 
farin, therapy with these medications requires specific 
monitoring (especially of blood counts) and patient edu- 
cation. Another potential role for an antithrombosis phar- 
macist is management of patients on low-molecular- 
weight heparin (c.g., enoxaparin). As the use of these 
agents has expanded to the outpatient setting, particularly 
as a transition to oral anticoagulant therapy, the need 
exists for a skilled clinical pharmacist to maintain cffcc- 
tive and safe treatment with the agents. Dedden and col- 
leaugcs published a report on a pharmacist-managed pro- 
gram to treat proximal deep vein thrombosis."" Patients 
were treated at home with enoxaparin and warfarin until 
the patient's TNR was therapeutic; all therapeutic mon- 
itoring was done by pharmacists. In treating 55 patients, a 
total of 294 patient hospital days were avoided, which 
could be translated into significant cost savings. 

es 

Given the many clinical conditions related to or caused by 
cardiac conditions combined with the numerous medica- 
tions used to treat such conditions, it is clear that the po- 
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tential for pharmacist collaboration in the care of car- 
diology patients is endless. Other clinic types described in 
the literature include pharmacist-managed smoking ces- 
sation clinics' - 221 amiodarone monitoring clinics,[231 
and cardiac medication assistance programsi241 (for those 
who cannot afford these medications). 

NET TUNlTl 

Many cardiology clinical pharmacists collaborate closely 
with their physician colleagues in patient care and scho- 

larly matters. Presentations of the results of major clinical 
trials that will influence the daily practice of clinicians 
compel many to attend major medical cardiology meet- 
ings, such as the annual meetings of the American Heart 
Association or the American College of Cardiology, and 
follow cardiology specialty journals such as Circulation, 
Journal of the American College of Cardiology, American 
Journal of Cardiology, and American Heart Journal, 
among others. However, the primary forum for network- 
ing of cardiology clinical pharmacists is through the 
Cardiology PRN of the ACCP. This group meets at the 
annual meeting of ACCP, and maintains a useful and ac- 

i-\ HMOIMCO 
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*Kinetics/Dynamics 
.Drug information 
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Fig. 1 Representation of the spectrum of cardiology clinical pharmacy practice. Clinical pharmacists may use their skills and knowledge 
of the drug treatment of heart disease in a variety of sites (large circles) such as the pharmaceutical industry, health care systems, 
ambulatory care, or inpatient settings. Specific duties are listed inside the large circles: they may include the direct care of patients 
(inpatient and ambulatory practice) or more global responsibilities for drug use (health care systems and industry), and overlap to some 
degree. The smaller circles represent more specific practice sites for each of the respective areas. Abbreviations: HMO, health 
maintenance organization; MCO, managed care organization: GPO, group purchasing organization; AHC, academic health center; 
Comm, community; Pharm, pharmacy or pharmaceutical; CICU, cardiac intensive care unit; CHF, congestive heart failure; HTN, 
hypertension; MI/ACS, myocardial infarctiodacute coronary syndromes; ACLS, advanced cardiac life support (i.e., cardiac arrest team). 
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tive listserv for discussion on therapeutic problems or is- 
sues in clinical pharmacy practice. 

There are numerous opportunities for cardiology clinical 
pharmacists, and these opportunities appear to be expand- 
ing (Fig. 1). Traditionally, positions with a predominantly 
clinical practice focus were concentrated in academic 
medical centers, often those affiliated with a college of 
pharmacy. Here, clinicians would practice-either colla- 
boratively (particularly in an inpatient setting) within a 
health care team on cardiology units or independently 
(particularly in an ambulatory setting)-to manage spe- 
cialized clinics. Typically, this type of clinician has 
teaching duties and some scholarly duties, in addition to 
clinical responsibilities. These roles have expanded to 
some degree into community hospitals as the clinical 
pharmacy movement grew. Further, because of the shift to 
managed health care, some clinical pharmacists with skills 
in cardiology may take responsibility for the drug use in a 
health care system, managing formularies and developing 
systemwide treatment guidelines and drug-use policies. 
Here, cardiology clinical pharmacists use their skills and 
knowledge to effect drug use in populations of patients 
with heart disease rather than select individuals. 

For positions with a research focus, cardiology clinical 
pharmacists (usually with research fellowship training) 
have opportunities as clinical science faculty at research- 
intensive universities (colleges of pharmacy and/or medi- 
cine) or in the pharmaceutical industry. In industry po- 
sitions, cardiology clinical pharmacists may coordinate 
clinical trials (phase III and IV) or work in drug dispo- 
sition and pharmacokinetics. These types of positions 
remain, but other opportunities have arisen more recently. 
For instance, opportunities in the pharmaceutical indus- 
try for “medical service managers’ ’ or medical liaisons 
have expanded. These individuals may coordinate some 
smaller. single-site research projects (e.g., phase IV), 
have educational responsibilities to physicians and phar- 
macists. and also have a minor sales component within 
their duties (or combinations of all of the above, depending 
on the specific company). The industry is seeking sophis- 
ticated health care professionals who can represent the 
company and their products on a sophisticated level; thus, 
the cardiology clinical pharmacist seems well suited for 
such positions. 

Last, there has been an expansion of cardiology cli- 
nical pharmacy into ambulatory settings. Due in part to 
prospective and fixed payment systems and the growing 
sophistication of pharmacists in therapeutic decision mak- 

ing, cardiology clinical pharmacists can find opportunities 
in managing disease state-specific clinics such as the ones 
previously reviewed (e.g., antithrombosis, smoking ces- 
sation, heart failure lipid management). Indeed, it has 
become very common (if not standard of care) for health 
care systems to employ cardiology pharmacists to manage 
outpatient antithrombosis treatment (e.g., warfarin, low- 
molecular-weight heparin). Usually, this is accomplished 
by establishing approved treatment protocols and collab- 
orative drug therapy agreements with physician collea- 
gues. It should be noted that a growing number of states 
have passed legislation to allow collaborative drug man- 
agement by pharmacists (i.e., prescriptive authority under 
approved protocols and/or agreements with physicians). 

The next frontier is cardiology clinical practice in 
community pharmacy settings. It is hoped that the progress 
made in ambulatory practice can be extrapolated into these 
environments. This possibility has been fueled by demon- 
stration projects where pharmacists receive financial pay- 
ments for cognitive services. Noteworthy is that some of 
these initial disease state management efforts (e.g., man- 
agement of hypertension, lipid disorders, and thrombosis) 
require practice skills and specialized knowledge in car- 
diovascular pharmacotherapy . 
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The process of developing a new drug, from the 
identification of a potential drug candidate to postmarket- 
ing surveillance, is extremely complex. The drug 
development process requires input from various members 
of a multidisciplinary team and thc conduct of numerous 
studies. Thc time from drug discovery to marketing takes 
an average of 13 years. Once a chemical is identified as a 
new drug candidate, extensive preclinical analyses must be 
completed before the drug can be tcstcd in humans. The 
pharmacology, toxicology, and prcclinical pharmacoki- 
netics must be characterized. The formulations of the drug 
product that were used in the prcclinical studies may be 
different from the formulation of the final drug product, 
which may require that additional formulation work and 
pharmacokinetic analyses be performed. If the character- 
istics of the new drug candidate are acceptable for all of 
thc preclinical assessments, it may then be tested in 
humans. The new drug candidate, at this point, enters the 
clinical research stage of drug development. 

Clinical research represents a vital stagc in thc 
development process a stage that is no less daunting than 
the preclinical research stagc. The data obtained from the 
first-time.-in-human, Phase I pharmacokinetic studies, and 
initial safety evaluations in healthy volunteers can make or 
break the entire developmental program for a drug 
candidate. The sponsoring company, of course: hopes that 
the data collected in thesc initial studies will show minimal 
safety concerns over an adequate dose range. The 
pharmacokinetic data can then be used to help design 
future studies in which efficacy and long-term safety arc 
assessed and additional pharmacokinetic and pharmaco- 
dynamic data are collectcd. 

Although the basic designs of the initial single and 
multiple dose-escalating studies are generally straightfor- 
ward (but the starting dose is often intenscly debated), it is 
imperative that these studies and future studies be de- 

signed to address specific questions. The questions vary 
depending on numerous specific considerations, including 
the targeted disease characteristics (e.g., acute or chronic); 
desired safety, efficacy, and pharmacokinetic evaluations; 
and assessment of clinical pharmacology (c.g., dosage 
formulations or dose frequency). Basic study procedures 
must also be considered. Thus, the design, conduct, data 
reporting and analysis, and production of the final study 
reports can be completed only through the coordinated 
efforts of a multidisciplinary drug development team. 

For every clinical study, input is required from multiple 
personnel with various areas of expertisc. Members of a 
drug development teain include physicians, scientists, 
pharmacists, project managers, statisticians, computer 
programers, study monitors, regulatory experts, and for 
some studies, a rcprcsentative of the formulations group. 
While some team members may be able to perform 
multiple tasks, no one team member has the expertise or 
the time to do everything requircd to conduct a clinical 
study. In addition, some members may have overlapping 
abilities, but other membcrs with particular expertise may 
be called upon. For example, pharniacokincticists are 
the experts in pharmacokinetics. but thcy may also bc 
knowledgeable in pharmaceutics, biostati stics. and clinical 
care. Howcvcr, scientists (PhDs) are trained primarily in 
basic rescarch, while physicians (MDs) are trained in 
clinical medicine. Since a single drug dcvclopmcnt 
program is derived from both o f  thesc distinct d 
considerable ovcrlap, cooperation, and coordination are 
necessary to take a drug successfully and efficicntly from 
discovery to markct. 

Clinical drug development is generally divided into 
four phases: Phase 1 through Phase 4. For each study 
conducted within a particular phase, specific information 
is collectcd according to thc rcquiremcnts for individual 
drugs being developed. Collection of safety, efficacy, and 
pharmacokinetic data is the focus of most clinical trials. 
Although these topics appear to be distinct disciplines, 
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they are intertwined and represent different ways of 
evaluating the intrinsic properties of a drug. While the 
safety, efficacy. and pharmacokinetics of a drug may be 
assessed in most studies. the team must establish the type 
and extent of information to be collected, which will vary 
based upon the specific objectives and designs of the 
studies. 

A critical function of the drug development team is 
the development of the study protocol. The study 
protocol must clearly describe the study design and 
methodology that will be used to achieve the study 
objectives. Input from nonmedical and nonscientific 
members of the team, such as marketing and information 
technology experts, also is helpful in establishing 
development strategies and in designing and conducting 
of clinical studies. Finally, project planning efforts can 
synchronize team efforts, help contain the soaring costs 
of pharmaceutical research: and coordinate international 
development efforts. 

The drug development team‘s primary goal is to gain 
approval to market the drug, which requires that a 
marketing application be submitted to a regulatory 
agency (e.g., a New Drug Application [NDA] is 
submitted to the Food and Drug Administration [FDA] 
in the United States and to the Health Products and Food 
Branch [HPFB] in Canada, while a Marketing Authori- 
zation Application [MAA] is submitted to European 
regulatory agencies). During the conduct of the studies 
and the compilation and analyses of the data, the team 
must consider and evaluate many issues, such as how to 
collect, categorize, and report adverse events. All of 
these decisions will affect the marketing application that 
is submitted and may ultimately define how the drug is 
to be administered. 

Many of the decisions to be made by the team, and 
particularly by the investigators, pose ethical dilemmas. 
Legislation has been enacted to protect human research 
subjects. Recently, the most pressing ethical dilemma 
facing the clinical research scientist concerned biotech- 
nology and genetic engineering research. 

Frequent changes in the regulations and guidelines of 
various regulatory agencies, differences in interpretations 
of these rules, and special reporting mechanisms for 
adverse events represent only a few of the challenges 
facing a drug development team. Due to continuous 
advances in scientific information, understanding of 
disease processes, and gene therapy, change continues to 
be the rule in modern drug development. However, 
through the efficient application of sound scientific 
principles in an ethical manner and with a coordinated 
team effort, effective new therapies can continue to be 
developed and marketed. 

The physician’s contribution to drug development and 
the physician’s role on a drug development team have 
changed over the last few decades (1). Before the 
1960s, medical departments of pharmaceutical compa- 
nies were primarily composed of physicians who were 
routinely involved in responding to drug information 
requests rather than developing new drugs. The 
Kefauver-Harris Amendment. enacted in 1962, required 
pharmaceutical companies to demonstrate before mar- 
keting that a drug was efficacious. which necessitated 
that physicians increase their presence on drug 
development teams. Along with the advent of additional 
governmental regulations, the increase in complexity of 
medical knowledge has mandated that physicians 
become an integral member of any drug development 
team. In fact. because of the different roles of the 
physician within an organization. companies may now 
have various departments (e.g., a clinical research 
department and a clinical safety department) within the 
medical department. 

Although physicians are trained in patient care, 
physicians who are typically employed by pharmaceutical 
companies have more training in scientific methodology 
than those in the past. The physician on the team is the one 
qualified to follow the progress of each patient enrolled in 
a clinical trial and to interpret the results. Some physicians 
continue to spend time treating patients at a university 
hospital or a specific clinic where their specialty can be 
utilized and practiced, which allows these physicians to 
maintain sharp diagnostic skills. Also, some may perform 
basic research in academic settings to develop or maintain 
their knowledge and skills in basic research. 

However, much of today’s clinical research is actually 
conducted by investigators who are not employed by 
the company sponsoring the development of the drug. 
The physician on the drug development team must help 
in the selection of appropriate investigators to conduct the 
clinical studies. Pharmaceutical physicians may rely on 
colleagues who are experts in their respective fields and 
who have appropriate patient populations and facilities for 
the targeted research project. The physician is also the 
expert who deals with emergency situations that may arise 
during the course of a clinical research project, such as an 
overdose or severe adverse experience (SAE) that might 
be experienced with the drug. Similarly. the physician 
assists investigators who are responsible for evaluating the 
severity of adverse experiences (AEs) and determining 
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the causal relationship of the AEs to the drug under 
development. 

The physician’s involvement in clinical research does 
not end with the completion of the clinical study. Medical 
reports, clinical study reports, and sections of NDAs must 
be written. Interactions with regulatory agencies that 
require the physician’s input may occur frequently. 
Physicians in clinical research may also be called upon 
to promote new drugs in a scientific environment by 
organizing symposia and workshops and by reviewing 
journal advertisements and promotional material for 
medical validity and accuracy. 

The role of the physician in a clinical drug development 
program has expanded and has been refined in the last 40 
years. Physicians increasingly contribute clinical and 
scientific expertise and administrative skills. Many 
physicians on drug development teams today spend most 
of their time designing and implementing studies and 
interpreting and reporting data rather than being in direct 
contact with patients. An experienced clinician is an 
important member of any drug development team. 

Scientists 

While a drug development team may have only one 
primary physician, it may have multiple scientists. 
Pharmacokineticists, pharmacologists, toxicologists, and 
pharmaceutical scientists are all involved in the clinical 
development of drugs. The contributions of scientists to a 
drug development project are derived from their 
experience in both scientific methodology and basic 
research (1). 

Although physicians are trained in patient care, 
scientists are trained in problem-solving skills related to 
scientific research. To obtain a doctoral degree, a 
scientist must conduct research and write a dissertation 
that covers a topic of sufficient scope and depth. During 
this process, the scientist learns how to solve problems 
from different perspectives. The scientist also collects 
extensive data and performs data analyses, thereby 
gaining valuable insight into the considerations neces- 
sary to determine the feasibility of collecting data in a 
clinical trial. Also, some scientists, such as pharmaco- 
kineticists with a pharmacy background, may receive 
some clinical experience during their training as a 
scientist. 

Scientists help design major portions of study protocols 
and clinical case report forms (CRFs). The study protocol 
is the overall plan that the study follows, and it must 
contain certain types of information, including the 
following: 1) background data on the targeted disease; 
2) the empirical and structural formula of the drug being 

studied; 3) preliminary pharmacology and toxicology of 
the drug (specific study objectives and designs); 4) the 
methods and materials to be used in the study; 
5 )  information regarding drug packaging, labeling, dosage 
forms, and decoding procedures; 6) overdose manage- 
ment; 7) patient discontinuation procedures; 8) expla- 
nation of informed consent and provisions regarding 
institutional review board approval; and 9) any relevant 
references and appendices. The CRFs are the forms on 
which individual patient data are recorded during a clinical 
trial. From these data, clinical and statistical analyses are 
performed. All the information that is stipulated in the 
study protocol must be collected on the CRFs. 

In conjunction with nonscientific personnel, scientists 
are responsible for ensuring that the CRFs will capture the 
appropriate information for each study subject according 
to the objectives, tests, and evaluations stipulated in the 
protocol. Careful attention must be given to the 
administration of special tests or collection of samples so 
that the timing of the assessments or sample collections do 
not conflict. 

Experience in basic research enables the scientist to 
function as an important link between the basic research 
labs within the company and the drug development team. 
Departments specializing in drug metabolism, micro- 
biology, pharmacology, and toxicology need feedback 
from early human safety and pharmacokinetic studies so 
they can continue to plan and conduct appropriate long- 
term animal studies. Thus, communication between the 
clinical scientist and the basic scientist is important 
throughout the progress of the drug development 
program. 

Because clinical research has become increasingly 
more scientific, experts in the methodology of science are 
necessary for a complete research program. The drug 
development team’s scientists may account for much of 
the scientific expertise, but the roles of the research team 
overlap to form a scientifically sound, medically astute 
cohesive group. In addition to scientific expertise, use of 
the scientist’s administrative talents, such as organi- 
zational skills and familiarity with personnel practices, 
enables effective drug development. Thus, scientists with 
these skills are often employed in management positions in 
many organizations. 

armacists 

The pharmacist’s role on the drug development team has 
greatly expanded the professional opportunities of 
individuals with backgrounds in pharmacy. Pharmacists 
can provide valuable therapeutic insight into medical 
research. Training of pharmacists as clinical scientists with 
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both clinical skills and scientific research skills continues 
to be an emphasis at many pharmacy schools. Several 
programs have been devised for the education and 
development of the pharmacist as clinical scientist ( 2 ) .  
Pharmacists have a broad knowledge in both clinical 
medicine and pharmaceutics, and therefore are able to 
bridge the gap between the clinic and the laboratory. 

Pharmacists’ training focuses on drug therapies in 
disease states, whereas physicians’ training focuses on the 
diagnosis of disease states. Studies regarding drug 
interaction, positive control, or drug comparison involve 
drugs that have been studied and marketed. Pharmacists 
can help in the design of such trials because of their 
knowledge of marketed drugs. 

Additional roles of pharmacists appear in the areas of 
drug information and education and training. Pharma- 
cists have the appropriate expertise in drug therapy to 
answer inquiries from physicians (and other health 
professionals) concerning both marketed and investiga- 
tional drug products. Similarly, the clinic/laboratory 
bridge that the pharmacist builds makes this team 
member especially well suited to educate and train new 
employees in drug development. By offering both 
general and special skills, the research pharmacist 
blends clinical medicine with pharmaceutical science 
and is well qualified as an educator and drug information 
specialist. 

Drug development includes many tasks that may not 
require the specialized expertise of a physician or a 
scientist. Administrative skills, creativity, and excellent 
communication abilities, which are qualities not neces- 
sarily emphasized within traditional medical and scientific 
educational curricula, may be required for many of these 
tasks. 

The administrative skills necessary for drug develop- 
ment include incorporating seemingly disparate hut vitally 
linked concepts into a single overall plan. Integration 
planning may mean organizing study files into a logical 
sequence or helping to assemble the various parts of an 
NDA. In the first example, files must be set up in a way 
that can facilitate internal quality assurance audits and 
FDA inspections. In the second example, knowledge of the 
FDA’s regulations and good abstracting capabilities are 
required. 

Creativity is a quality that cannot be developed through 
formal training. Creativity requires bold conjecture and it 
expresses itself in newer, better ways to accomplish the 
same goals. An example of creativity in clinical drug 
research might involve the development of a variable 

report that could support all of the different research 
documents that are generated by drug research teams. 
With such a variable report, common information need not 
be recreated each time another document is generated. 

Excellent communication skills may be the most 
important quality for individuals working in drug 
development, even for those with strong medical back- 
grounds. Clinical research requires extensive interactions 
with personnel within the organization and with outside 
vendors or clinical sites. The information flow must be 
both efficient and accurate. For example, marketing 
departments must communicate frequently with medical 
departments so that marketing studies, advertising. and 
package inserts can be planned and evaluated. Individuals 
who lack strong science backgrounds but who have 
excellent communication skills often act as liaisons in 
these situations. 

One aspect of clinical research that requires extensive 
contribution by the drug development team personnel is 
study monitoring. Study monitors oversee the planning, 
initiation, conduct. and data processing of clinical studies 
(3). While monitoring studies, monitors must commu- 
nicate frequently with investigators and help ensure the 
data are being collected properly, FDA regulations are 
being followed, and any administrative problems are 
resolved as quickly as possible. Although monitors 
traditionally have had a nonscientific background, many 
monitors today have training in the basic sciences, and 
some even have advanced degrees, which allows them to 
better understand the scientific aspects of the project. 
Effective study monitors have a wide range of talents. 

The many facets of a clinical research program afford 
individuals with varying types of training, education, and 
experience, the opportunity to contribute to the drug 
development process. Although some tasks clearly require 
the clinical or scientific expertise of a physician or a 
scientist, other tasks are better suited to those individuals 
with less specialized and more general capabilities. 

Before clinical drug development can begin, many years 
of preclinical development occur, millions of dollars are 
spent, and countless decisions are made. Basic research 
teams consisting of chemists. pharmacologists, hiol- 
ogists, and biochemists first identify promising thera- 
peutic categories and classes of compounds. One or 
more compounds are selected for secondary pharma- 
cology evaluations and for both acute and subchronic 
toxicology testing in animal models. A compound that is 
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pharmacologically active and safe in at least two 
nonhuman species may then be selected for study in 
humans. Before the drug can be tested in humans, an 
Investigational New Drug (IND) application, which 
contains supporting preclinical information and the 
proposed clinical study designs, must be filed with an 
appropriate regulatory agency. 

Clinical drug development follows a sequential 
process. By convention. development of a new drug in 
humans is divided into four phases: preapproval segments 
(Phases 1 through 3 j and a postapproval segment (Phase 4) 
(1-4). The definitions of the three preapproval phases 
have relatively clear separations. However, the different 
phases refer to different types of studies rather than a 
specific time course of studies. For example. bioequiva- 
lence studies and drug-drug interaction studies are 
both Phase 1 studies, but they may be conducted after 
Phase 3 studies have been initiated. The generalized 
sequence of studies may be tailored to each new drug 
during development. 

ase 

After the appropriate regulatory agency has approved a 
potential drug for testing in humans, Phase 1 of the clinical 
program begins. The primary goal of Phase 1 studies is to 
demonstrate safety in humans and to collect sufficient 
pharmacokinetic and pharmacological information to 
permit the determination of the dose strength and regimen 
for Phase 2 studies. 

Phase 1 studies are closely monitored, are typically 
conducted in healthy adult subjects, and are designed to 
meet the primary goal (i.e., to obtain information on the 
safety, pharmacokinetics, and pharmacologic effects of the 
drug). In addition. the metabolic profile, adverse events 
associated with increasing dosages, and evidence of 
efficacy may be obtained. Because most compounds are 
available for initial studies as an oral formulation, the 
initial pharm-acokinetic profile usually includes infor- 
mation about absorption. Additional studies, such as 
drug-drug interactions. assessment of bioequivalence of 
various formulations, or other studies that involve normal 
subjects, are included in Phase 1. 

Generally, the first study in humans is a rising, 
single-dose tolerance study. The initial dose may be 
based on animal pharmacology or toxicology data, such 
as 10% of the no-effect dose. Doses are increased 
gradually according to a predetermined scheme, often 
some modification of the Fibonacci dose escalation 
scheme ( 5 ) ,  until an adverse event is observed that 
satisfies the predetermined criteria of a maximum 
tolerated dose (MTD). Although the primary objective 

is the determination of acute safety in humans, the 
studies are designed to collect meaningful pharmacoki- 
netic information. Efficacy information or surrogate 
efficacy measurements also may be collected. However, 
because a multitude of clinical measurements and tests 
must be performed to assess safety, measurements of 
efficacy parameters must not compromise the collection 
of safety and pharmacokinetic data. 

Appropriate biological samples for pharmacokinetic 
assessment, typically blood and urine. should be 
collected at discrete time intervals based upon extrapola- 
tions from the pharmacokinetics of the drug in animals. 
Depending on the assay sensitivity, the half-life and 
other pharmacokinetic parameters in healthy volunteers 
should be able to be evaluated, particularly at the higher 
doses. The degree of exposure of the drug is an 
important factor in understanding the toxicologic results 
of the study. Pharmacokinetic linearity (dose linearity) or 
nonlinearity will be an important factor in the design of 
future studies. 

Once the initial dose has been determined, a placebo- 
controlled, double-blind, escalating single-dose study is 
initiated. Generally, healthy male volunteers are 
recruited, although patients sometimes are used (e.g., 
when testing a potential anticancer drug that may be too 
toxic to administer to healthy volunteers). These studies 
may include two or three cohorts, with six or eight 
subjects receiving the active drug and two subjects 
receiving placebo. The groups may receive alternating 
dose levels, which allow assessment of dose linearity, 
intrasubject variability of pharmacokinetics, and dose- 
response (i.e., adverse events) relationship within 
individual subjects. 

Participants in the first study are usually hospitalized or 
enrolled in a clinic so that clinical measurements can be 
performed under controlled conditions and any medical 
emergency can be handled in the most expeditious 
manner. This study is usually placebo-controlled and 
double-blinded so that the drug effects, such as drug- 
induced ataxia, can be distinguished from the nondrug 
effects, such as ataxia secondary to viral infection. The 
first study in humans is usually not considered successfully 
completed until an MTD has been reached. An MTD must 
be reached because the relationship between a clinical 
event (e.g., emesis) and a particular dose level observed 
under controlled conditions can provide information that 
will be extremely useful when designing future trials. 
Also, the dose range and route of administration should be 
established during Phase 1 studies. 

A multiple-dose safety study typically is initiated once 
the first study in humans is completed. The primary goal 
of the second study is to define an MTD with multiple 
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dosing before to initiating well-controlled efficacy testing. 
The study design of the multiple-dose safety study should 
simulate actual clinical conditions in as many ways as 
possible; however, scientific and statistical validity must 
be maintained. The inclusion of a placebo group is 
essential to allow the determination of drug-related versus 
nondrug-related events. The dosing schedule, which 
includes dosages, frequency, dose escalations, and dose 
tapering, should simulate the regimen to be followed in 
efficacy testing. 

Typically, dosing in the second study lasts for 2 weeks. 
The length of the study may be increased depending on the 
pharmacokinetics of the drug so that both drug and 
metabolite concentrations reach steady state. Also, if the 
drug is to be used to treat a chronic condition, a 4-week 
study duration may be appropriate. To obtain information 
for six dose levels with six subjects receiving active drug 
and two receiving placebo for each of two cohorts, a 
minimum enrollment of 24 subjects should be anticipated. 
Similar to the first study in humans, these subjects would 
be hospitalized for the duration of the study. 

Also similar to the first study, pharmacokinetic data 
must be obtained. These data will be used to help determine 
dosage in future efficacy trials. The new pharmacokinetic 
information that can be gathered includes the following: 
1) determination regarding whether the pharmacokinetic 
parameters obtained in the previous acute safety study 
accurately predicted the multiple dose pharmacokinetic 
behavior of the drug; 2) verification of pharmacokinetic 
linearity (i.e., dose proportionality of C,,, and AUC) 
observed in the acute study; 3) determination regarding 
whether the drug is subject to autoinduction of clearance 
upon multidosing; and 4) determination of the existence 
and accumulation of metabolites that could not be detected 
in the previous single-dose study. A number of 
experimental approaches can be used to gather this 
information, and all require frequent collection of blood 
and urine samples. The challenge to the clinical 
pharmacokineticist is to design an appropriate blood 
sample collection schedule that will maximize the 
pharmacokinetic information, yet can be gathered without 
biasing the primary objective-determination of clinical 
safety parameters. 

After the initial introduction of a new drug into humans, 
Phase 2 studies are conducted. The focus of these Phase 2 
studies is on efficacy, while the pharmacokinetic 
information obtained in Phase 1 studies is used to 
optimize the dosage regimen. Phase 2 studies are not as 
closely monitored as Phase 1 studies and are conducted in 

patients. These studies are designed to obtain information 
on the efficacy and pharmacologic effects of the drug, in 
addition to the pharmacokinetics. Additional pharmacoki- 
netic and pharmacologic information collected in Phase 2 
studies may help to optimize the dose strength and 
regimen and may provide additional information on the 
drug’s safety profile (e.g., determine potential drug-drug 
interactions). 

Efficacy trials should not to be initiated until the MTD 
has been defined. In addition, the availability of 
pharmacokinetic information in healthy volunteers is key 
to the design of successful efficacy trials. The clinical 
pharmacokineticist assists in the design and execution of 
these trials and analyzes the plasma drug concentration 
data upon completion of the efficacy studies. 

During the planning stage of an efficacy trial, the focus 
is on the dosage regimen and its relationship to efficacy 
measurements. Plasma drug concentrations for various 
dosages can be simulated based upon the data collected in 
the first two studies in humans. The disease or 
physiological states of the test patients (e.g., organ 
dysfunction as a function of age), concurrent medications 
(e.g., enzyme inducers or inhibitors), and the safety data 
obtained earlier must be considered when choosing an 
optimal dosage regimen for the study. In addition, if the 
targeted site of the drug is in a tissue compartment, 
theoretical drug levels in this compartment can be 
simulated, which may help scientists determine the 
appropriate times for efficacy measurements. 

On completion of the efficacy trial, a therapeutic 
window for plasma drug concentrations can be defined by 
reviewing the correlation between plasma drug concen- 
trations and key safety and efficacy parameters. The goal is 
to improve efficacy and safety of the drug by 
individualizing the dosage based upon previous plasma 
drug concentration profiles in the same patient. 

Phase 3 

If the earlier clinical studies establish a drug’s therapeutic, 
clinical pharmacologic, and toxicologic properties and if it 
is still considered to be a promising dmg-Phase 3 clinical 
trials will be initiated. Phase 3 studies enroll many more 
patients and may be conducted both in a hospital or 
controlled setting and in general practice settings. The 
goals of Phase 3 studies are to confirm the therapeutic 
effect, establish dosage range and interval, and assess 
long-term safety and toxicity. Less common side effects 
and AEs that develop latently may be identified. In 
addition, studies targeted to evaluate and quantify specific 
effects of the drug, such as drowsiness or impaired 
coordination, are conducted during this phase. 
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Phase 3 studies are also used to identify the most 
appropriate population or subpopulation for the study drug 
and to establish a place for the drug in its therapeutic class. 
A drug may be developed in a therapeutic class that 
already has effective alternatives, but the investigative 
compound may have a better safety profile than its 
established competitors. A Phase 3 clinical study can be 
designed to assess relative safety profiles. 

Closer inspection of drug interactions is warranted in 
Phase 3 clinical trials. In many disease states, the use of 
polytherapy is quite common, and the risk of drug-drug 
interactions is high, both from pharmacokinetic and 
pharmacodynamic perspectives. The likelihood of drug 
interactions and semiquantitative estimates of magnitude 
may be predicted from in vitro data (6). The potential for 
interactions needs to be evaluated from two perspectives: 
the potential that the new drug may affect the 
pharmacokinetics of other drugs, and the potential that 
other drugs may affect the pharmacokinetics of the new 
drug. The former generally depends on the ability of the 
new drug to affect various enzyme and carrier-mediated 
clearance processes. Most notably, this concerns the 
cytochrome P450 (CUP) isoforms but could also involve 
conjugative enzymes and transporters, such as 
p-glycoprotein. Drugs may be an effective inhibitor 
without being a substrate of a CYP isoform, as is the case 
for quinidine’s inhibition of CYP2D6. 

The potential for significant drug-drug interactions 
caused by other drugs requires knowledge of the 
components of clearance for the new drug and the 
likelihood that known inhibitors will be coadministered. 
For drugs with multiple pathways and a broad therapeutic 
index, the need for fonnal interaction studies may be 
limited. Population pharmacokinetic analyses of data 
obtained from Phase 3 studies may be used to help 
discover and quantify drug interactions due to classes of 
drugs often associated with inhibition (e.g., macrolides, 
systemic antifungals, calcium channel antagonists, fluox- 
etine, paroxetine) or induction (e.g., anticonvulsants, 
rifampin). 

Most early clinical trials are conducted at university 
medical centers with physicians who specialize in a certain 
area of medicine. When study drugs are eventually 
marketed, however, general practitioners will be prescrib- 
ing them as well. Therefore, it is important that family 
physicians are exposed to study drugs during this phase 
because they represent the segment of clinicians who will 
be writing most of the prescriptions. Similarly, to 
maximize the commercial return on drug development, a 
multi-indication strategy may be pursued (sometimes 
designated as Phase 5 if conducted postapproval). In 
addition, testing of the drug in foreign countries is 

appropriate during Phase 3; however, other countries may ._ - 

operate under different regulatory obligations than in the 
United States. 

hase 4 

Whereas Phase 1, 2, and 3 studies are conducted 
prospectively using subjects or patients whose entrance 
into the study depends on strict inclusion and exclusion 
criteria, Phase 4 studies employ mainly observational, 
rather than exclusionary, study designs. Postmarketing 
surveillance and any additional studies requested by the 
regulatory agency as conditional approval of the NDA are 
conducted during Phase 4. 

Data collection in premarketing clinical trials is an 
extensive, scientific exercise. Detailed blood work, special 
laboratory tests, and careful physiologic monitoring are 
typical in these studies. Postmarketing studies, however, 
are often targeted for much larger patient populations 
(5000- 10,000 or more), which limits extensive data 
collection from each patient and emphasizes collection of 
safety information. These studies are complemented by 
reports of AEs from patients not enrolled in a study. The 
large numbers of patients in Phase 4 studies make it easier 
for researchers to determine rare AEs and can help identify 
patient populations that are at particular risk for certain 
AEs. For example, demographic trends toward side effects 
involving geographic locus, gender, or race may be 
determined from postmarketing surveillance data. 

The task of designing a clinical study cannot be 
undertaken until the study objective of that trial has been 
rigorously defined. The objective should explicitly state 
what is being investigated and vague language should be 
avoided (7). Once an unbiased and specific objective has 
been developed, scientists can build the study design 
around it and then develop and write the protocol (8). 

One of the main considerations when designing an 
investigational study concerns the type and number of 
comparative groups that will be involved. A control group 
of subjects may be evaluated in addition to the group 
taking the investigational drug. Sometimes more than one 
control group is used in a study. The control groups take 
either placebo or active medication and are compared with 
the group taking the investigational drug. This design is 
used to rule out the possibility of a placebo effect or to 
assess the efficacy and safety of the investigational drug 
relative to other drugs currently marketed. 
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Regulatory agencies frequently require the pivotal 
Phase 3 studies, which will be used to support an NDA, to 
be placebo-controlled studies. Placebo medication should 
be as similar as possible to the drug being investigated 
(e.g., same color. taste. and shape). No statistically 
significant difference in response between this group and 
the subjects taking the investigational drug is evidence 
against that drug having any real effectiveness. 

Similar to the placebo considerations, active medi- 
cation taken by the control group also should be as similar 
as possible to the drug being investigated (e.g.. same color, 
taste, and shape). If the formulations cannot be made with 
similar appearances (e.g., tablet, suspension. etc.), a 
placebo of each formulation could be made so subjects 
would take one active formulation and the placebo of the 
other formulation to maintain the blind. No statistically 
significant difference in response in this group relative to 
the subjects taking the investigational drug is evidence that 
active medication has no advantage therapeutically over 
the existing therapy. However. a higher incidence of AEs 
in the control group and an equal rate of efficacy relative to 
the subjects taking the investigational drug are evidence of 
the new drug’s advantage over the existing therapy. 

In addition to determining the types and number of 
control groups that should be included in a study, the drug 
development team must decide between a parallel and a 
crossover design. For example, in a placebo-controlled 
clinical trial, a parallel design is one in which each study 
group takes the same medication (i.e., either placebo or 
active drug) throughout the study. With a crossover 
design. each study group eventually receives both placebo 
and active drug (e.g., one group may take placebo for a 
6-week period and then cross over to receive active drug 
for the following 6-week period). 

An adbantage of the crossover design is that it allows 
each group to be its own control, thereby allowing a 
demonstration of efficacy to occur during the treatment 
with the drug. A disadvantage of the crossover design is 
that residual effects from one treatment period may carry 
over into the other treatment period. Absolute determi- 
nation of efficacy and safety of the different treatments is 
difficult and sometimes impossible. One way to avoid the 
problem of residual effects on crossover studies is to liave 
washout periods between the different treatment phases. 
During the washout period, the patient is either given a 
placebo or no treatment for several days or weeks so that 
any possible metabolite or effect of the drug is “washed 
out” of the patient before the next treatment phase begins. 

An advantage of the parallel design is that it avoids the 
problems associated with possible residual effects of one 
treatment period influencing the other treatment period(s) 
because each treatment group is only exposed to one drug. 

Compared with a crossover study. more patients may be 
required for a parallel study so that statistical significance can 
be established between the study groups. In a parallel study, 
recruiting the required larger numbers of patients who fit the 
study criteria takes longer, but the duration of that study is 
usually shorter than the duration of a crossover study. 

Crossover designs span greater periods of time because 
each group must sequentially take an active and a control 
medication over a period that is long enough to allow a 
treatment effect to emerge. When washout periods are added, 
the time required to conduct these studies becomes longer 
still, and more study subjects may drop out. These difficulties 
are often outweighed by the fact that statistical significance 
can be achieved with fewer patients in crossover studies. 

Once the study design has been chosen, there are many 
other issues to consider when developing and writing 
clinical protocols. Among the topics to be considered are 
criteria for patient eligibility, efficacy and safety para- 
meters. timing of the events, packaging and dispensing of 
the clinical trial material, and the informed consent form. 
Also, to be determined is how the study will be blinded. For 
most well-controlled studies, subjects are assigned to the 
various groups by using a randomization process so that 
biased selection is eliminated, the overall collection of the 
subjects’ variables is comparable in each group, and 
statistical power is guaranteed (9). In these double-blind 
studies. neither the subject nor the investigating scientists 
know to which group the subject has been assigned. Thus, 
extensive input from the drug development team is required 
when designing studies and writing protocols. 

Most drugs are tested in humans to treat a specific disease 
entity or some adverse clinical condition. Because the 
pathogenesis of diseases and the exact mechanisms of 
action of drugs are often poorly understood, the process of 
evaluating a drug’s efficacy can be complicated. Upon 
treatment, a patient’s adverse clinical condition may 
improve; however, for many diseases this occurrence can 
only be evaluated indirectly by clinical assessments (e.g., 
via blood pressure measurements in the treatment of 
hypertension). However, a drug‘s characteristics can also 
be measured directly. For example, measurement of blood 
concentrations of the drug enabling calculation of 
pharmacokinetic parameters is a direct evaluation of the 
drug. 

Similar to efficacy assessments, evaluation of the safety 
of a drug may also involve indirect measurements. One of 
the primary methods of obtaining safety information in a 



Clinical Evaluation of Drugs 135 

clinical trial is through a patient’s rcporting of AEs. 
Although the exact biochemical mechanisms responsible 
for many AEs cannot be evaluated directly, the indirect 
evaluation of the drug’s adverse cffect can be seen 
clinically. Because clinical assessmcnts are indirect 
measures, AE reporting leads to scveral complex questions. 
The degree of drug-relatedness or causality, the cffect of 
concomitant medication, thc severity of the AE, the 
complications of the disease state, and the effects of other 
clinical conditions or diseases are usually difficult to 
determine, particularly early in the drug development 
program. Also, all reports of AEs in a clinical drug research 
program are recorded, tabulated, and cross-referenced to 
form a safety database, regardless of whether the AE is 
determined to bc drug related. The information contained in 
this database is used to generate the package insert. 

Although the clinical effect of a drug is perhaps the 
primary concern of drug development, an understanding of 
the drug’s biochemical and physicochemical properties and 
mechanism of action is also desired. These direct measures 
are of equal concern in drug development as are the indirect 
evaluations of a drug’s clinical effects. The primary tool 
used to study the intrinsic physicochemical properties of a 
drug is pharmacokinetics, which is a branch of biopharma- 
ceutics. Pharmacokinetics describcs the relationship 
between the processes of drug absorption, distribution, 
metabolism (biotransformation), and excretion (collec- 
tively abbreviated ADME) and the time coursc of 
thcrapcutic or adverse cffects of drugs (10). Efficacy is 
determined by the drug concentration at the sitc of action, 
which gcnerally is correlated with the drug concentration in 
the blood. The ultimate goal of pharmacokinetics is to 
charactcrize the sources of variability in the conccntration- 
time profile, which may be correlated with variability in 
efficacy and adverse events. 

Pharmacokinetics can be used to guide dosage regimen 
selection and thereby optimize pharmacologic effects and 
minimim toxicologic effects when a drug is administered to 
an individual patient. Thus, although thc basic pharmaco- 
kinetic properties of a drug are identified during the earlicst 
stage of clinical drug development, the many factors 
afkcting the phamacokinetics in the patient population 
must be identified throughout the drug dcvelopmcnt process 
to enable proper dose selection for individuals. Thus, both 
indirect and direct measurcs arc used to evaluate a drug. 

A successful pharmaceutical company ha\ an appro- 
priate blend of both rcscarch and marketing to enable a 

symbiotic, rather than antagonistic, relation\hip. 
an effective scientific and clinical research team often 
designs and executes experiments and clinical trials that 
involve costly overhead expenses, it is essential for 
marketing decisions to bc geared toward company 
profitability bcing made allow the company profitable so 
these expcnses can be met. Therefore, both medical and 
marketing input arc necc ry if a pharmaceutical 
company is to be successful. 

By gathering data on all facets of the needs in the 
marketplace from clinicians and by maintaining a profile 
awareness of new products under development by 
competitors, markeiing personnel are in an excellent 
position to advise thcir colleagues in the research arena 
who arc responsible for the drug development program. 
Also, a marketing expert can help identify the problems 
other companies are having in selling their product and 
thereby avoid the same difficulties. For instance, sales 
problems may be related to ineffective advertising or 
faulty packaging; therefore, they do not concern clinical 
research. However, problems in sales can also be related to 
a drug’s undesirable effects. An effective drug that does 
not lead to the AEs associated with an already approved 
drug would have a marketing advantage. Someone in 
markcting research may suggest conducting clinical 
studies that would evaluate the relative incidence of the 
AE with the hope that the data could be uscd to support 
effective advcrtising. 

Thus, research and marketing are mutually benefical in 
a successful pharmaceutical company. Marketing groups 
help clinical research teams by supplying them with 
information about competing products, the needs of the 
marketplace, and suggestions for new formulations. 
Clinical research teains provide the data to support 
therapeutic and marketing claims and act as chief advisors 
to marketing personiicl conccrning drug research studies 
and promotional claims. 

Because drugs are frequently marketcd worldwide and the 
clinical devclopment of drugs may involve studies that are 
conducted internationally erfcctive global planning can 
present its own difficulties. Obviously, medical practice, 
regulatory guidelines, and the cultural environment may 
be different in various countries, but also the manncr in 
which research is conceived can differ vastly between 
countries. Mcdical researchers in some countries may be 
more conservative than researchers in other countries, 
which could potentially lead to the underdosing of drugs. 
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These differences in research approaches actually stem 
from differences in ethical standards. 

Another reason that international planning may be 
difficult in drug research concerns the way in which 
various countries view early clinical trials and drug safety. 
Some countries view volunteer subjects and patients 
differently from a regulatory perspective, making it easier 
to recruit and enroll Subjects for Phase 1 studies than it is 
to recruit and enroll patients for Phase 2 or Phase 3 
studies. In the United States. both patients and volunteers 
are viewed in the same way, and studies with patients and 
volunteers cannot be initiated until the FDA has 
authorized an IND. 

In addition to regulatory guidelines, the regulatory 
process is still another aspect of clinical drug development 
that can differ widely between countries. In England, 
sponsoring research firms do not interact very much with 
the British drug regulatory agency the Committee on 
Safety of Medicines. This lack of direct interaction stems 
from the desire to keep commercial influence away from 
the objective evaluation of a pharmaceutical company’s 
study data. This lack of communication results in British 
companies treating government guidelines for conducting 
clinical research as a routine checklist rather than an aid in 
forming the most appropriate development strategy. 

In the United States, federal guidelines (Code of 
Federal Regulations, CFR) have been established by the 
FDA to help sponsoring research firms conduct good, 
consistent clinical studies. However, some of the items 
in these guidelines may not be appropriate for all clinical 
studies, and some items that may be appropriate to 
include in a clinical study may not have been 
incorporated into the federal guidelines. These variations 
occur because each drug and disease state is unique, and 
complete guidelines cannot be established for all cases. 
For these reasons, several meetings are held between 
clinical research teams and the FDA before an NDA 
submission to ensure that all appropriate methodology 
and experimentation is being incorporated into the 
overall drug development project. 

Beginning in the early 1990s, the FDA participated in a 
collaborative effort to harmonize the technical procedures 
for development and regulatory approval of human 
pharmaceuticals internationally. Forces that led the agency 
in this direction included increased trade, the multinational 
nature of the pharmaceutical industry, trade agreements 
such as the North American Free Trade Agreement and the 
General Agreement on Tariffs and Trade by the World 
Trade Organization, European activism, and pressures on 
the industry to control costs (1 1). These pressures included 
intense competition and health care reimbursement 
controls. This harmonization effort is the work of the 

International Conference on Harmonisation (ICH) of 
Technical Requirements for Registration of Pharmaceu- 
ticals for Human Use. ICH has focused on achieving 
harmonization of technical requirements in three major 
regions of the world: the United States, the European 
Union, and Japan. Some of the earliest ICH guidelines 
addressed the format and content of the Investigator’s 
Brochure (12), stability testing (1 3), and genotoxicity 
testing (14). The FDA also works with the World Health 
Organization and other international organizations to set 
standards for health care products (1 1). 

Clinical drug research is a complicated, multidisciplin- 
ary task that may be conducted internationally. In fact, 
many pharmaceutical companies are multinational, with 
locations in several countries. Planning and coordination 
become even more complex for such global drug 
development programs. Despite the differences among 
countries in medical practice, regulation, and culture, 
international drug development and marketing are vital 
parts of many organizations. The successful multinational 
pharmaceutical company will plan its clinical research 
strategy according to any differences among nations before 
to implementing its international development plans. 

CONSIDE S 

No topic in clinical drug development is more con- 
troversial and emotionally charged than the myriad ethical 
dilemmas that face physicians and scientists involved in 
clinical research. Given that clinical research has generally 
proved to have moral consequences through its direct and 
indirect influence on alleviating suffering, steps must be 
taken to ensure that abuses do not occur during the course 
of drug development. Therefore, guidelines for the 
protection of human subjects have been developed, 
proposed, and accepted worldwide (15). 

Because of the atrocities committed by Nazi medical 
researchers in the 1930s, the Nuremberg Code (16) was 
written, and highlighted the importance of obtaining all 
research subjects’ voluntary consent to their participation 
in clinical studies. The Declaration of Helsinki (17), which 
was published by the World Medical Association in 1964 
and has been updated several times since, takes the 
informed consent issue one step further by giving only 
qualified medical scientists and physicians the right to 
conduct clinical research. However, similar concerns go 
back at least to the 1830s, when Dr. William Beaumont 
developed a contract with a patient, and in the late 1800s, 
when a leprosy worker experimented on a patient without 
her consent (1 8). 
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Legislation that ensures the protection of human 
research subjects in the United States includes the 1979 
publication of the Belmont Report on the Ethical 
Principles and Guidelines for the Protection of Human 
Subjects of Research (19). This report concerns the fine 
line between biomedical research and the routine practice 
of medicine and explores the criteria that determine the 
risk-benefit ratio in the consideration of conducting 
clinical research. It also addresses basic guidelines for 
the proper selection of human research subjects and further 
defines the elements of informed consent. 

Other important legisiation in the United States 
includes the FDA’s Guidance for Institutional Review 
Boards (IRBs) (20) for further guarantees of protection for 
human research subjects. IRBs are independent commit- 
tees that review proposed clinical research projects before 
the commencement of the research. These committees 
decide whether the risk to research subjects outweighs the 
potential benefit of the research; they can suggest 
modifications in the research proposal or disapprove the 
project altogether. IKBs must consist of both men and 
women of varying professions. At least one member must 
have his or her primary concern in a nonscientific area 
(e.g., a lawyer or clergyperson), and at least one member 
must not be affiliated with the institution at which the 
research will be conducted. 

Closely related to the rights of human research subjects 
are the rights of routine patients involved in nonresearch 
medical matters. In 1973, the American Hospital 
Association published the Patient’s Bill of Rights (21), 
which requires that the acting physician give his patients 
complete information concerning their diagnosis, treat- 
ment, and prognosis; that the patient be given respectful 
care; that the patient be given the opportunity to refuse 
treatment; and that the patient’s records, condition, and 
medical care be treated confidentially. 

Another ethical issue facing clinical research scientists 
concerns study design, in particular, the placebo- 
controlled clinical trial. The reason placebo-controlled 
clinical trials are conducted is quite compelling from a 
scientific standpoint: to ensure that the evidence support- 
ing the efficacy of an experimental drug is actually due to 
the properties of the drug and not to the psychologic 
properties of the study subjects. In other words, if a 
placebo effect from the experimental drug occurs rather 
than a true therapeutic effect, then a comparison of the 
drug group with the placebo group will show statistically 
similar response rates. It is a way to help separate actual 
drug responses from placebo responses, especially in 
studies investigating psychiatric compounds, but also in 
other therapeutic areas with a clearer “physiologic” or 
“biochemical” basis. 

One defense for conducting placebo-controlled clinical 
trials is that the subjects chosen for the placebo group are 
randomly chosen, so that no malicious withholding occurs. 
Also. many study protocols have provisions of study 
extension that guarantee subjects in placebo groups have 
the opportunity to take the drug as an extension of the 
study after they complete the original part, or they are 
offered the chance to receive alternative therapy. Study 
subjects may be given monetary compensation for their 
participation in studies, in addition to free, thorough 
physical exams, lab work, and physician visits. 

Interestingly, experimental drugs have unknown side 
effects that can cause serious biochemical and physiologic 
problems, whereas placebo medication does not. This fact 
makes possible the contrary argument and objection, on 
purely ethical grounds, to giving study subjects 
experimental and hence unproven drugs. Of course, 
informed consent and careful monitoring by trained 
medical personnel help to alleviate the ethical problems 
associated with giving subjects an active, investigational 
drug. The most important aspect of all studies is that the 
patient be completely informed of all study procedures and 
agree to willingly participate in the study. 

The most recent pressing ethical dilemma facing the 
clinical research scientist surrounds the increasing amount 
of research that is being conducted in biotechnical and 
genetic engineering. Ethical issues will continue to play 
important parts in the medical and legal worlds. Whereas 
pure science is value-neutral, its application is always 
open to debate. Undesirable extremes are likely to exist at 
both ends of the spectrum. 

CON NS 

To conduct a clinical study for the evaluation of a new 
drug, a vast array of personnel is required. Physicians are 
largely used because of their knowledge of clinical 
medicine and patient care, whereas scientists are used 
because of their knowledge of the methodology and the 
science. Pharmacists serve a bridging function due to their 
unique training in therapeutics and the pharmaceutical 
sciences. Nonscientific personnel are indispensable 
because of their ability to coordinate the many facets of 
a drug development project. 

The clinical evaluation of drugs involves many 
different levels of scrutiny before a drug product can be 
marketed. These levels include Phase 1 for safety testing, 
Phase 2 for evaluating efficacy and determining the 
correct therapeutic dose, Phase 3 for large-scale studies 
and determination of drug interactions, and Phase 4 for 
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postmarketing surveillance. Phase 1 studies are typically 
conducted in healthy volunteers, and Phase 2 through 4 
studies are conducted in patients. 

Study design plays a critical role in the clinical 
evaluation of drugs. A clinical study cannot be conducted 
without specifically outlined objectives and a definitive 
plan, which are vital components around which the study 
protocol is constructed. The use of placebo or active drug 
control groups in the study, and whether the design should 
be open, parallel, or crossover, must be determined. In most 
studies, patients are assigned to study groups randomly. 

The developmental objectives facing the clinical 
research team include indirect evaluations of a drug’s 
safety and efficacy, such as effects on vital signs or 
behavior, and direct evaluations of a drug’s intrinsic 
properties, such as its pharmacokinetics and mode of 
action. Also, the marketing-medical liaison is important if 
research is to support future sales plans and advertising is 
to reflect study results. Finally, effective global planning is 
necessary because drugs are more frequently developed 
and marketed worldwide, and therefore involve differing 
patient populations and different government regulations. 
ICH guidelines have helped to standardize regulations 
worldwide. 

The ethical dilemmas facing clinical research scientists 
affect much of the legislation that currently regulates the 
conduct of clinical trials. The goal of drug development 
research is to develop effective pharmacotherapy for 
mankind’s ailments, and regulatory agencies have enacted 
legislation to prevent unethical research. 

Although traditional medicines continue to be dis- 
covered and developed, the fields of biotechnology and 
gene therapy continue to advance. In addition, new 
methods to collect and evaluate clinical data on a real-time 
basis will help to speed the development process. 
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Today, any facility that examines or tests material derived 
from the human body for patient care purposes is subject 
to federal regulation undcr the Clinical Laboratory Im- 
provement Amendments of 1988 (CLIA 1988)."32' His- 
torically, CLIA 1988 was passed in response to perceived 
and documented problems in cytology testing, but the 
law also expanded federal regulation to large numbers 
of previously unregulated laboratories, such as physi- 
cian offices and health screening sites. Except for 
laboratories performing only the simplest of tests, CLIA 
provides a comprehensive regulatory framework includ- 
ing personnel, quality control and quality assurance 
standards. This is significant for pharmacists since 
advances in laboratory technology have created new 
opportunities for pharmacists to conduct testing ser- 
v i c e ~ . ' ' - ~ ~  Although these services are not within the 
traditional pharmacist role, they are consistent with the 
scope of pharmacy practice under the definition of 
pharmaceutical  are."^^' Since the role of the pharmacist 
is continually expanding, pharmacists should be familiar 
with the history and general regulatory framework of 
CLIA 1988. 

Current federal regulation of clinical laboratories is found 
within the Clinical Laboratory Iinprovement Amend- 
ments of 1988 (CLIA 1988) and implementing regula- 
tions.r'.2' The law is quite comprehensive, but this wasn't 
always so. Prior to 1965, therc was very little federal 
involvement in laboratory r e g u l a t i ~ n . ' ~ . ~ '  In fact, only a 
few states regulated or licensed medical laboratories. 
Those states that did regulate laboratories did so mostly 
in conjunction with hospital licensing requirements. 

After 1965, federal government involvement in cli- 
nical laboratory regulation increased, somewhat indi- 
rectly, through conditions of participation in Medicare 

and Medi~aid . '~ '  The laboratory conditions of participa- 
tion for Medicare and Medicaid were basically designed 
to ensure that the government and its beneficiaries re- 
ceived the services paid for and that such services met 
specified minimum standards. In general, the conditions 
of participation only affected hospital and larger inde- 
pendent laboratories participating in the Medicare and 
Medicaid programs. 

In 1967, Congress took a direct role in expanding the 
federal regulation of clinical laboratories by passing the 
Clinical Laboratory Improvement Act of 1 967.'73"1 Un- 
der CLlA 1967, private laboratorics receiving specimens 
in interstate commerce had to be licensed. While this 
cxpanded the number of regulated laboratories, it was 
by no means comprehensive. Federal and state labora- 
tories were exempt. In addition, any laboratory receiving 
fewer than 100 interstate specimens per year was exempt 
from licensurc if it registered and applied for the 
exemption. Therefore, most physician office laboratories 
were exempt. 

In addition to expanding the number of regulated la- 
boratorics, CLIA I967 also increased federal quality 
standards. The new law required that regulated labora- 
tories successfully participate in proficiency testing. 
proficiency testing i s  the periodic testing of unknown 
samples by a laboratory under normal laboratory pro- 
cedures and workload. The purpose of proficiency testing 
is to identify poorly performing laboratories. 

While imperfect in scope, C L l h  1967 continued to 
govern the regulation of clinical laboratories for thc next 
20 years. In 1987, the Wull Street Journal published two 
articles suggesting that, at least for Pap smears, the quality 
of laboratory testing was not as good as expected."'"'' In 
response to the articles, committee hearings were held in 
both the U.S. House of Representatives and the U.S. 
Senate. In addition, the Department of Health and Human 
Services began revising regulations implemented under 
CLIA 1967. On October 31, 1988, Congress enacted the 
Clinical Laboratory Improvement Amendments of 1988 
(CLIA 1988). 
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CLIA 1988 significantly increased the scope of federal 
laboratory regulation both in terms of the number of la- 
boratories regulated and quality standards.[’] Under CLIA 
1988, any facility that examines or tests material derived 
from the human body for patient care purposes is subject 
to federal regulation. Furthermore, the law provides for 
personnel, patient test management, quality control and 
quality assurance standards. as well as proficiency testing 
to identify poorly performing laboratories. 

The legislation came under immediate criticism.[71 Ini- 
tial criticism called the need for more comprehensive 
regulation into question. The Wall Street Journal articles 
that precipitated the legislation focused on “errors’ ’ that 
resulted in missed or delayed diagnosis of carcinoma of 
the uterine cervix. The problems described did exist to 
some degree but the articles were considered by many to 
be sensationalistic and misrepresentative. Furthermore, 
neither the Wall Street Journal article nor congressional 
testimony revealed that the CLIA 1967 regulations al- 
ready applied to cytology and that all cited instances of 
unacceptable laboratory practice had been subject to en- 
forcement under existing regulations. 

Continuing criticism focused on the extent of the re- 
gulation.[12-141 Manj r laboratory professionals expressed 
concern that certain portions of the CLIA regulations 
were overly prescriptive and burdensome. While labo- 
ratory management welcomed the decreased stringency 
in personnel requirements as providing greater flexibi- 
lity in staffing, laboratory professionals expressed con- 
cern that personnel changes were a dangerous weaken- 
ing of standards. 

Physicians operating office laboratories were also 
concerned. Much of the concern focused on the intru- 
siveness of quality standards, especially proficiency 
testing.[141 A chief criticism of proficiency testing was 
that the proficiency testing process is highly artificial 
with many operational, technical, and clerical variables 
that are absent from routine patient testing. Physicians 
argued that in an office setting significant inaccura- 
cies were likely to be detected by the physician. Requir- 
ing physicians to comply with burdensome regulations 
might cause many physicians to eliminate office-based 
laboratory services. They argued quicker and more ac- 
cessible results were more important for immediate 
patient care than highly accurate results after the patient 
has gone home. 

In contrast to the concerns about overregulation were 
concerns about underregulation of persons engaged in 
relatively simple laboratory activities such as health 
screenings.“‘] Under the CLIA 1988 regulations, per- 
sons collecting human specimens for patient care pur- 
poses using specified, relatively simple equipment and 

tests are required to register but are exempt from 
most quality standards. The exception raised concerns 
with regard to accuracy and interpretation of results in 
these settings. 

Although relatively few pharmacies engaged in laboratory 
activities when CLIA 1988 was passed, the issues and 
concerns raised with the passage of CLIA 1988 are ex- 
tremely important to  pharmacist^."^] There is an increas- 
ing need for timely, accurate laboratory values in modern 
pharmacy practice. Objective laboratory measures help 
in determining dosages, evaluating medication efficacy, 
assessing for adverse drug reactions or toxicity, and mo- 
nitoring adherence to therapy. Furthermore, in-pharmacy 
laboratory testing allows for the provision of screening 
services, a valuable public service in the detection of un- 
recognized disease. 

Pharmacists share in the concerns about underregu- 
lated laboratories. especially with regard to accuracy and 
interpretation of results.“’] Since the results of pharma- 
cist-conducted laboratory tests are used in making clinical 
decisions. the values must be accurate. Additionally, 
pharmacists must be knowledgeable about interpretations 
of laboratory results. the variables that can affect them, 
and their clinical implications. Finally. these concerns 
require that equipment be maintained and operated in full 
accordance with the manufacturer’s instructions. 

Given the importance of laboratory data to pharmacy 
practice, pharmacists should be familiar with the regu- 
latory framework of CLIA 1988. A major aim of ex- 
panding the reach of CLIA 1988 to virtually all clinical 
laboratories was to ensure that laboratory tests varied only 
by differences in methodology, equipment used, and 
training required for test performance.“6 17] In other 
words. the type of regulatory standards applied to a phar- 
macy, physician’s office. or some other previously un- 
regulated site would be determined only by the tests 
performed. This regulatory framework is known as a 
“complexity model.” 

Under the complexity model there are three categories 
of tests on which regulatory standards are based: waived 
tests, tests of moderate complexity (including a pro\ ider- 
performed microscopy subcategory), and tests of high 
complexity. The complexity of tests performed within the 
laboratory determine which personnel, proficiency test- 
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ing, patient management, and quality control and quality 
assurance standards will apply to the laboratory. 

Facilities that perform only simple procedures with an 
insignificant risk of an erroneous result may apply for 
waived status (Table I).['*] A test may obtain waived 
status if it employs simple and accurate methodologies, 
the likelihood of erroneous results is negligible, and test- 
ing poses no reasonable risk of harm if performed incor- 
rectly. Tests cleared by the FDA for home use are auto- 
matically waived."'] A complete list of waived tests can 
be found at www.hcfa.gov/medicaid/clia/waivetbl.htm. 

A laboratory performing only waived tests must re- 
gister with Health Care Finance Administration (HCFA) 
and obtain a certificate of waiver. However, laboratories 
operating under a certificate of waiver are only required to 
permit inspections and follow manufacturers' instructions 

in performing tests. While proficiency testing, quality 
control, and personnel standards are not required, persons 
performing waived tests should adhere to basic tenets of 
quality control and quality assurance.[16] 

Table 1 Tests granted waived status under CLIA used in drug monitoring 

Tests that are not specifically waived are categorized as 
either moderate- or high-complexity tests.'2o1 Categori- 
zation into high or moderate complexity depends on the 
knowledge and experience needed to perform the test, 
complexity of reagent materials and preparations used, 
characteristics of operational steps, characteristics of and 
availability of calibration, quality control, and proficiency 
testing materials; troubleshooting and maintenance re- 
quired; and the degree of interpretation and judgement 
required in the testing process. 

Using these criteria, virtually hundreds of tests have 
been classified as moderately complex, while fewer, highly 

Test name Manufacturer Use 

Glucose monitoring devices cleared 
by the FDA for home use 
Bayer DCA 2000 
Metrika DRx HbAlc 

LXN Fructosamine Test System 
LXN Duet Glucose Control 
Monitoring System 
LXN IN CHARGE Diabetes 
Control System 
ChemTrack AccuMeter 
Advance Care 
Accu-Check Instant Plus Cholesterol 
ENA.C.T Total Cholesterol Test 
Lifestream Technologies 
Cholesterol Monitor 
MTM Bioscanner 1000 (for OTC use) 
PTS Bioscanner Test Strips Cholesterol 
Cholestech LDX 

PTS Bioscanner (for OTC use)-for HDL 

PTS Bioscanner 2000 for Triglycerides 

ITC Protime Microcoagulation System 
CoaguChek PST 
AvoSure Pro 
Roche Diagnostics CoaguChek S 
Systems Test 

Various 

Bayer 
Metrika, Inc. 

LXN Corp. 

ChemTrak 
Johnson &Johnson 
Boehringer Mannheim Corp. 
ActiMed Laboratories 
Lifestream Technologies 

Polymer Technology Systems, Inc. 
Polymer Technology Systems, Inc. 
Cholestech 

Polymer Technology Systems, Inc. 

Polymer Technology Systems, Inc. 

International Technidyne Corp. 
Boehringer Mannheim Corp. 
Avocet Medical, Inc. 
Roche Diagnostics Corp. 

Monitoring of blood glucose levels 

Measures the percent concentration 
of hemoglobin Alc in blood for 
monitoring long-term diabetic control 
Measures glucose/fructosamine to 
evaluate diabetic control over a 2-3 
week period 

Cholesterol monitoring 

Measures total cholesterol, HDL 
cholesterol, triglycerides, and 
glucose levels 
Measures HDL cholesterol in 
whole blood 
Measures triglycerides in whole 
blood 
Evaluation of heparin, coumarin, 
or warfarin effect 
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specialized tests (for example, cytogenetics, histopathol- 
ogy, histocompatibility, cytology, and other highly spe- 
cialized tests) have been classified as high complexity.['61 
The categorization of tests enables a laboratory to deter- 
mine easily what level of regulation it will follow.[21.221 
The intent is that testing environments not eligible for a 
certificate of waiver, and which do not conduct highly 
specialized testing, will be certified to perform moderate- 
complexity testing. The personnel, proficiency testing, 
patient test management, and quality control and assurance 
standards for moderate- and high-complexity tests are 
outlined below. 

nnei 

Personnel standards are a significant differentiating ele- 
ment in the regulation of moderate- and high-complexity 
testing l ab~ra to r i e s . ' ~~]  Both types of laboratories require 
a laboratory director, a technical consultant, a clinical 
consultant. and testing personnel. However, the educa- 
tion, training, and experience required for these positions 
differ. In addition, high-complexity laboratories are re- 
quired to maintain technical supervisor and general su- 
pervisor positions. 

Each laboratory performing tests of moderate and high 
complexity must enroll in an approved proficiency testing 
program for each specialty or subspecialty for which it 
seeks certification.[241 In general, proficiency testing re- 
quires five challenges per testing and three testing events 
per year. Failure to attain an overall testing event score of 
at least 80% is unsatisfactory performance. Proficiency 
testing samples must be tested with the laboratory's re- 
gular patient workload, using routine testing methods, and 
by personnel who routinely perform testing. 

t Tes ement 

Laboratories performing moderate-complexity or high- 
complexity testing must also employ and maintain a system 
that provides for proper patient preparation and proper 
specimen collection, identification, preservation, and pro- 
cessing.[251 This system must assure optimum patient spe- 
cimen integrity and positive identification throughout the 
pretesting, testing, and posttesting processes and must meet 
the standards as they apply to the testing performed. 

After December 3 1, 2000, laboratories performing either 
moderate- or high-complexity tests may, in general, meet 

quality control standards by following manufacturer's 
instructions when using a device cleared by the FDA as 
meeting CLIA requirements for quality control.[261 For 
other tests of moderate and high complexity, the re- 
gulations state specific quality control standards. 

Finally, laboratories performing moderate-complexity or 
high-complexity testing must establish and follow written 
policies and procedures for a comprehensive quality as- 
surance program that is designed to monitor and evaluate 
the ongoing and overall quality of the total testing pro- 
~ e s s . [ ~ ~ ]  The laboratory's quality assurance program must 
evaluate the effectiveness of its policies and procedures; 
identify and correct problems; assure the accurate, re- 
liable. and prompt reporting of tests results; and assure the 
adequacy and competency of the staff. 

CLU 

Currently, most pharmacy-based testing falls within the 
waived category and is exempt from extensive quality 
standards. However, given the importance of timely and 
accurate laboratory data in the provision of pharmaceut- 
ical care, it is likely that pharmacy-based laboratory 
testing will expand in breadth and scope.[281 Therefore, 
pharmacists need to be aware of the quality issues raised 
and addressed by CLIA 1988. 

Although the detail is beyond the scope of this 
monograph, pharmacists should also be aware of other 
laws and regulations impacting pharmacy-based labo- 
ratory testing. Many states have their own laws regulating 
laboratory quality and professional competency.['51 In 
addition, there are Occupational Safety and Health Ad- 
ministration (OSHA) standards pertaining to laboratory 
operations.'293301 Before engaging in laboratory testing 
pharmacists should be thoroughly familiar with all la- 
boratory regulations. 
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PHARMACY PRACTICE ISSUES 

WiCa 
Kansas City, Missouri, U.S.A. 

Research is critical to advancing the practice of phar- 
macy. Indeed, thc last three decades contain many exam- 
ples where seminal research papers authored by clinical 
pharmacists have advanced pharmacy care and improved 
patient outcomes. Whereas many clinical pharmacists 
have establishcd strong research programs, there must be 
continued efforts to increase the number of highly com- 
petent pharmacist researchers by reducing barriers into a 
research career and improving the quality of research 
training programs. The American College of Clinical 
Pharmacy (ACCP) continues to receive inquiries regard- 
ing the requisites for a pharmacist to serve as the principal 
investigator (PI) for industry-sponsored research. This ar- 
ticle summarizes Food and Drug Administration (FDA) 
policies regarding the pharmacist’s ability to serve as PI 
on clinical drug research; presents a brief view on this 
issue from the perspective of the pharmaceutical industry; 
describes FDA regulations governing clinical research, 
and the PI’S responsibilities in meeting those regulations; 
and provides advice to clinical pharmacists who desire to 
serve as PIS on clinical drug research sponsored by the 
pharmaceutical industry. 

The ACCP’s role as an advocate for the clinical phar- 
macist as PI began in 1983. At that time, there was ge- 
nerally a great deal of reluctance within the pharma- 
ceutical industry to allow pharmacists to function as PIS. 
Some clinical pharmacists wcrc successfully participat- 
ing as Piis in industry-sponsored and FDA-regulated cli- 
nical research, whereas others were being told by some 

From Pharinacotherupy 2000, 20(5):599-608, with permission of the 
American College of Clinical Pharmacy. 
Copyright f3 2000 by the American College of Clinical Pharmacy. 

industry sponsors that they interpreted FDA regulations 
to allow only physicians to be PIS. To clarify this matter 
then-ACCP president Peter . Vlasscs, Pharm.D., wrote 
then-FDA Commissioner Arthur ull Hayes, MD, re- 
garding FDA regulations on the issue. Stuart L. Nightin- 
gale, MD, then-FDA Associate Commissioner for Health 
Affairs, responded by writing, “It has long been FDA 
policy to accept Doctors of Pharmacy as primary inves- 
tigators of studies of investigational drugs within their 
areas of expertise.” The FDA response noted that a per- 
son “licensed to diagnose and treat disease be officially 
associated with the study” as a coinvestigator (Fig. l).r’l 
Subsequently, many clinical pharmacists used the corres- 
pondence to educate industry research sponsors and gain 
the ability to servc as PIS. 

Some companies continucd to have internal policies 
that required a physician to be the PI. Others interpreted 
the FDA letter to apply only to pharmacokinetic studies 
and not to clinical trials. To clarify the int, Dr. 

ingalc responded, stating, “ octors of Pharmacy may 
serve as clinical investigators for both clinical pharmaco- 
logy studies and clinical trials of a drug provided they do 
so in conjunction with a person licensed to diagnose and 
treat disease,” again emphasizing that a physician must 
be a subinvestigator to assess the patient and make me- 
dical decisions.”’ In 1990, correspondence from the FDA 
to the American Association of Colleges of Pharmacy 
reiterated that “pharmacists can serve as principal inves- 
tigators in any clinical trial” (Fig. 2). 

Fifteen years later, many clinical pharmacists have 
served and continue to serve as PIS in human trials. 
Nonetheless, it is important to asize that one’s aca- 
demic degree alone-whether 
not qualify the individual to 
overall training and experience, complemented by their 
research environment, are integral to their designation as 
PI. As noted by Dr. Nightingale, the FDA may “reject 
any investigator as unsuitable as part of [the] review 
process” if their overall portfolio is insufficient to de- 
monstrate that they possess the knowledge, skills, and 

Vlasses again corresponded with the %; Night- 
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. DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
i 
9, 

1 
Food and Drug Administration 
Rockville MD 20857 

MAY I 0  1983 

Peter H. Vlasses, Pharm.D. 
Associate Director, Clinical Pharmacology Unit 
Thomas Jefferson University Hospital 
11th and Walnut Streets 
Philadelphia, PA 19107 

Dear Dr. Vlasses: 
Your letter of February 24,-1983 to Dr. Hayes has been 
referred to me for response. In that letter you posed the 
question whether Doctors of Pharmacy (Pharm.D.s)may serve as 
investigators in clinical pharmacological studies of 
investigational drugs, You noted that you have received 
varying interpretations of our regulations on this point from 
different manufacturers who sponsor clinical pharmacological 
studies . 
It has long been FDA policy to accept Doctors of Pharmacy as 
primary investigators of studies of investigational drugs 
within their areas of expertise. Because such studies may 
require the diagnosis of disease and the recognition and 
treatment of- adverse reactions or other medical incidents 
occurring during the course of the study, we have required 
that a person licensed to diagnose and treat disease be 
officially associated with the study to be performed. This 
is ordinarily done by naming such an individual in item 6(f) 
of the Form FD-1572 as being responsible to the principal 
investigator of record. Alternatively, both the Doctor of 
Pharmacy and the licensed individual may sign the Form 
FD-1572 as co-investigators, having equal responsibility in 
the performance of the study in question. 

I trust that this clarifies FDA policy on the matter. 

Sincerely yours, 

Stuart L. Nightingale; M.D. 
Associate Commissioner for 
Health Affairs 

Fig. 1 1983 Response letter from the FDA addressing participation of clinical pharmacists as PIS 

experience needed to assume the significant responsibil- 
ities of  PI.'^] 

nistered by telephone to a small number of pharmaceu- 
tical companies. Information was obtained from five 
companies and suggests that most companies do not have 
specific policies that exclude pharmacists from function- 
ing as PIS. However, the general consensus was that 
pharmacists were used primarily for pharmacokinetic 
studies and not for other types of clinical trials. In most 
instances, the program manager or study team leader 

ECTlVE 

To better understand current industry policies regarding 
pharmacists as PIS, a short, informal survey was admi- 
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. DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
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Food and Drug Administration 
Original dated: April 3, 1990 Rockville MD 20857 

American Association of Colleges of Pharmacy 
Attention: Carl E. Trinca, Ph.D. 
1426 Prince Street 
Alexandria, Virginia 22314 

Dear Dr. Trinca: 

Your Letter of November 28, 1989, asked two questions about the 
qualifications for clinical investigators. Please excuse my delayed 
response. 

You asked whether FDA would consider pharmacists, especially Pharm.D.'s 
with adequate training and experience eligible to be principal 
investigators in 1) pharmacokinetic studies and 2) clinical efficacy 
studies. This question has been addressed on a number occasions, 
beginning in 1980 with Dr. Marion Finkel, then director of the office of 
Scientific Evaluation (now called the Offices of Drug Evaluation I and 
II), and most recently in a memorandum (enclosed) from the Directors of 
the Offices of Drug Evaluation. In 1980 and at present, the conclusion 
is the same: pharmacists can serve as principal investigators in any 
clinical trial. Section 505(I) of the Food, Drug and Cosmetic Act 
requires that FDA assure that the investigational drug will be provided 
only to "experts qualified by training and experience to investigate" a 
new drug. Whether or not FDA will permit a particular pharmacist to be 
an investigator in a clinical study will be determined on a case by case 
basis, and may depend on the type of study (pharmacokinetic study, 
clinical efficacy study) proposed in the IND. 

You also asked whether board certification is likely to become an 
important indicator of whether a person is qualified to be a principal 
investigator. Certainly, as boards become more widespread, and it 
becomes more and more probable that well-trained investigators will have 
then, lack of Boards will become more and more conspicuous. Nonetheless, 
the totality of the proposed investigator's experience will be 
corsidered and it is improbable that Boards will become necessary. 

I hope this is helpful to you. If I can be of further assistance, please 
coctact me. 

Sincerely yours, 

Carl Peck, M.D. 
Director 
Center for Drug Evaluation and Research 
Food and Drug Administration 

ENCLOSURE 

Fig. 2 1989 and 1990 Response letters from the FDA reiterating that clinical pharmacists can serve as PIS in clinical trials. 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE : October 4, 1989 

FROM : Director, Office of Drug Evaluation I, HFD-100 
Director, Office of Drug Evaluation 11, HFD-500 

SUBJECT: Non-M.D.'s as Clinical Investigators and Monitors 

TO: Division Directors 

At the June 1, 1989 Division Director's Policy Meeting, one of the topics was FDA 
policy on qualifications of principal investigators. It was agreed that FDA policy 
should continue to be as stated in the July 16, 1980 memorandum from Dr. Finkel, but 
that the memo should be updated to reflect the wording of the IND Rewrite as 
follows: 

Clinical Investisators 

Qualified individuals who are not M.D.'s can participate in clinical trials 
either as principal investigators or sub-investigators provided that an M.D. 
or D.O., (or D.O.S. depending upon the study) is either a sub-investigator or 
is listed in the IND as an individual who will be responsible for drug 
administration and evaluation of patient safety. 

Clinical Monitors 

Qualified individuals who are not M.D.'s can serve as monitors of clinical 
trials provided that an M.D., D.O., or D.O.S. is involved in the review and 
evaluation of the ensuing clinical data and the adverse reactions. 

Please remind division staff of the above policy. 

Robert Temple, M.8? 

-d 
James Bilstad, M.D. 

Fig. 2 1989 and 1990 Response letters from the FDA reiterating that clinical pharmacists can serve as PIS in clinical trials (Continued). 

makes the decision regarding which investigators to 
approach as PIS based on their overall qualifications. If 
a pharmacist can demonstrate their expertise in a 
therapeutic area (as outlined later), and their ability to 
enroll the required number of qualified subjects into the 
clinical trial within an established time period, it would 
appear that most pharmaceutical companies will allow a 
pharmacist to serve as the PI for a study. 

If the contact at a particular company states that a 
pharmacist may not serve as a PI, it may be worth 
inquiring about this policy. It could be that the decision 
maker is unaware of FDA's policy regarding pharma- 
cists as PIS. Such information could influence the 
decision of the study manager, especially if there is no 
company policy that precludes pharmacists from func- 
tioning as PIS. 
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Given the importance of investigator experience and 
qualifications to their designation as PI, the remainder 
of this article centers on the capabilities and responsi- 
bilities (including FDA regulations) needed to serve in 
this capacity. 

F i l  it ies 

Investigations of new chemical entities and dosage forms 
in the United States are regulated by the FDA. A qua- 
lified PI must have a comprehensive understanding of 
FDA policies and regulations regarding the conduct of 
clinical trials and the use of an investigational new drug. 
The PI must also demonstrate their ability to consistently 
abide by these policies and regulations. The Center for 
Drug Evaluation and Research (CDER) monitors the 
clinical development of drugs, whereas the Center for 
Biologics Evaluation and Research (CBER) supervises 
the clinical development of biologics, including most 
biotechnology products. Regulations are designed so 
clinical trials can proceed with new compounds, but with 
adequate safeguards to protect the health and safety of 
study subjects in particular and the well-being of the 
American people in general. Society benefits from the 
availability of new medicines in a timely, cost-efficient 
manner, but there must be protection from unanticipated 
adverse reactions or impure compounds. Information 
about CDER and CBER can be obtained from their 
respective web sites: www.fda.gov/cder and www.fda. 
govlcber. An excellent review of the new drug deve- 
lopment process is found in the CDER Handbook, 
available from CDER’s web site. 

The document, “Guidance for industry: E6-Good 
Clinical Practice: Consolidated Guidance,’ ’ was deve- 
loped by the Expert Working Group (Efficacy) of the 
International Conference on Harmonization of Technical 
Requirements for Registration of Pharmaceuticals for 
Human Use (ICH). The guidance encompasses the ethical 
tenets of the Declaration of Helsinki, as well as good 
clinical practices within the European Union, Japan, Aus- 
tralia, Canada, the Nordic countries, and the World Health 
Organization. It also represents the FDA’s current think- 
ing on good clinical practices. This Good Clinical Prac- 
tice (GCP) guidance establishes standards for all aspects 
of the conduct of clinical studies; seeks to provide assu- 
rance that the data and results of these studies are credible 
and accurate; and assures that the rights, integrity, and 
confidentiality of trial subjects are protected. 

Investigators are defined in the GCP guidance as the 
persons responsible for the conduct of a clinical trial at a 
given site. If that trial is conducted by a team of indi- 
viduals, the PI is the responsible team leader. Subinves- 
tigators are individual team members designated and 
supervised by the PI to perform critical trial-related pro- 
cedures and/or make important study-related decisions. In 
the same document, a clinical trial or study is defined as 
any investigation in human subjects intended to discover 
or verify the clinical, pharmacological, and/or pharmaco- 
dynamic effects of an investigational product. 

~ i ~ t i ~ n s  and Policies 

The FDA’s overwhelming principle of clinical investiga- 
tion is that the rights, safety, and well-being of trial 
subjects should prevail over the interests of science and 
society. The medical care given to, and medical decisions 
made on behalf of, study subjects must always be the 
responsibility of a qualified physician (or when appropri- 
ate, a qualified dentist). However, responsibility for me- 
dical care is not the same thing as responsibility for 
conduct of the clinical trial. 

All investigational new drug research must have an 
FDA-approved study protocol. In the case of research 
supported by the pharmaceutical industry, the sponsor 
(company) designs the trial to generate safety and efficacy 
data needed to support appropriate labeling claims for the 
new product. Frequently, sponsors consult with expert 
scientists to assure that the study has scientific and cli- 
nical merit. Investigators are frequently asked for sug- 
gestions to improve the protocol, but the decisions on 
study design rest with the sponsor and FDA. The sponsor 
identifies and recruits investigators, who then have the 
right to agree or decline to participate in the study. The PI 
must submit their credentials on an FDA Form 1572 for 
approval by the sponsor and FDA. 

Before a trial is initiated, the FDA requires the protocol 
to be approved by an institutional review board (IRB) or 
independent ethics committee. The IRB must address the 
investigator’s qualifications to conduct the proposed trial. 
It does so by reviewing a current curriculum vitae and 
other relevant documentation. Pharmacists seeking ap- 
proval by an IRB must demonstrate experience in the 
conduct of clinical trials similar to the one for which 
approval is being sought. The investigator provides in- 
formation to the IRB, but does not participate in the 
committee’s deliberations. 

The FDA requires each PI to comply with GCP and 
other applicable regulatory requirements, permit monitor- 
ing and audits by the sponsor and the FDA, and maintain a 
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list of qualified persons to whom the investigator has 
delegated significant trial-related duties. A qualified PI 
must show familiarity with the compound to be studied 
and demonstrate adequate resources to conduct the trial. 
This includes being able to recruit in a timely manner an 
adequate number of subjects that meet protocol-defined 
entry criteria, have an adequate number of qualified staff, 
and have necessary facilities available for the anticipated 
duration of the trial. The PI is responsible for assuring that 
all staff assisting in the trial are well informed about the 
protocol, the investigational drug, and their duties with 
regard to the trial. 

enera 

A PI is responsible for the conduct of a scientific 
investigation in accordance with study methodology, a 
signed investigator agreement or contract with the spon- 
sor (if applicable), and any federal or state rules and 
regulations regarding performance of a study using human 
subjects. The underlying premise is to protect the rights, 
safety, and welfare of subjects under the investigator’s 
care and to control the distribution and use of drugs un- 
der study. 

As mentioned, prior to initiation of the trial, the in- 
vestigator needs IRB approval, an approved subject in- 
formed consent form, and approved subject recruitment 
procedures. The investigator must provide the IRB with 
current copies of the Investigator’s Brochure for each 
investigational drug before beginning the trial, and must 
provide updated copies if the Investigator’s Brochure is 
revised during the conduct of the study. The PI is ac- 
countable for obtaining written informed consent from all 
subjects. In life-threatening situations necessitating the 
use of the study drug, the IRB may approve other methods 
of obtaining informed consent. Regardless, an investigator 
may only obtain consent after a subject or their legally 
authorized representative has had sufficient opportunity to 
consider the risks and benefits of participation without 
coercion or unreasonable influence. 

During the clinical study, a qualified physician or 
dentist, as appropriate, who is at least a subinvestigator 
must be responsible for all trial-related medical (or dental) 
decisions. The PI and the institution must ensure that 
adequate medical care is provided to subjects for any 
adverse events related to the trial. Intercurrent illnesses 
that are detected during the course of the study must be 
noted and the subject informed. If agreeable to the study 
subject, the PI is also responsible for informing their 

primary physician about their participation in the trial. 
The investigator should make every effort to determine 
the reason for subject withdrawal from the trial, while 
being respectful of the subject’s rights to withdraw with- 
out explanation. 

During the performance of the study, the investigator 
must maintain adequate documentation of study acti- 
vities and must promptly report any deviations from the 
protocol to both the IRB and study sponsor. Any chang- 
es to the protocol, all adverse drug reactions that are 
both serious and unexpected, and any new information 
that may affect adversely the safety of the subjects or 
their willingness to participate in the clinical trial must 
be promptly reported to the IRB. Substantive changes to 
the protocol must receive IRB approval. Investigators 
must also submit progress reports to the IRB at least 
annually; sponsors will usually request more frequent 
progress reports. 

The PI is responsible for maintaining records associated 
with the clinical study. These include case histories 
designed to record all observations or other pertinent data 
on each enrolled subject, independent of whether the 
subject received active treatment. Data for each trial sub- 
ject is normally recorded on a case report form provided 
by the sponsor. The sponsor may also require study data 
to be recorded in a source document (patient chart). It is 
the responsibility of the PI to assure that the forms are 
filled out with the correct information and according to 
guidelines established by the sponsor. 

Study drugs, whether investigational or commercially 
available, must be controlled and accounted for, and may 
only be administered to study subjects who have provided 
informed consent and who are under the supervised care 
of a trial investigator. Accordingly, a drug accountability 
log must be kept up to date and accurate. The log should 
record the disposition of the drug, including dates, quan- 
tity, and use by subjects. Study drugs must be secured in 
a locked storage area until destroyed, properly disposed 
of, or returned to the study sponsor. 

Case histories, drug accountability logs, and all cor- 
respondence associated with the study must be secured 
and kept for 2 years after the marketing application is 
approved by the FDA. If no such application is filed, or if 
the application is not approved by FDA, these records 
must be retained for 2 years after the investigation is 
discontinued and the FDA is notified. It is advisable that 
records from clinical trials supported by grants from 
academic, government, or voluntary health organizations 
also be maintained for this same time period, unless 
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otherwise specified by the agcncy. If the study is part of 
an international clinical trial, or if speciricd by  the 
sponsor, the PI may be required to keep a patient list with 

igninents for 15 years after the conclusion 
of the trial. 

In the case of premature termination or swpension of 
thc trial, the investigator must promptly inform trial 
sub.jects, assure appropri follow up and treatment if 
required, and inform the B and regulatory authorities 
as appropriate. Similarly, when a trial is completed un- 
dcr normal conditions, the investigator must file final 
reports with the sponsor and inform the institution, the 
IRB, and regulatory authorities (as appropriate) that the 
trial is complctcd. 

Finally, all records must be available on request from 
the FDA or study sponsor within a reasonable time. The 
authorized representativc lrom the sponsor or FDA must 

be allowed to copy documents with patient identifiers 
omitted and must be provided sufficient timc to verify 
records associated with the conduct of the study. Inves- 
tigators are not requircd to provide the names of subjects 
unless the records or a specific individual require more 
intensive examination related to an adverse event, or there 
is suspicion that the records are falsified. Frequent or 
dcliberatc falsification of records may lead to disquali- 
fication of a PI to conduct futurc clinical studies, as wcll 
as potential criminal or civil prosccution. 

Before agreeing to participate in a sponsored clinical 
study. the P11 should answer a number of questions about 
the logistics of conducting thc protocol at their site and 

y Logistics: A § ~ ~ ~ s ~ e ~ ~  and Plan 

I. Administrative Plan 

a. Institutional approvals 
* Determine if contract and investigator agreement regarding responsibilities, intellectual property, confidentiality, 

indemnification, data ownership, and publication rights are acceptable to your institution. 
* Is approval needed from other institutional regulatory committees? 'This might include radiation safety or biohaLards 

committees, 
I l t h e  investigator is receiving funding for the study, how will these monies be handled Mithin the institution? 
How much time is nccdcd by the institution to set up the payment infrastructure? 
Docs the institution havc an overhcad charge for government, voluntary organizations, or corporate studies? 
Will the PI have access to these excess monies after the study is complete'? 

b. IRB 1,ogistics 
I4ow oftcn does the I N 3  meet? 

0 What are the requirements for submission of an IRB study packet? 
0 Take time to talk with the R B  personnel to understand the complete review process before submission. _. 1 his will save time and prevent anxiety. 

[I. Opcrational Plan 

a. Physical Kcsources 
Where will the study be conducted? 
Docs the study require an ambulatory care clinic, a clinical research center, or will patients need to be hospitalizd? 
Usc of tliesc facilities will need to be negotiated with the institution. 

0 What types of tests are necessary? Laboratory testing, radiography, nuclear medicine, physical therapy, or other 
scrviccs should be contacted about the proper method of sending samplcs, ordering tests, and paying for services. 
Some inslitutions may offer research discounts for tests. 
lHow will the test data bc collected? If study data are recorded in patient's charts or institution computers, will the 
invcstigator havc accesb to these charts after the paticnt is discharged or thc study is complete? Verification of 
records may occur several years after a study is complctc: thercfore, access to records must be confirmed prior 
to starting the study. 

b. Human Resources 
Determine need Ibr coinvestigator(s) and outline their roles. 

0 Determine need for study coordinator and responsibilities. 
Assign responsibilities and esldblish deadlines and milestones for all personnel closely related to the study 
(e.g.> study coordinator, coinvestigators, research fel lows). 

e Visit with the nursing staffofthe faculty to avoid unnecessarq delays in starting the protocol. 

Fig. 3 Kccoininended guidclinci for assessment and planning of study logistics before conducting a study protocol 
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should create a sound plan for study implementation. To 
do so, the PI must understand the structure that governs 
research support and funding within their institution to 
avoid technical or financial problems during or after the 
study. Addressing the issues and questions identified in 
Fig. 3 before starting the protocol will help in conducting 
a timely and successful study. 

Once the PI agrees to participate in a clinical study, its 
successful initiation requires that the PI have the fol- 
lowing: 1) regulatory approval from the sponsor and FDA 
[if the study requires an Investigational New Drug ap- 
plication (IND)] through submission of FDA Form 1572; 
2) legal approval by the investigator’s institution of their 
contract and agreement with the study sponsor that details 
the scope of work, data ownership, intellectual property, 
publication rights, indemnification, and confidentiality; 3) 
budget approval from the institution’s grants and con- 
tracts office; and 4) IRB approval of the study protocol 
and informed consent procedure. Investigators are en- 
couraged to complete this process within 45 days to be 
competitive with other research service providers. Two 
major pitfalls of which investigators must be aware 
involve budgetary planning and ownership of data. Poor 
planning in either regard can jeopardize the PI’s ability to 
complete the project and disseminate new scholarly in- 
formation (data ownership and publication). 

Budget 

An essential component to any clinical trial is a well- 
planned budget that accounts for all resources and project 
costs. In many instances, the investigator will be com- 
peting with other sites for the research contract. Therefore, 
the budget must cover costs. provide a reasonable incen- 
tive to the investigative team, and be Competitive in the 
marketplace. All direct and indirect costs must be iden- 
tified and negotiated among the PI, their institution, and 
the sponsor before initiating the study. In doing so, the PI 
will assure that the study can be completed and that useful 
information will be provided to all parties. The most com- 
monly made error on the part of the PI is to underestimate 
study costs because of failure to identify all resources re- 
quired to complete the study or to underestimate their true 
costs. As a result, the study may not be comp2eted andlor 
the investigator‘s research program will not benefit from 
residual funds remaining in the contract budget after study 
completion. These monies can usually be used to sustain 
the infrastructure of the clinical facility or laboratory. 

To avoid these problems. it is recommended that the PI 
consult with internal support staff knowledgeable in bud- 
get design and institutional overhead. Most academic cen- 
ters have a clinical trials office that can help construct a 

comprehensive budget and provide accurate estimates on 
all institutional costs. If such an office does not exist. one 
can contact the campus grants and contract office or a peer 
group with experience in conducting clinical studies in the 
investigator’s setting. Many times, the sponsor will ge- 
nerate a proposed budget for a trial based on usual and 
customary costs. These budgets are typically very com- 
plete, although they can be modified through negotiation 
with the sponsor if the increased costs can be justified. 

The investigator must remember that most clinical trial 
budgets derived in academic settings must conform to the 
Health Care Finance Administration’s corporate compli- 
ance regulations. The regulations state that federal health 
care payers are responsible for covering only those re- 
sources that are medically necessary for the care of a 
patient. Taxpayer dollars (e.g., Medicare) cannot be used 
to subsidize purely research activities, or for experimental 
or unproven medical therapies. 

Research-related costs are derived from the investiga- 
tor’s hospital or clinic, laboratory testing or analysis, or 
through contractual arrangements with other laboratories. 
In addition, there may be patient recruitment costs such as 
advertising, patient expense reimbursement (parking and 
transportation), and participation honoraria. Research 
resources usually include equipment, supplies, and salary 
support for the PI and associated personnel. Salary 
support for the PI and other study personnel generally 
has the greatest flexibility and provides an opportunity to 
generate residual funds to support the PI’s overall 
research program. 

From a financial perspective, the PI’s primary ob- 
jective when entering into a research contract is to com- 
plete the study successfully at or below the requested 
budget. The residual funds that result are often placed into 
a development fund on behalf of the PI and can be used at 
the investigator’s discretion to support other research 
projects. Although this objective is perfectly reasonable, 
study expenditures and allocation of funds must be 
thoroughly documented throughout the course of the 
investigation. Accurate records are often requested by the 
sponsor, and occasionally by outside auditing agencies, 
and are essential to maintaining a productive clinical re- 
search program. 

Publication Rights 

A clear understanding of study responsibilities and 
publication rights should be negotiated among the PI, 
their collaborators, the study sponsor, and the investiga- 
tor’s institution prior to initiating the trial. It is best to 
involve all parties as early as possible and to negotiate all 
aspects before agreeing to the study contract. In this 
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rcgard, most academic institutions have a liaison within 
their research officc for business and industry contracts 
that can assist the investigator to organize and expedite 
this process. It should be thc mission of the PI and liaison 
to ensure the investigator’s freedom to publish the re- 
search findings. This includes the right to publish negative 
results. In doing so, the investigator has ownership of the 
data, materials, and documentation, but the sponsor re- 
ceives copies and is given the right to use the materials for 
certain purposes. In general, sponsoring companies are 
aware of the research mission of academic institutions and 
are flexible in the negotiation process. 

Any terms and conditions that restrict the publication 
rights of the investigator are usually reserved for the 
protection of the sponsor’s patent rights that may arise 
from the contracted work. In this situation, the sponsor is 
granted a specified period of time (e.g., 30 days) to review 
the proposed publication before its submission and is 
provided the right to withhold publication for a specified 
time period (preferably no more than 90 days), pending 
submission of a patent application. It is always important 
to identify in the contract that the investigator and 
supporting institution will not allow any publication 
restriction in such a way as to impede the academic 
progress of a graduate student or research fellow if these 
individuals were integrally involved with the study. If any 
publication restrictions are accepted on behalf of the PI 
and students, they should be agreed to in contractual form 
before initiating the trial. 

Finally, in single-ccnter trials, the order in which 
authors are listed on the publication is usually the res- 
ponsibility of the investigators involved with the study. 
Therefore, choose collaborators wisely. In multicenter 
trials, the publication rights of individual investigators 
and thc expcditious publication of results become more 
complex. In this case, the investigator must accept the risk 
of sacrificing both ownership and timely publication of 
research findings despite a priori agreements with the 
study sponsor. Many sponsors choose authors for multi- 
center studies based on the reputation of those authors in 
the area of study or based on the number of sub.jects that 
their site enrolled in thc trial. Thus, younger investigators, 
or investigators from smaller study sites, may find them- 
selves excluded from the publication process. 

It is important to emphasize that even though pharmacists 
may servc as PHs €or industry-sponsored clinical research, 
the mere fact that a person is a pharmacist does not 
automatically qualify them to serve in this capacity. An 

investigator must establish thcir qualifications and 
credentials before they can reasonably expect an industry 
sponsor to trust them to serve as PI. 

A PI typically evolves from a subinvestigator. Although 
we may consider our research trainees ready to assume a 
career as an independent scientist on completion of thcir 
program, 2-3 years of postdoctoral research training may 
not realistically provide them with sufficient experience. 
For example, a qualified PI should have relevant clinical 
experience in the proposed study population, usually 
gained from several years of experience in patient care. 
However, this patient care experience alone does not 
automatically qualify someone as an investigator. Under- 
standing and demonstrating competence in clinical re- 
search practices, demonstrated compliance with research 
regulations and data management, and the ability to cre- 
ate and manage an investigational plan through task de- 
legation must also be considered. 

The PI must demonstrate that they have acceptable and 
adcquatc resources available to manage the trial, includ- 
ing access to or control over clinical space such as beds 
and clinics, if needed. The facilities must have appropriate 
staff and othcr resourccs to conduct the research and to 
protect the subjects. Specialized testing equipment needcd 
for the experiments must be available, either in the form 
of general testing purchased from the health system or in 
the PI’S own laboratory. 

arc s 

The PI must be knowledgeable about the multiple 
processes needed to manage a clinical study, including 
the medical records system, investigational drug phar- 
macy, clinical laboratory, other clinical departments ne- 
cessary to support the project, the institutional review and 
approval processes, budget and financial management, 
and contract initiation. 

The PI muTt generally demonstrate the existence of a 
qualified research and clinic staff, as appropriate. Very 
few studies can be managed by a single individual, and 
PIS have many other responsibilities. Thus, a successful PI 
must be able to delegate responsibility and hold other 
people accountable. 
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An industry sponsor i s  very keen on knowing that the PI 
can enroll and complete the number of patients required 
or requested in a contractual agreement. The sponsor’s 
research and business plans are entirely dependent on 
productive and enthusiastic PIS and study coordinators. 
Some pharmacists may bc limited in identifying and 
enrolling study sub.jccts by having insufficient direct 
professional responsibility for patient management, or by 
having access to patients only through physicians. To 
overcome this potcntial limitation, the PI should dem- 
onstrate the ability to recruit qualificd patients through 
advertising or similar means. 

udits 

Proof of competence is an increasing demand. Principal 
investigators must be ablc to show they have thc ability to 
perform in compliance with research regulations through 
outside audits of process and product. The ability to dc- 
monstrate this competence through a portfolio of prqjccts, 
meeting contractual obligations, and generating good data 
will serve as an effective rcferencc for obtaining re- 
cognition as a PI. 

The leadership of local pharmacy organizations (e.g., 
colleges of pharmacy, departments of pharmacy, academ- 
ic medical centers) must be supportive and encouraging, 
must remove barriers to successful research, and must 
encourage multidisciplinary collaboration permitting 
pharmacists to reach their potential. These local leaders 
can play a great role in promoting their new mcmbcrs into 
a career in clinical research and providing an environment 
conducive to this endeavor. 

Clcarly, an individual’c academic degree alone does not 
imply that they possess adequate skillc and experience to 

serve as a PI. The FDA and pharmaceutical industry are 
awarc that pharmacists can be excellent invc\tigators. 
However, as is the case with any PI, the pharmacist must 
have a proven track record that demonstrates wccessful 
clinical trial management. As outlined previously, scrving 
as PI is an arduous task. There are many responsibilities 
that require thc investigator to adhere to local institution, 
industry, regulatory, and human assurance guidclines and 
policies. Adherence to these guidelines requires extensive 
documentation. In addition, the investigator must enroll 
patients, execute the protocol, and meticulously collect 
and report paticnt data. Given thcse responsibilities, it is 
understandable why the industry sponsor needs to select 
PIS carefully. It i s  the opinion of the ACCP that the 
pharmaceutical industry should support policies and 
practices that use clinical pharmacists as PIS, as long as 
the pharmacist is an experienced clinical researcher with 
documented credentials, has the adequate institutional 
infrastructure and support, and has access to the required 
patient population. 

This document was prepared by the 1999 Research 
Affairs Committcc: Myryam Bayat, Phar1n.D.; Lisa 
Davis, Pharm.D, FCCP; Darren Knoell, Pharm.D.; Joan 
Korth-Bradley, Ph.D., Pharm.D., FCCP; Mark Munger, 
PharmD., FCCP; Mark Shaefer, Pharm.D., FCCP; Peter 
Vlasses, Pharm.D., FCCP; Daniel Wermeling, PharmD.; 
Chair: Michael Ujhelyi, Pharm.D., FCCP. Endorsed by 
the ACCP Board of Regcnts on January 17, 2000. 
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PHAKMACY PRACTICE ISSUES 

I 

eric 
Kansas City, Missouri, U.S.A. 

As the focus of the standard of pharmacy practice moves 
from dispensing products to optimizing patient outcomes, 
so must the standards for evaluating pharmacists' pcrfor- 
mance. The goal of pharmacy practice is to deliver phar- 
maceutical care to patients. Opportunities are expanding 
for clinical pharmacists to have direct responsibility for 
patient well-being by ensuring optimum outcomes of 
therapy in various health care environments. In 1989 the 
Clinical Practice Affairs Committee of the American 
Collcgc of Clinical Pharmacy (ACCP) developed practice 
guidelines for pharmacotherapy specialists.'" To comple- 
ment the guidelines, the committee developed a template 
for evaluating clinical pharmacists, a tool for assessing 
the extent to which clinical pharmacists' performance 
meets predefined practice standards. The template can be 
adapted to meet site-specific requirements. 

Thc core materials for the development of this template 
(Appendix) were the ACCP practice guidclincs for phar- 
macotherapy specialists,"' the eight stcps of the drug 
use process,"' and the American Society of Hospital 
Pharmacists' technical assistance bulletin on assessment 
of departmental directions for clinical practice in phar- 
macy."' Initially, the standards, criteria for mccting the 
standards, and methods of essment were developed 
for each drug use process step. These reflected impor- 
tant activities in drug distribution and outcomes for pa- 
tient care. Subsequently. standards, criteria, and assess- 
ment methods for evaluating clinical activities outside 
of the drug use process were added. 

The initial draft of the template was evaluated at four 
hospitals under the direction of clinical pharmacy ad- 
ministrators. The evaluators noted several advantagcs of 
the template; for example, it could lead to quality clinical 

From Pharmacoiherupy 1993, 13(6):661-667, with permission of the 
Americam College of Clinical Pharmacy. 
Copyright R? 1993 by the American College of Clinical Pharmacy. 

pharmacy services universally, help to justify the de- 
velopment of clinical pharmacy programs, and improve 
efficiency by minimizing the need for different evaluation 
tools for every institution or practice site. In addition, the 
standards could be incorporated into policy and procedure 
manuals, if desired. 

However, the first draft had several disadvantages, 
including its complexity, the time required to complete it, 
its general rather than specific focus, the assigned per- 
centages for performance standards, and the lack of space 
for documenting findings or adding written comments. 
Opinions varied concerning appropriate predefined stan- 
dards. Some believed that all standards should be met 
100% or the time, whereas others believed such expec- 
tations were unrealistic. The latter group argued that stan- 
dards must reflect pharmacists' level of education and 
training, as well as individual institutions' expectations and 
resources. In addition, certain sections appeared to be 
redundant. The evaluators recommended that sections on 
dispensing and administrative activities bc deleted, and 
that thc template evaluate eithcr clinical pharmacists or 
clinical pharmacy services, but not both. Also, certain as- 
sumptions regarding pharmacists' activities were simply 
not true for every clinical pharmacist; for example, attend- 
ing medical rounds and performing physical assessments. 

Based on this feedback, a revised template that eval- 
uates only clinical pharmacists was developcd and testcd 
at seven institutions. The revised version did not define 
standards, allowing it to be adapted to each institution's 
standards and to the expected performance of the clinical 
pharmacist. Response to the revised template was ex- 
cellent; additional rccommendations for revision as well 
as instructions for personalizing the tool were incorpo- 
rated into the final template. 

Assessment methods describe how the evaluator will 
collect data to evaluate performance for each criterion. 
Examples from the template are review 01 selected mo- 
nitoring forms, chart notations, or orders; review of ad- 
verse drug reaction or incidence reports; review of in- 
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service evaluations or formal evaluation of presentations; acceptance of clinical pharmacotherapy suggestions, 
and comparison of monitoring forms with patient charts. evaluation of patient response, peer review, documenta- 
Other methods that could be used are physician evalua- tion in patients’ charts, patient consultation logs, drug use 
tions, formulary decisions, evaluations of patient profiles, evaluation records, and patient satisfaction surveys. 

endix. Template far the Evaluati 

The template for evaluating a clinical pharmacist is for use by clinical pharmacy managers. It should be revised to 
meet specific institutional requirements for clinical pharmacy practice prior to implementation. Specific numbers and 
types of patient interventions should be included and reviewed to reflect accurately the individual clinical pharmacist’s 
practice responsibilities. 

This ternplate represents only part of the evaluation process. A letter or form should be submitted by an attending 
physician that addresses specific contributions to individual patient care by the practicing clinical pharmacist. Other 
health professionals (i.e., nurses, physician assistants, etc.) who interact daily with the individual clinical pharmacist 
should participate in the annual evaluation process. 

Date Clinical Pharmacist Supervisor 

Instructions for Using the Template 
?he ~emp~ate for the evaluation of a clinical pharmacist was designed to be flexible and adaptable to a 

particular institution, clinical harmacy service, and clinical pharmacist. ?he a d m j n i s t ~ a ~ ~ ~  (evaluator) an 
harmacist for whom it will be used should work together to modify and individuaii~e the tool as 

necessary. Such communication is vital to its effective use. The pharmacist being evaluated must be an 
active participant in the process. 

Step 1. 

Review the performance ap~~a isa l  re~uir~ments of the insti~ution or 
loyee evaluations should be incorpora~ed into th 

Guidelines or other 

Step 2. 

Review the criteria within ach section of the template an delete or add criteria as necessary to reflect 
activities performed the practice site. ?he template can be tailored to an individual p h a ~ ~ a c ~ s ~ ’ s  
activities or to the ~ a ~ i e n ~  care activities of the entire clinical staff. 

Determine the standar s (thresholds) for each criterion. These can reflect un~versal ~tandards 
established for the inst~~ution’s clin ions of an individual clinical pharmacist. The 
standards establis the extent to which the individual performs 
each criterion. Th expressed clearly. Some sites may decide 
not to use standar ever, they should be cautioned that ~b jec t~ve evaluation may be difficult 
without standards. 

Step 4. 

Review the assessment me~hods for each criterion and tailor them to the practice site, the eva~~ator, 
and matter who complet he performance assess 
met nted, and understood he evaluator and the per 
eva and direct observatio e time consuming but yi 
info~mation. 

to identify areas for improve 
in the “~omment~”  section of the 
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111. Evaluation and Review of Drun Reaimen 
Meets 

Criteria Assessment Method Standard Criteria Comments 
Determines drug therapy compliance 
with protocols, guidelines, or 
recommendations. 

Recommends drug discontinuation or 
dosage alteration when indicated. 

Identifies potentially significant drug- 
drug, -food, -laboratory, and -disease 
interactions. 

interactions with therapeutic 
alternatives to health care 
practitioners. 

data to evaluate appropriateness of 
drug product selection and/or dosing 
regimen. 

changes in concomitant therapy or 
the patient's condition. 

Provides pharmacskinetic consultation 
for agents requiring such monitoring. 

Communicates clinically relevant 

Obtains and uses clinical laboratory 

Adjusts drug therapy according to 

Provides and evaluates drug therapy 
orders for appropriateness of dosage, 
route, interval, schedule, and duration 
throughout patient's hospital course. 

Review of selected patient- 
monitoring forms, chart 
notations, or orders 

Review of selected monitoring 
forms and medical charts 

Review of selected monitoring 
forms and medical charts 

Review of selected monitoring 
forms and medical charts 

Review of selected monitoring 
forms, medical charts, and 
orders 

Review of selected monitoring 
forms or selected patient 
charts for documentation 

Review of selected patient- 
monitoring forms or selected 
patient charts for 
documentation 

Review of selected monitoring 
forms, medical charts, and 
orders 

IV, Monitoring Effects of Drug Therapy 
Meets 

Criteria Assessment Method Standard Criteria Comments 
Independently evaluates patient Review of selected patient- 

monitoring forms, chart 
notations, or orders 

activity reports or productivity 

response to drug therapy. 

Participates in patient care rounds to 
provide input into the monitoring of 
drug therapy. reports 

Assures Compliance with adverse drug 
reaction-reporting programs or 

Review of docurnentation on 

Review of adverse drug 
reaction or incident reports 

Review of selected medical 
charts or activity reports 

Records recommendations, 
interventions, or other appropriate 
activity in the medical record or 
appropriate activity report. 
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Criteria 
Meets 

Assessment Method Standard Criteria Comments 
Provides drug education and counsels 
patients on approp~iate drug use 
and storage. 

a p p ~ o ~ ~ i a ~ e  drug p~oduc~s. 
Provides written information for 

Provides educational pr~sen~ations to 
pharmacy staff, students, and other 
health care ~~~fess iona ls .  

Review of selected patient- 
monitoring forms or chart 
notations 

Review of selected patient- 
monitoring forms or chart 
notations 

Review of inservice 
presentations, evaluations, 
and/or scores on post-test 
evaluat~ons 

Meets 
Criteria sessment Met~od tandard Criteria Comments 
ete and accurate rvisor review; recipient 

uation 
ion ~ u ~ e r v i ~ o r  review;  pie pi en^ 

e~alua~ion 
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VIII. Committee lnvolvement 
Meets 

Criteria Assessment Method Standard Criteria Comments 
Contributes to department, hospital, Evaluation of meeting minutes: 
or pharmacy committees. assessment of committee 

members 
Actively participates as a member or 
chairperson of hospital committees. 

Evaluation of meeting minutes 

IX. Miscellaneous Activities 
Meets 

Criteria Assessment Method Standard Criteria Comments 
Participates in local, state, national, or Organization membership, 
international pharmacy organizations. committee membership 

Comments 

a 
This template may be photocopied and used for evaluating clinical pharmacists, 
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Pharmacists are expected to deliver pharmaceutical care, 
that is, to accept responsibility for patients’ well-being by 
ensuring optimum outcomes of drug therapy. Therefore, 
their performance must be evaluated based on this ex- 
pectation. The template should be a useful tool for 
assessing the extent to which clinical pharmacists’ per- 
formance meets predefined practice standards. Its adap- 
tability will allow it to meet site-and pharmacist-specific 
requirements for perrormance appraisal. The evaluator 
and clinical pharmacist should work together to establish 
a priori percentage standards. 
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I 

Clinical pharmacokinetics involves applying pharmaco- 
kinetic principles to determining optimal dosage regi- 
mens of specific drugs for specific patients to maximize 
phannacotherapeutic effects and minimize toxic effects.’ ” 
The birth of clinical pharmacokinetics as a discipline 
was spurred on by an increasing awareness of concen- 
tration-response relationships and knowledge of phar- 
macokinetic characteristics or various drugs, the advent 
of computerization, and advancements in analytical tech- 
nology.‘21 Therapeutic drug monitoring is an important 
aspect of clinical pharmacokinetics that has helped many 
pharmacists enter the clinical arena. Clinical pharmaco- 
kinetics emerged as a specialty pharmacy practice in the 
late 1960s and early 1970s to provide clinical pharmaco- 
kinetic consultation or dosing service. 

Initially, many pharmacokinctics services were ccn- 
tralized programs with only specialists in pharmacoki- 
nctics providing these services.‘” The more recent advent 
of pharmaceutical care, however, has led to morc 
integrated approaches such that clinical pharmacokinctic 
monitoring is becoming a fundamental responsibility of 
all pharmacists providing pharmaceutical care.“”’ As 
such, most pharmacokinetics services are no longer 
centralized or stand-alone programs. However, various 
practice and research opportunities still exist for pharma- 
cists with specialized education, training, or experience in 
clinical pharmacokinetics. These opportunities are out- 
lined following a review of the specialty pharmacy 
practice since the 1980s. 

In 1994, Howard et a1.I4’ publi\hed the rewit\ of a survey 
mailed to Veterans Administration (VA) medical centers 

in the United States (n  = 160, with 93% return rate) to 
assess the provision of pharinacokinetics services. Survey 
results indicated that 104 (70%) of the respondents 
provided pharmacokinetics services. Of the remaining 
30% who did not, almost two-thirds planned to begin one 
in the future. Ninety-eight (94%) of the existing phar- 
macokinetics services were considered to be formally 
recognized in that they were approved by the Pharmacy 
and Therapeutics Committee, offered consultation on re- 
quest, or had a contact person for serum drug concen- 
tration evaluations. Aminoglycosides, vancomycin, and 
thcophylline were thc most frequently monitored drugs. 
Selected characteristics (i.e.> bed capacity, geographic 
region, pharmacy chief‘s highest degree, pharmacy re- 
sidency, and teaching affiliation) were used to evaluate 
whether differences existed bciwcen VA medical centers 
with or without each characteristic. Medical centers with 
a pharmacy residency program were more likely to have 
a pharmacokinctics service compared with those without 
a residency program ( p  < 0.02). Differences among geo- 
graphic regions also were significant (p<O.01), with the 
following percentage of respondents having pharmaco- 
kinetics services: 5 1 (castern); 77 (ccntral); 82 (southern); 
81 (western); 0 (unknown).r41 

In 1996, Murphy et al.‘3’ published the results of their 
national survey of hospital-based pharmacokinetics ser- 
vices. Altogether, 252 questionnaires were mailed to all 
respondents of the 1994 American Society of 
System Pharmacists (ASHP) national survey of hospital- 
based pharinaceutical services’” who indicated that 
their institution provided pharmacokinetics services. The 
response ratc was 42.1 % (n  = 106); however, only 98 
surveys had complete data thus yielding a net response 
rate of 40.2%.‘” Aminoglycosides wcre the main focus 
(60.8 +. 27.7% of total) of pharmacokinetic consultations, 
lollowed by vancornycin (21.1 ? IX.3%), theophylline 
(4.6 t 7.4‘%), other (3.hk 16.0%)$ warfarin (3.1 +. 1 I .  1 %)> 
digoxin (2.2 t 6.1%1), phcnytoin ( 1.2+. 3.0%1), lithium 
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(0.9 +. 5.2%)). carbarnampine (0.6 t 3.4%), valproic acid 
(0.5 * 3.0%), procainamidc or N-acetylprocainamide 
(0.2 t 0.9%), phenobarbital (0.2 f 0.8%), caffeine (0.1 * 
0.7%), quiiiidine (0.1 * 0.6%), cyclosporine (0.1 t 0.4%), 
ethosuximide (0.02 ? 0.1 % I ) ,  and methotrexate (0.02 f 0.1). 
Pharmacokinctics services were paid primarily through 
the pharmacy budget (74.5 *43.6%), although 15 .8 t  
36.5% billed the patien( for the consultation via a phar- 
macy number. A disappointingly high number [i.e., 60 
(61.2%1)] of institutions providing pharmacokinetic con- 
sultations did not counsel patients receiving the service, 
although 12 (12.2%) provided educational materials to 
patients and 30 (30.6%) provided patients with individual 
instruction by the pharmacist or other health care pro- 
fessional. The survey showed that pharmacists, mostly 
staff pharmacists, spent on average of 19 hours per week 
providing pharmacokinetics services.’?’ 

Responses of 20 survey statements on attitudes toward 
pharmacokinctics serviccs were all on the agreement side 
of neutral, with ihe exception of “Pharmacokinetic 
software is so sophisticated that very little judgment is 
needed for pharmacokinetic evaluation” (2.4 ? 1.6 on a 
scale of I = strongly disagree and 7 = strongly agrcc, rz = 
92). Notably, the statements whose average responses 
were >6 included: “Pharmacokinetic reviews and/or con- 
sultations should be integrated into the duties of every 
hospital pharmacist” (6.3 ? 1.3, n = 94); “Provision of 
pharmacokinetic services is an important component of 
hospital pharmacy practice” (6.2 * 0.9, i z  = 94); and “Our 
pharmacokinetic services are very successful in terms 
of acceptance and use by prescribers” (6.1 t I .O, n = 93). 
However, only about 6% of respondents indicated a 
potential for increased pharmacokinetic consultations or 
reviews in  the future. The authors surmised that as the 
profession embraces the concept of pharmaceutical care, 
pharmacokinetic consultations are being integrated into 
the pharmaceutical care process, with the pharma- 
cokinctics specialist in larger institutions acting as a 
consultant to the nonspecialists. Because the survcy 
revealed that only a minority of pharmacokinctics scr- 
vice providers interact directly with patients or thcir 
advocates (12?22% of patients), the authors also en- 
couraged grcater direct involvement of pharmacists 
with patients.’” 

In 1998, Raehl et aLr6’ published the results of the 
1995 National Clinical Pharmacy Services study that 
determined the extent of hospital-based clinical pharmacy 
services in  1109 U.S. acute care, general, medical- 
surgical, and pediatric hospitals with SO or more licensed 
beds. Pharmacokinetic consultations (ix., pharmacist rc- 
view of the serum drug concentration data and paticnt 
medical record with appropriate verbal or written follow 

up) were provided i n  778 (70%) of hospitals survcyed, 
compared with only 54% in 1992. According to the 
1995 survey, provision of pharmacokinetic consultations 
no longer varied by hospital ownership or geographic 
location as  they did in 1992. Those hospitals with 
greater involvement in pharmacokinetic consultations 
included large hospitals, pharmacy teaching hospitals, 
hospitals in which the pharmacy director had a PharmD 
degree, and hospitals with dccentrali,xd pharmacists. 
Pharmacokinetic consultation was among the three ser- 
vices (the other two being adverse drug reaction man- 
agement and drug history) that were more common in 
hospitals with a pharmaceutical care program than in 
those without one. In addition, pharmacokinetic consul- 
tations and drug therapy protocol management were 
the clinical services that experienced the most consis- 
tent and greatest growth since the first national survey 
in 1989. In hospitals providing pharmacokinetic consult- 
ations, 80.4 * 30.3% of inpatients on aminoglycosidc 
therapy for greater than 48 hours had a measured serum 
aminoglycoside concentration. In the hospitals offering 
pharmacokinetic consultations, 74% routinely provided 
documentation in patient medical 

Detailed teaching affiliation data were available for 
1 102 of the 1109 surveyed hospitals in the 1995 national 
clinical pharmacy services Hospitals affiliated 
with both PharmD and BS degree-granting Colleges of 
Pharmacy provided pharinacokinetic consultation as a 
core clinical service (defined as being offered in 50% or 
more of hospitals). However, the percentage was sig- 
nificantly grcater for PharmD-affiliated hospitals [ 85% 
(PharmD), 66% (BS Pharmacy), 63% (nonpharmacy 
teaching), and 57% (nonteaching), p < 0.001].L71 

In 1999, Ringold et al.“’ published the results of thc 
1998 ASHP national survcy of pharmacy practice in acute 
care settings, which pcrtaincd to prescribing and tran- 
scribing practices. Of 1058 general and children’s me- 
dical -surgical hospitals surveyed in the United States, 
548 (51.8%) responded. Of the 536 hospitals or health 
systems for which information was available, 432 (80.6%) 
provided pharmacokinetic consultations. On average, 
435.5 t 943.2 consultations were provided per year 
(12 = 362 hospitals or health systems). Of 4 1 1 total respon- 
dents, 7 1.2% indicated a >80% adoption rate for pharma- 
cokinctic recommendations.’*’ 

aehl et al.“” published the results of the 1998 
National Clinical Pharmacy Services study that deter- 
mined the extent of hospital-based clinical pharmacy ser- 
vices in 950 U.S. acuk  care, general, medical-surgical, 
and pediatric hospitals with 50 or more licensed beds. 
Eighty percent of hospitals offered pharmacokinetic con- 
sultations compared with 70% in 1995, 54% in 1992, and 
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only 40% in 1989. Again, pharmacokinetic consultations 
and drug therapy protocol management were the clinical 
services that experienced the most consistent and greatest 
growth since the first national survey in 1989. According 
to the 1998 survey, those hospitals with greater involve- 
ment in pharmacokinetic consultations included phar- 
macy teaching hospitals. hospitals in which the pharmacy 
director had a PharmD degree, hospitals with decentra- 
lized pharmacists, and those in the Pacific region. In 
hospitals providing pharmacokinetic consultations, 68.9 f 
37.8% of inpatients on aminoglycoside therapy for great- 
er than 48 hours had a measured serum aminoglycoside 
concentration. In the hospitals offering pharmacokinetic 
consultations. 79% routinely provided documentation in 
patient medical records.”] 

Clinicians in general agree that pharmacokinetic 
software cannot replace clinical judgment. Nevertheless, 
judicious use of software programs can facilitate optim- 
ization of patients’ drug therapy. The USC*PACK PC 
program (University of Southern California Laboratory of 
Applied Pharmacokinetics, Los Angeles, CA, USA) is a 
software package developed by investigators at the 
University of Southern California. Within the package, 
individual drug programs enable the clinicians to fit a 
patient’s dosing history and drug concentrations to a 
population model. This Bayseian approach has been 
shown to provide good prediction of concentrations and 
dosage regimens. Seminar courses regarding the scope 
and use of the USC”PACK PC programs are scheduled 
each year. DataKinetics (ASHP, Bethesda, MD, USA) is 
another dosing program based on one-compartment 
modeling. Most of the commonly monitored drugs are 
included in the program. With animation and drawing 
features, STELLA (High Performance Systems, Lyme, 
NH, USA) is a useful program for teaching. Programs 
primarily for analysis of pharmacokinetic data include 
PCNonlin (Scientific Consulting, Inc., Cary, NC, USA), 
RSTRIP (MicroMath. Salt Lake City, UT, USA), and 
NONMEM (University of California, San Francisco, CA, 
USA). Modeling of pharmacodynamic data is available 
with P-PHARM (Simed, Creteil, France) and MKMO- 
DEL (Biosoft, Ferguson, MO, USA), an National Ins- 
titutes of Health and Prevention (N1H)-supported PRO- 
PHET program. A list of pharmacokinetic programs and 
other resources is also available on the world wide web at 
http://www.boomer.org/pkin/.“ 

Clinical pharmacokinetics specialists have opportun- 
ities as directors and/or consultants of clinical pharmaco- 

“See the section on Professional Networking Opportunities later in 
this article. 

kinetics  service^[^-^] to assume the following res- 
ponsibilities, as delineated in the “ASHP Statement on 
the Pharmacist’s Role in Clinical Pharmacokinetic Mon- 
itoring”: 1) design and conduct of clinical pharmacoki- 
netiddynamic research, explore concentration-response 
relationships for specific drugs, and evaluate and expand 
clinical pharmacokinetic monitoring as an integral part 
of pharmaceutical care; 2) develop and apply computer 
programs and point-of-care information systems; and 3) 
serve as an expert consultant to pharmacists with a general 
background in clinical pharmacokinetic monitoring.“] 

Aside from being directors and consultants of clinical 
pharmacokinetics services, clinical pharmacokinetic spe- 
cialists also have professional practice opportunities as 
preceptors of pharmacokinetic residency and/or fellowship 
programs. The American College of Clinical Pharmacy’s 
(ACCP’ s) 2000 Directoiy of Residencies and Fellowships 
lists two residency preceptors (with a total of three 
positions) whose programs have “pharmacokinetics” as 
their primary specialty.“01 At least one of these residencies 
is accredited by ASHP.“ol Using the search engine 
“Yahoo” and the search terms ‘‘Clinical Pharmacokine- 
tic Service” and “Pharmacokinetic Practice,” two more 
residencies in pharmacokinetics were identified.‘””’] All 
these residencies are designed to prepare the resident for a 
career in clinical practice or teaching with a focus on 
pharmacokinetics. The same directory lists 7 fellowship 
preceptors (with a total of 11 fellow positions) whose 
programs have ‘‘pharmacokinetics” as their primary 
specialty.“’] Of these 7 fellowship programs, 4 are ACCP 
recognized. These fellowship programs seek to provide 
fellows with clinical pharmacokinetic/dynamic research 
experience that involves, but is not limited to, study design, 
research methodology, study conduct, analytical methodo- 
logy, data analysis, and scientific writing and research.“’] 

Compared with the 1990s, the current numbers of 
specialized clinical pharmacokinetics pharmacy practices 
and fellowships are small. This likely reflects the general 
trend of integration of clinical pharmacokinetics into the 
concept of pharmaceutical care provided by pharmacists. 
In addition, concentration measurement is only an in- 
termediate endpoint for optimal patient care. However, 
outside the traditional realm of therapeutic drug monitor- 
ing, there are other opportunities for pharmacists with 
indepth knowledge of clinical pharmacokinetics. This 
includes drug evaluation and regulatory review at the Food 
and Drug Administration (FDA), clinical research or drug 
development at pharmaceutical companies, the potential 
role of pharmacokinetic and monitoring for the increasing 
trend of home/community-based parenteral antibiotic 
therapy, and the relatively untested disciplines of toxico- 
kinetics and clinical toxicology. Toxicokinetic studies are 
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not confined to preclinical drug development, and clinical 
toxicology presents a challenging opportunity for evalu- 
ating the adverse effects of drugs and poisons, as well as 
characterizing altered pharmacokinctics and response in 
overdose situations. Even within the current redefined 
practice of therapeutic drug monitoring, opportunities still 
exist. One good example is oplimizing the use of once- 
daily aminoglycosidc dosing. 

Following is a description of a model clinical practice in 
the specialty area of pharmacokinctics practice. This is 
an actual practice setting at the University of Kentucky 
Medical Center. 

The mandate of the Clinical Pharmacokinetics Service 
at the University of Kentucky Medical Center is to ensure 
safe and efficacious dosage regimens through the appli- 
cation of pharmacokinetic/dynamic principles and the 
determination of serum drug concentrations.’”’ The Gli- 
nical Pharmacokinetics Service Policy and Procedure 
Manual outlines standard dosing and monitoring guide- 
lines (for aminoglycosides, carhamazepinc, digoxin, fo- 
sphenytoin, lidocaine, lithium, phenobarbital, phcnytoin, 
procainamide, quinidinc, thcophylline, valproic acid, and 
vancomycin) when providing clinical pharmacokinetic 
monitoring.’ 14’ In addition, the Clinical Pharmacokinc- 
tics Service provides warfarin monitoring for patients 
on services or teams that do not have an assigned clini- 
cal pharmacist.“31 

At the University of Kentucky Medical Center, the 
primary pharmacist or pharmacy resident who attends 
rounds or precepts pharmacy students on a primary me- 
dical team is responsible for clinical pharmacokinetic 
monitoring of all patients on that team. The Clinical 
Pharmacokinetics Service oversees the pharmacokinctic 
monitoring process for all patients Li.e., those on teams 
with assigned pharmacists (“covered”)], as well as those 
who arc on teams that do not have an 
pharmacist or resident (‘ ‘noncovered”). The Clinical 
Pharmacokinetics Service consists of a faculty mcmbcr 
who serves as  the director and of pharmacy practice rc- 
sidcnts and senior pharmacy students during their clini- 
cal pharmacokinctic rotations.’ 1 3 ’  

Patients with serum drug concentrations on “non- 
covered” services are identified by two daily printouts 
provided by the Therapeutic Drug Monitoring (TDM) 
IAoratory (in thc hospital’s clinical laboratory, which 
analyzes all serum drug concentrations), Drug profiles 

also are reviewed at least thrice weekly for all patients 
o n  “noncovered” services to identify any patients who 
are prescribed “monitorablc” drugs for which no serum 
drug concentrations have been ordered. Any physician 
also may request a pharmacist to provide a clinical 
pharmacokinetic evaluation by verbal or written com- 
munication.’ 13’ 

‘The TDM Laboratory notifies the primary pharmacist 
of any “supratherapeutic’ ’ drug concentrations, between 
OX00 and 1700 during the week; after 1700 and on 
weekends and holidays, the pharmacy resident on-call is 
notified. The TDM Laboratory also notifies the Clinical 
Pharmacokinetics Service of any supratherapeutic levels 
for any “noncovered” service. All other TDM issues are 
directed to the Director of the Clinical Pharmacokine- 
tics Scrvicc.Li’31 

For every patient with a serum drug concentration or- 
dered, the primary pharmacist writes a “Clinical Phar- 
macokinetics” note in the progress notes section of the 
patient’s chart within 24 hours for normal or “subthc- 
rapcutic” concentrations, For ”supratherapeutic” drug 
concentrations, the medical teain is notified immediately 
if clinically warranted and a chart note written within 12 
hours after the concentration was reported. The chart 
note contains all relevant patient information and phar- 
macokinetic parameters necessary to provide dosing and 
monitoring rccommcndations.’”’ 

At the University of Kentucky Medical Center, an 
average of approximately 800 serum drug conccntra- 
tions are assessed every month, of which about 300 
are directly evaluated through the Clinical Pharmacoki- 
nctics Service. On average, thc Clinical Pharmacoki- 
netics Service provides direct consultations for 100 to 
125 patients monthly.’ 

Several other examples of clinical pharmacokinetics 
services arc described in the literature. Briefly, Shcvchuk 
and Poulinilsl described a pharmacist training program 
at Regina General Hospital, a 485-bed acute care facility 
in Saskatchewan, Canada, for an aminoglycoside moni- 
toring service and a quality assurance program involving 
pharmacist certification. Amcnt and McGuircL16’ dcs- 
cribed a pharmacokinetic dosing service at Latrobe Area 
Hospital, a 300-bed teaching-community hospital in 
Pennsylvania, wherein the pharmacist initiates and ad- 
justs aminoglycosidc and vancomycin regimens, and 
schedules serum drug concentration measurements and 
renal function lab tests without contacting a physician 
for verbal approval. Williams”71 also described a phar- 
macokinetic consult service at York Hospital, a 565-bed 
community teaching hospital i n  Pennyslvania, that cx- 
pandcd to include other clinical activities. 
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F THE BENEFITS 

Numerous studies on clinical pharmacokinetic monitor- 
ing have demonstrated positive clinical outcomes. The 
reader is directed to a comprehensive review of the evi- 
dence to support such definitive outcomes.121 Some ex- 
amples of positive clinical outcomes for theophylline 
monitoring cited in the comprehensive review include 
decreased length of stay"' 19] and decreased 
For traditional aminoglycoside monitoring, examples in- 
clude decreased length of treatment,[20 211 decreased 
length of hospital decreased febrile 
decreased duration to return to normal or baseline tem- 
perature,1223253261 de creased duration to stabilize heart 
rate,1261 decreased duration to stabilize respiratory rate,[221 
increased patient ~ u r v i v a l , [ ~ ~ , ~ ~ - * ~ ]  and decreased changes 
in serum creatinine values from baseline.[231 For digoxin 
monitoring, examples include decreased length of hos- 
pital stay[301 and decreased 311 Examples of 
beneficial clinical outcomes for anticonvulsants include 
decreased average number of readmissions per patient 
within 3 months of discharger321 and decreased percent- 
age of patients experiencing generalized tonic -clonic 
seizures.[331 Such examples for vancomycin include 
decreased length of hospital stay[341 and decreased 
toxicity. [ 3 4 3 3 5 3  

Several of these studies evaluating the impact of 
clinical pharmacokinetic monitoring on patient out- 

were also cited in a 1996 landmark 
paper by Shumock et al.[361 that summarized and critiqued 
original economic assessments of clinical pharmacy ser- 
vices published from 1988 to 1995. Of the 104 litera- 
ture articles that were identified, 13% fell under the 
category of pharmacokinetic monitoring services (de- 
fined as *'clinical pharmacy services that primarily in- 
volved evaluation of anticipated or actual serum drug 
concentrations and provision of subsequent dosing re- 
commendations"). Two of the articles on pharma- 
cokinetic monitoring calculated benefit : cost ratios of 
75.84: 1 (pharmacokinetic services for patients receiving 
aminoglycosides)i261 and 4.09: 1 (computer-assisted 
aminoglycoside dosing),[241 respectively. Other notable 
findings of the pharmacoeconomic impact of pharma- 
cokinetic monitoring services from individual institu- 
tions were as follows: charge avoidance of $500,000 

despite an increased number of drug lev- 
els ordered, a decrease of $599 in hospital costs; in- 
creased rational ordering of serum drug concentration 
determinations leading to cost avoidance of up to 
$12,325;[3s401 decreased length of treatment;[221 de- 

Comes[21,22,21 26.321 

creased length of stay;[21,22,41.421 d ecreased febrile pe- 
riod;[211 decreased direct costs;"'] annual cost savings 
of $113,934;[22' reduction of $14,000 in drug costs asso- 
ciated with service;[411 savings of $3000;[391 decreased 
number of digoxin serum drug concentrations ordered;[431 
overall cost savings of $100 after 1 year of the pro- 
gram;132' equal cost of pharmacist monitoring and savings 
after 1 year;'"' $1311 savings per patient in the study 
group (computer-assisted aminoglycoside dosing);[241 and 
$490 savings per patient in the study group (pharmacist 
dosing of a m i n ~ p h y l l i n e ) . ~ ~ ~ ]  

Several other examples of the value of pharmacoki- 
netics services on patient or pharmacoeconomic outcomes 
are provided here. 

Pharmacokinetic monitoring of cancer patients on 
methotrexate has been found to significantly reduce the 
incidence of serious toxicity and virtually eliminate death 
due to high-dose m e t h ~ t r e x a t e . ~ ~ ~ ]  Other examples for 
other drugs are discussed in a state-of-the-art paper on 
pharmacokinetic optimization of cancer chemotherapy 
and its effect on outcomes.[461 

An online pharmacy intervention program was de- 
veloped to determine the value pharmacy brings to the 
medication use process to improve patient outcomes at 
the Memorial Sloan-Kettering Cancer Center, a 565-bed 
comprehensive cancer center in New York City. Of 2499 
interventions within 1 year's time, the most common 
types were order clarificatiodchange (1 8%), followed by 
pharmacokinetic consult ( 16%).[471 The authors conclu- 
ded that "pharmacy interventions elevated the standard 
of care and prevented major organ damage and potentially 
life-threatening events,' ' thus demonstrating the major 
role that pharmacists play in improving patient outcomes. 

In a cost-effectiveness analysis of the impact of 
goal-oriented and model-based clinical pharmacokinetic 
dosing of aminoglycosides on clinical outcomes, Van 
Lent-Evers et al.[4X1 found shorter length of hospital 
stay (p = 0.0450), shorter duration of therapy (p < 0.001), 
fewer dosage adjustments ( p  = 0.016), and lower incid- 
ence of nephrotoxicity ( p  = 0.003) in the group with active 
pharmacy-based clinical pharmacokinetic monitoring 
compared with a control group of patients not guided by 
therapeutic drug monit~ring.'~'' 

Although not directly related to patient or pharmaco- 
economic outcomes, deserving of mention is an explor- 
atory study comparing survey data from 127 matched 
pairs of clinical pharmacists and physicians working 
together.[491 Interestingly, both pharmacists and physicans 
rated pharmacokinetic monitoring similarly as an activity 
in which pharmacists were highly competent. Pharmacy 
specialists perceived their influence on prescribing to 
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be higher (p=O.O15) than that of generalists with respect 
to recommendations based on pharmacokinetic~.[~~] 

In a study that determined associations among hospital 
characteristics, mortality rates, and staffing levels for 
professional health care workers in 3763 U S .  hospitals. 
Bond et al.rsO1 found that increased numbers of pharma- 
cists in a hospital were associated with lower mortality 
rates. Although the reasons for this were unknown, the 
authors speculated that providing clinical pharmacy 
services such as pharmacokinetic dosing services, pre- 
venting and detecting adverse drug reactions, and admis- 
sion drug histories may be responsible for improving 
patient care outcomes.[j01 

Performing simple regression analysis on data from the 
1992 National Clinical Pharmacy Services study,[”] Bond 
et al. found a significant ( p  =0.001) association between 
provision of pharmacokinetic consultations and lower 
mortality rates. Further multiple regression analysis did 
not reveal a significant association ( p  = 0.544).[521 Subse- 
quently, Bond et aI.[j3] evaluated direct relationships and 
associations among clinical pharmacy services, phar- 
macist staffing, and total cost of care in 1016 U.S. hos- 
pitals. Pharmacokinetic consultations were among seven 
clinical pharmacy services that were associated with lo- 
wer cost of care ( p  = O.OOOl),  based on simple regression 
analysis. Further multiple regression analysis did not 
reveal a significant association ( p  = 0.436).[531 

AmeTicaiz Society of Health-System Pharmacists State- 
ment on the Pharmacist’s Role in Clinical Pharmacoki- 
izetic Monitoring:“] This is a position statement that 
provides background information and lists responsibilities 
that should be a part of clinical pharmacokinetics services 
or monitoring conducted by all pharmacists. In addition, a 
list of responsibilities that should be assumed by phar- 
macists with specialized education, training, or experi- 
ence in pharmacokinetics is provided.“’ 

American Society of Health-System Pharmacists Sup- 
plemental Standard and Learning Objectives for  Residen- 
cy Training in Clinical Pharmacokinetics Practice:‘j4] 
This document provides comprehensive guidelines and 
objectives for residency training in clinical pharmaco- 
kinetics practice. The contents of the Preamble include 
sections on definition, purpose and philosophy. accredi- 
tation authority, qualifications of the program director, 
selection and qualifications of the resident, and content of 
the residency program. Both the Goal Statements and 

Associated Terminal and Enabling Objectives include 
sections on practice foundation skills, direct patient care, 
drug information, drug policy development, and practice 
management .Is4’ 

A number of network opportunities are available within 
professional organizations. These include, but are not 
limited to. the following: 

American Society of Health-System Pharmacists 
Section of Clinical Specialists Pharmacokinetics Spe- 
cialty Network:[”] The Pharmacokinetics Specialty Net- 
work is available as one of 19 networking assemblies of 
ASHP’s Section of Clinical Specialists, each of which is 
led by a facilitator. Modes of networking among phar- 
macokinetic specialists are via the listserv as well as at 
networking assemblies conducted during ASNP Midyear 
Clinical Meetings. 

American College of Clinical Pharmacy Pharmacoki- 
netics/Dynamics Practice Research Network (PRN):[s61 
The Pharmacokinetics/Dynamics PRN provides a mech- 
anism for networking and collaboration, educational 
programming, and a forum in which ACCP members 
with similar interests can discuss pharmacokinetic and 
pharmacodynamic methods and research. 

American Association of Pharmaceutical Scientists 
Pharmacokinetics, Pharmacodynamics and Drug Meta- 
bolism Section:‘s71 The Pharmacokinetics. Pharmacody- 
namics and Drug Metabolism Section provides an 
opportunity for AAPS members to present new develop- 
ments and exchange ideas related to the field. The section 
is designed to bring together qualified individuals who are 
investigating or interested in pharmacokinetics, pharma- 
codynamics, and drug metabolism. 

American Association of Pharmaceutical Scientists 
Population Pharmacokinetics and Pharmacodynamics 
Focus Group:[s81 The AAPS Population Pharmacokinetics 
and Pharmacodynamics focus group is open to all 
individuals, not just members, who are interested in this 
focused area. The focus group is designed to serve as a 
vehicle for presentations, symposia, and other mechan- 
isms of interchange of relevant ideas. 

American Socieiy fo r  Clinical Pharmacology and 
Therapeutics Pharmacokinetics and Drug Metabolism 
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S e ~ t i o n : " ~ ]  This is a new listserv (phk@lists.ascpt.orgj 
established in June 2000 for Pharmacokinetics and Drug 
Metabolism Section members of the ASCPT. The goal is 
to facilitate communication for the section members. 

Phnrmacokinetic and Pharnmcodynnmic Resources:[601 
The Pharmacokinetic and Pharmacodynamic Resources 
web site (http://www.boomer.org/pkin/) provides links to 
information about pharmacokinetics and pharmacody- 
namics. All individuals interested in discussing phar- 
macokinetics and pharmacodynamics with colleagues 
around the world are invited to subscribe to the listserv. 

Although a number of studies have demonstrated sig- 
nificant positive outcomes from clinical pharmacokinetics 
services, the reader needs to be aware that several studies 
have shown clinical pharmacokinetic monitoring not to 
have a significant effect on specific patient outcomes. A 
few studies even found a negative effect on patient 
outcomes.[21 This equivocal result may reflect that 
conventional patient outcome indicators (e.g., length of 
hospital stay) may not be appropriate to evaluate the value 
of clinical pharmacokinetic service. In addition, specific 
outcome indicators are likely to vary from drug to drug. 
Thus, we need to define those patients who are most 
likely to benefit from clinical pharmacokinetic monitoring 
and incorporate this into our provision of pharmaceutical 
care, while minimizing the time and money spent on 
clinical pharmacokinetic monitoring that has limited 
value (e.g., monitoring of digoxin concentrations for 
efficacy assessment in patients with heart failure or atrial 
fibrillation). Specifically, we should provide clinical 
pharmacokinetics services in a particular situation only 
when the results of the drug assay will make a significant 
difference in the clinical decision-making process and 
provide more information than sound clinical judgment 
alone. The reader is directed to a decision-making 
algorithm for clinical pharmacokinetic monitoring in the 
twenty-first century.'21 

Historically, clinical pharmacokinetics as a specialty 
practice has focused on interpretation of measured drug 
concentration, and modification of dosage regimen 
when appropriate. 

The practice is also mostly concentrated on a limited 
number of drugs that meet certain criteria for concentra- 
tion monitoring. Although such criteria are necessary to 
ensure appropriate use of resources, they may not work in 
the real world setting (e.g., monitoring of digoxin 

concentrations mentioned previously). In addition, such 
criteria for therapeutic drug monitoring limit the practice 
and application of clinical pharmacokinetics to a small 
number of drugs, as well as imply that the specialty is 
purely a "concentration exercise." The authors would 
argue that clinical pharmacokinetics practice should 
expand beyond the traditional realm of therapeutic drug 
monitoring, in terms of concept as well as scope of 
service. For example, the fluoroquinolones are not drugs 
that typically require concentration monitoring. However, 
with the recent knowledge of Cmax to MIC and AUC to 
MIC ratios being important determinants of response, the 
fluoroquinolones may provide a good potential for this 
expanded role. There are obvious technical problems 
regarding assay availability and dose-limiting central 
nervous system toxicity, as well as the need for more 
evidence to apply these pharmacokinetic determinants of 
response in the clinical setting. However, the potential for 
characterizing drug efficacy (and toxicities) using phar- 
macokinetic parameters should be explored to expand the 
role of the clinical pharmacokinetic specialty beyond that 
of therapeutic drug monitoring. 

The explosion of pharmacogenetic and pharmaco- 
genomic research has been fueled by the tremendous 
amount of genetic data generated by the Human Genome 
Project. In the future, instead of targeting a patient's drug 
concentrations within a therapeutic range as in traditional 
clinical pharmacokinetic monitoring, we predict that 
pharmacists will likely be making dosage recommenda- 
tions of certain drugs based on an individual patient's 
genotype. Given the waning use of traditional aminogly- 
coside therapy that has been the primary focus of 
pharmacokinetic monitoring over the years, pharmacoge- 
netics-oriented monitoring of other drugs may well be- 
come the therapeutic drug monitoring of the future. 
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PROFESSIONAL RESOUKCES 

Peter MacCallum Cancer Institute, Victoria, Australia 

Clinical pharmacy serviccs are provided in nearly all 
hospitals in Australia as an integral component of the 
pharmacy service."' The Society of Hospital Pharmacists 
of Australia (SHPA) Standards of Practice for Clinical 
Pharmacy, published in 1996, is the key reference point 
for the provision of clinical pharmacy services to hos- 
pitalized patients in Australia.'2' 

The fundamental components of the Standard are 
the statement of objectives of clinical pharmacy and thc 
documentation of procedures for selected clinical activi- 
ties. In addition, the issues of boundaries of clinical 
practice, training, and education are addressed. These 
guidelines have been utilized in policy development at 
local and federal govcrnment levels; in the accreditation 
of clinical pharmacy services, and as a key standard for 
undergraduate and postgraduate teaching. 

representatives from a range of clinical practice back- 
grounds and membership is by invitation. One of the res- 
ponsibilities of the committee is to develop standards of 
practice for clinical pharmacy for the Society and review 
these at least every five years. The current Standards arc 
an expansion of previously published SHPA guidelines 
on selected clinical pharmacy activities."-" The stan- 
dards published by the Society are not legally binding as 
in the event of conflict or overlap with applicable le- 
gislation, the requirements of the legislation prevail. 

The SHPA Standards of Practice for Clinical Pharmacy 
have becn developed for all patient care settings and 
define the minimum requirements for service provision. 
Standards of practice in specialty areas such as drug usage 
evaluation, oncology, psychiatry, and other arcas of phar- 
macy practice relevant to clinical pharmacy have been 
ratified and should be read in con j~nc t ion . '~ - '~ '  In 
addition, the SHPA Code of Ethics offers direction in 
relation to professional conduct.[I4' 

In Australia, approximately 90% of all hospitals and 
100% of major government-funded hospitals provide 
clinical pharmacy services to admitted patients."' 

SHPA is the primary professional body that represents 
pharmacists practicing in Australian hospitals and similar 
institutions. Founded in 1941, the Society today has a 
mcmbership of more than 1700 pharmacists practicing in 
all statcs and territories of Australia. 

The mission of the Socicty is to promote and develop 
the practice of pharmacy in hospitals and related areas. 
The Society promulgates practice standards, position 
statements, and other documents designed to provide 
professional guidance to members. Within the Society, the 
Division of Specialty Practice overseas a number of expert 
committees relating to selected areas of practice. Thcsc 
expert committees are known as Committee of Specialty 
Practice (COSP). The COSP in clinical pharmacy has 

The fundamental components of the Standard are the 
statement of objectives of clinical pharmacy, the docu- 
mentation of procedures for selected clinical activities, 
the guidance on staffing levels, and the defining of an 
intervention. The issues of boundaries of clinical practice, 
resources required, training, education, quality assurance, 
and documentation requirements are addressed. 

The objectives of clinical pharmacy are stated and 
defined and three key points are worth attention. The 
emphasis of the dcfinition was to stress that patient care 
must bc the focus of clinical practicc. Reference was 
made to "quality use of medicines" as this is one of the 
four central objectives of the National Medicines Policy 
in A~st ra l ia . "~ '  Educational and research activities were 
included in the definition to demonstrate that these are 
core clinical pharmacy activities. 
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Leading on from this definition is a section that 
outlines the extent and operation of a clinical pharmacy 
service. Components that are discussed include the issue 
of the frequency of monitoring of patients’ drug therapy. 
Clinical pharmacists need to be involved in activities 
that could improve patient clinical outcomes but are not 
necessarily focused on individual patients, for example, 
drug usage evaluations and the formulation of care 
plans. Research was addressed specifically by statements 
that involvement is an essential component of contem- 
porary clinical pharmacy practice and should include a 
focus on optimizing drug therapy as well as research 
on the practice of clinical pharmacy. Education is also 
affirmed as a key core activity of clinical pharmacy 
practice. Specific details are not included in the docu- 
ment but rather motherhood statements that emphasize 
the need for involvement in undergraduate and post- 
graduate clinical teaching. 

The third major section of the guidelines is the 
classification of clinical pharmacy services as a number 
of discrete activities. A goal for each activity is stated and 
then a recommended procedure outlines the major generic 
components of the activity. The activities were presented 
in an order that is somewhat reflective of the provision of 
these services. The Standard provides direction on which 
activities should be performed routinely. This is reflected 
in statements relating to medication history interview, 
the monitoring of drug therapy, and the provision of 
medication counseling. 

The guidelines provide direction to the various re- 
sources recommended for the efficient provision of a 
clinical pharmacy service. There is limited detail as the 
primary aim was to briefly describe some selected 
components that should be considered rather than an 
attempt to quantify. 

During the formulation and ratification of the guide- 
lines, overwhelming input from members of the Society 
requested that the committee formulate a guide to 
staffing structure for the provision of a clinical service 
to particular clinical subspecialties. The document incor- 
porates a guide to the ratio of pharmacists to patient bed 
numbers. These figures have not been substantiated by 
any objective measure or structured benchmarking study, 
but are based purely on consensus of the members of 
the Society. 

Documentation of clinical service is featured and 
focuses on the very broad requirements of documenting 
actual activities performed as well as clinician docu- 
mentation in the patient medical record. One of the key 
issues addressed is the defining of an intervention. The 
definition states that an intervention is “any action by a 
pharmacist that directly results in a change in patient 

management or therapy.” By definition, the change must 
have occurred rather than have been merely proposed, and 
non-drug-related changes that impacted on patient man- 
agement are included. 

These guidelines have been utilized in policy devel- 
opment at local and federal government levels. in the 
accreditation of provision of clinical pharmacy services, 
as a key standard for undergraduate and postgraduate 
teaching, and as a benchmark for practice. 

The SHPA Standards of Practice for Clinical Pharmacy 
was one of the reference documents used in the for- 
mulation of the national guidelines to ensure continuity of 
medication management through hospital admission and 
treatment and postdischarge.“61 These guidelines were 
prepared by the Australian Pharmaceutical Advisory 
Council (APAC), which advises the Commonwealth 
Government of Australia on a wide range of pharmaceut- 
ical policy issues. The council includes representatives of 
major professional, industry, consumer, and media orga- 
nizations as well as government members. The council 
published the guidelines in 1998, and they consist of 
broad principles on which standard procedures for 
individual institutions can be based, with the aim of 
ensuring continuity of medication management through 
hospital admission, treatment and postdischarge. 

In another initiative by APAC, an integrated best- 
practice model for medication management in residential 
aged care facilities was devel~ped.“’~ One of the re- 
commendations was that residents’ medication be re- 
viewed with cooperation between the prescriber and 
accredited pharmacists. Incorporated in the APAC model 
are guidelines for the performance of comprehensive 
medication review developed from the SHPA Standards 
of Practice for Clinical Pharmacy. Following on from 
this, the Commonwealth government agreed to reimburse 
accredited pharmacists to perform medication review 
services for nursing homes. Pharmacists can obtain 
accreditation through a number of mechanisms, including 
SHPA and also the Australian Association of Consultant 
Pharmacy (AACP). The AACP practice guidelines for the 
comprehensive medication review in residential care faci- 
lities utilize the Standard. 

The SHPA Standards of Practice for Clinical 
Pharmacy are used as a reference point for benchmark- 
ing the provision of clinical pharmacy services in 
hospitals in Australia. An independent not-for-profit 
organization, the Australian Council of Healthcare 
Standards (ACHS), accredits healthcare organizations 
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through a process evaluation and quality improvement 
program. The Standards have been used as a template 
for developing standards within the ACHS accreditation 
process for specifying the fundamental requirements for 
pharmacy services. 

The structure of the definitions of the clinical activities 
has been incorporated within the national standards for 
classification in health in Australia. SHPA collaborated 
with the Australia National Centre for Classification in 
Health (NCCH) to develop pharmacy procedure codes 
within the International Statistical Classification of Di- 
seases and Health Related Problems Australian Modifica- 
tion.“” The classification has subsequently been piloted 
in 28 hospitals to develop a standard approach to the do- 
cumentation of clinical services to individual patients.[’’] 

Other applications include the use of the intervention 
definition in projects incorporating evaluation of clinical 
pharmacists’ activities. SHPA recently completed a pro- 
spective multicenter study of pharmacist-initiated changes 
to drug therapy and patient management in acute care 
government-funded hospitals in Australia. This was a 
prospective study performed in eight hospitals to examine 
resource implications of pharmacists’ interventions and 
was assessed by an independent, multidisciplinary clinical 
panel. Results of the study are to be published soon. 

The SHPA Standards of Practice for Clinical Pharmacy 
have been utilized extensively in a range of settings 
ranging from undergraduate and postgraduate training to 
experiential clinical teaching. Practical experience place- 
ments are incorporated into the various undergraduate 
curriculums, with students practicing individual clinical 
skills using the SHPA Standards of Practice for Clinical 
Pharmacy as the basis for these activities. 

In addition to undergraduate teaching, the Standard 
has been utilized in developing training programs for 
pharmacy interns. In Australia, there is some variation in 
the requirement for obtaining Pharmacy Board regis- 
tration. In most cases, this requires completion of the B 
Pharm and then a period of traineeship or internship 
followed by a Pharmacy Board examination. Guidelines 
have been developed for the hospital traineeshipshntern- 
ships that are based on the Standards. In 1999, a clinical 
residency program commenced in Victoria, the second- 
largest state in Australia. The program is structured 
around a more advanced level of clinical experiential 
teaching based on the Standard. 

The current SHPA Standards of Practice for Clinical 
Pharmacy published in 1996 are under review. The 
revised document will be circulated extensively to the 
various members of SHPA for comment prior to adoption 
and publication. The new version will be available toward 
the end of 2002. 
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PIIOFESSIONAL DEVELOPMENT 

University of Pitlsburgh, t‘ittshurgh, Pennsy/vanic!, U.5.A. 

I 

A clinical pharmaceutical scientist is an independent in- 
vestigator with education and training in pharmacothe- 
rapeutics who utilizes contemporary research approaches 
to generate new knowledge relevant to drug behavior 
in humans, to therapeutic interventions, and/or to pa- 
tient outcomes. 

The spectrum of research conducted by the commu- 
nity of clinical pharmaceutical scientists (CPSs) is broad 
(Fig. I ) ,  with human research being common to all, as 
indicated by the shaded spheres of clinical research and 
outcomcs rescarch. Some clinical scientists may spend 
thcir entire careers focused on human intcrvcntional or 
observational trials. However, CPSs may also extend the 
programmatic scope of thcir work into ad.jacent research 
spheres, including preclinical research. Fig. I also de- 
monstrates that, although individuals who spend their 
entire careers exclusivcly in the preclinical sphere are 
indeed pharmaceutical scientists, they do not fit thc dc- 
finition of a clinical pharmaceutical scientist. It is the 
nature and the scope of research that defines the clinical 
pharmaceutical scientist. 

The term clinical phurrnuc~cuticul .scientist was originally 
developed within the profession of pharmacy and was 
applied to pharmacy practitioners who became scientists. 
The concept of a CPS originated with the Millis Com- 
mission in 1975, which described the need for “people 
who are equally skilled and trained in a science and in 
pharmacy practice.” This commission proposed the vi- 
sion of  “training skilled pharmacy practitioners in re- 
search to increase the number and variety of clinical 
pharmacists.””’ Since the original definition, the con- 
cept has evolved, and several subsequent definitions have 

been published (Table I ) .  These reflect not only the evo- 
lution of the CPS, but also how the profession of 
pharmacy has changed. 

Since the first definition of the CPS, there have been 
substantial changes in the arenas of both clinical care and 
research. The way that pharmacists interact with patients 
has changed-the clinical context has maturcd from 
pharmacy practice to clinical pharmacy, and subscquently 
to pharmaceutical care. Managed care has emerged, and 
with it has comc a greater focus on patient outcomcs and 
on quality and cost of care. Pharmacokinetics and phar- 
macodynamics, which once representcd cutting edge rc- 
search, have become basic skills critical to the drug dc- 
velopmcnt process. An iiicrcdible array of technological 
advances has increased the spectrum of research possi- 
bilities. Finally, the mapping 0 1  the human genome has 
opened the vista of genetic research to better understand a 
patient’s predisposition to both the beneficial and adverse 
effects of specific pharmaceutical intervcntions. 

Together, thesc changes h a w  expanded the spectrum of 
research opportunities for clinical pharmaceutical scien- 
tists and have fostered the continued evolution of‘ thc 
definition. The term trunslationnl resrarch has evolved to 
define scientific cndeavors that provide a critical link 
between research thcory and human application. The re- 
sult is that today, there is “variety” in the types of cli- 
nical pharmaceutical scientists to he found, which is in 
fulfillment of the Millis Commission imperative. 

Historically, some CPSs began their carccrs as clinical 
pharmacists who had earned a postbaccalaurcate degree 
(PharmD or MS); in their pursuit of answers to thc- 
rapcutic questions, they turned to scientific endeavors and 
conducted clinical research, often in the areas of phar- 
macokinetics and pharmacodynamics. These experiences 
sometimes resulted in individuals developing laboratory- 

174 Enc.)..c./o/x’diu of C(inic.tr/ Phcrr-niaql 
001: 10. 1081IE-b;CP 120006354 

Copyright 0 2003 by Marcel Dekker, Inc. All rights reserved. 



Clinical Pharmacy Scientist 175 

Fig. 1 This figure represents the continuum of research endeavors within the pharmaceutical sciences. The shaded areas represent the 
research areas encompassed by the definition of a CPS. The arrows indicate the potential movement from one sphere of research to 
another. The overlap with genetics, discovery, drug delivery, and animal mechanistic studies represent areas of translational research that 
provide the critical link between research theory and human application. Abbreviation: PWPD, pharmacokineticdpharmacodynamics. 

based research as a means of gaining mechanistic or 
theoretical insight. Other clinical pharmaceutical scien- 
tists began their careers in the research laboratory and 
extended their research into normal volunteer and patient 
studies; these were often individuals with PhD degrees. 
Both career paths resulted in the generation of a CPS, and 
both were essentially “bootstrap” methods of becoming a 
clinical scientist. 

The initial formal CPS training programs emerged in 
the 1980s. These programs required that the trainees 
conduct related patient-oriented and laboratory research. 
Historically, most of these programs were fellowships, 
although a few clinically oriented MS and PhD programs 
also emerged. Although most educational and training 
programs were in schools of pharmacy, some excellent 
fellowships are found in research institutes and health 
care organizations. 

Like the definition of the CPS, the background education 
and training options for becoming a CPS have also 

evolved. Common to most current CPS programs is the 
requirement for training in clinical pharmacotherapeutics. 
Stated in this way, clinically trained health care profes- 
sionals other than pharmacists have the potential to 
become CPSs, given that they have an interest in de- 
veloping research careers within the clinical pharmaceut- 
ical sciences. It is the nature and scope of research and not 
professional background that serves as the foundation for 
the definition of the CPS. 

As stated in the definition, a CPS is an independent 
investigator with education and training in pharmaco- 
therapeutics who utilizes contemporav research ap- 
proaches to generate new knowledge relevant to drug 
behavior in humans, to therapeutic interventions, and/or 
to patient outcomes. 

CPS training options that have been developed 
since the mid-1970s are summarized in Table 2 .  Each 
CPS training option has unique advantages and dis- 
advantages, some of which have been debated pre- 
v i o u ~ l y . [ ~ * ~  91 Despite the differing opinions on the best 
method of training, the goal of these training programs 
is to develop individuals with the skills and confid- 
ence to conduct clinical research within their chosen 
career path. 
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Table 1 Published definitions of clinical pharmaceutical scientists 

Year Definition Author 

1975 

1984 

1987 

1987 

1987 

1987 

1991 

200 1 

People who are equally skilled and trained in a science 
and in pharmacy practice. The goal was to train 
skilled pharmacy practitioners in research to increase 
the number and variety of clinical scientists. 
Clinically experienced pharmacist capable of 
initiating and completing drug related research. 
1) An independent investigator conducting research 
relevant to the behavior of drugs in man. 
2) Person has formal training as a clinical pharmacist. 
A balanced clinical scientist who responds to 
clinical needs of patients and initiates research. 
Person has a balance of clinical and scientific skill. 
Pharmacist with clinical skills, coupled with a sufficient 
background in pharmaceutics to perform clinical 
phamacokinetics and pharmacodynamics research. 
An individual with clinical service responsibilities who 
conducts clinical trials on human subjects and is the PI on grants. 
A pharmacy-trained specialist who independently derives 
new knowledge through observation, study, and 
experimentation focused on drug therapy outcomes 
in patients, and the factors and mechanisms 
determining those outcomes. 
An independent investigator with education and training 
in pharmacotherapeutics who uses contemporary research 
approaches to generate new knowledge relevant to drug 
behavior in humans, therapeutic interventions, and/or 
patient outcomes. 

Millis Commission"] 

Smith et a1.12] 

EvansK3] 

SmithL4' 

Juhl and KrobothL5] 

Schwartz[61 

Blouin et al."] 

Kroboth et al. 

Fellowship programs have provided advanced practice ded an additional 1 to 2 years of training or sought men- 
experience for clinicians for decades and have prepared tors who provided a large research component to their 
them for board certification in areas of specialty in core experiences. In the early 1980s and the 1990s, a 
pharmacy and medicine."01 Those individuals who desire small number of institutions developed postdoctoral gra- 
a research component to their experience have either ad- duate programs in the clinical pharmaceutical sciences. 

Table 2 

Training option Typical duration (yr) Goal of training 

Clinical pharmaceutical scientist training options 

Certificate in clinical 
pharmaceutical research 

Master's in clinical 
pharmaceutical research 

Fellowship training 

PhD in clinical 
pharmaceutical sciences 

1 

2-3 

2-3 

4-5 

Develop individuals capable of 
conducting human interventional 
or observational research. 
Develop individuals capable of designing 
and conducting human interventional 
or observational research. 
Develop independent scientists capable 
of designing and conducting clinical 
pharmaceutical research within academia, 
industry, or government. 
Develop independent scientists capable of 
designing and conducting clinical pharmaceutical 
research within academia, industry, or government. 
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Some of these programs conferred an MS degree (e.g., 
University of Iowa, University of Minnesota), where- 
as others conferred a PhD (University of Pittsburgh, 
Virginia Commonwealth University, University of Ken- 
tucky). The core content of fellowship, MS, and PhD 
programs is similar, with the primary difference being 
the greater breadth and depth of experience associated 
with the PhD programs, which is paralleled by the 
greater duration of training. 

Certificate programs in clinical pharmaceutical re- 
search have only emerged more recently. These are 
usually offered as a 1-year or less training option. Many 
of these programs provide graduate academic courses in 
which the individual can develop the skills to conduct 
clinically oriented research. Typically, these programs are 
very focused on human clinical interventional or obser- 
vational studies. Independent research skills are limited 
due to the short training period. 

The purpose of an educational program is to provide 
the optimal experience that will develop the skills for 
that individual to succeed within this chosen career. 
However, success is predicated not only on training, but 
also on the innate motivation and talents of the indi- 
viduals, as well as their commitment to lifelong learning 
and perseverance in research after the formal training 
is complete. Each of the training options identified has 
resulted in successful CPSs. The decision as to the 
“best” training option is highly individualized and de- 
pendent on a multitude of factors, including the given 
student’s career goals and aspirations. It is important for 
interested students to evaluate each training option ex- 
tensively, realizing that the degree of development and 
the ability to conduct independent research increases 
directly with the duration and intensity of the various 
training options. 

The world in which science is conducted has changed, and 
so have the skills necessary for scientists to function 
effectively. In a report published in 1995, essential skills 
and characteristics of scientists were addressed by The 
Committee on Science, Engineering, and Public Policy 
(COSEPUP). which was a joint committee of the National 
Academy of Science, National Academy of Engineering, 
and the Institute of Medicine.[”’ The COSEPUP report 
states that “a world of work that has become more in- 
terdisciplinary, collaborative, and global requires young 
people who are adaptable, flexible, as well as technically 
proficient.”‘”’ Subsequently, the 1996 report of the 
Research and Graduate Affairs Committee of the Amer- 

ican Association of Colleges of Pharmacy emphasized 
the demand for ‘‘scientists (who) possess excellent verbal 
and written communication skills, team-building apti- 
tudes, critical thinking. problem-solving skills. leadership 
ability, and scientific integrity.’”’] 

The primary goal of CPS training programs is to 
develop critical thinking, clinical acumen, and technical 
skills in a specialty research field, so as to develop the 
individual’s ability to contribute to the knowledge that 
serves as the basis of clinical pharmaceutical science. It 
has been stated that “for the most part, graduate edu- 
cation has produced technical proficiency and mastery of 
a specific discipline.”“] 

The common denominator for all training options, as 
well as for each research sphere (clinical, outcomes, and 
preclinical). is the skill set that one must acquire to suc- 
cessfully establish a clinical or translational research 
program. These skill sets can be grouped into six major 
categories. These categories include, but are not limited 
to, literature tracking and evaluation, critical scientific 
thinking and creativity, behavioral development, commu- 
nication skills, technical proficiency, and research ethics 
and integrity. Mechanisms of attaining these skills vary 
with the different training options; however, the majority 
of these skills are attained via combination of graduate- 
level courses and mentored research experiences. Note 
that the role of advising and mentoring young scientists is 
viewed as sufficiently important that the National Aca- 
demy of Sciences, National Academy of Engineering, and 
Institute of Medicine convened a committee that pub- 
lished a document regarding advising in 1997.[12] 

The core of scientific research is based on the ability to 
review large volumes of published literature. To effec- 
tively pursue these research endeavors, the CPS must 
develop the ability to find, interpret, and critique the 
scientific literature. The trainee must become adept at 
using the existing body of information as the foundation 
for well-planned research. Once the research direction has 
been set, continual tracking of the literature is critical to 
maintaining currency and a successful research program. 

ritical ~ ~ i e n t ~ ~ i c  Thinkin 

The development of critical and independent scientific 
thinking is paramount to the success of building a re- 
search program within each CPS research sphere. Using 
published literature as the foundation, scientists must be 
able to identify the next frontier for scientific exploration. 
They must also integrate the results of their own expe- 
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riments with relevant existing literature in an iterative 
process of literature tracking, assimilation, and creativity 
to form the basis of new research ideas. develop new 
hypotheses, and design methods to test their validity. It 
is this creative process that requires critical scientific 
thinking that leads to new scientific discoveries. Implicit 
in hypothesis generation and study design is the ability 
to use accepted methods or develop new technology 
to quantify study endpoints. 

Like most skills, this skill is best honed by practice. 
Through exposure to the ongoing work of several scien- 
tists and peers, the development of these skills and cha- 
racteristics can be enhanced. 

ehavioral Development 

As discussed previously, the CPS is a clinically trained 
individual capable of conducting independent research. 
The combined clinical and research educational back- 
ground ideally facilitates interactions of the CPS with 
both researcher and clinician colleagues, thereby devel- 
oping a collaborative and interdisciplinary team approach 
to develop and test research hypotheses. For the CPS to 
develop both independent and collaborative research, it 
is critical to develop decision-making, problem-solving, 
team building, and leadership skills. These skills are not 
only important for collaborative development, but also 
for the development of leadership and managerial skills 
that will be necessary for the CPS to effectively super- 
vise research assistants, graduate students, and postdoc- 
toral students, and to lead a team of investigators. For 
CPSs or any other scientist to develop these traits, trai- 
nees should ideally be exposed to diverse research en- 
vironments where scientists exhibit these traits.[’] 

Frequent oral presentations to peer and mixed au- 
diences develops verbal communication skills. Large- and 
small-group teaching and research presentation skills each 
require different talents that should be developed during 
the training period. Furthermore, the ability to verbally 
defend one’s research ideas and results must be developed 
irrespective of the clinical pharmaceutical training path 
that has been chosen. Mastery of the ability to verbally 
defend one’s research occurs only after the trainee has 
fully developed multiple other skill sets including critical 
thinking, hypothesis derivation, literature mastery, and 
technical proficiency. 

Technical Proficiency 

Concordant with hypothesis generation and study design 
development are the processes associated with method 
establishment and/or development, data generation, and 
data analysis, all collectively referred to as technical pro- 
ficiency. Establishing a method for generating data using 
previously established methods allows for general tech- 
nical skill development, as do data analysis and inter- 
pretation. These skills are generally obtained using an 
apprenticeship technique, which involves learning from 
someone already working in the laboratory. However, it 
is important for the individual to develop technical 
mastery of the methods used within the mentor‘s labo- 
ratory, as well as be able to identify, establish, and va- 
lidate valuable methods described in the literature. This 
develops confidence to develop de novo techniques, 
which can move the entire discipline forward. Similarly, 
to complete the process, the appropriate statistical com- 
parisons must be planned and applied to interpret the 
results of the tested hypotheses. 

~ommunication Skills 
Research Ethics and lnt@~rity 

CPSs must develop the ability to effectively communicate 
their ideas to colleagues, collaborators, and students, as 
well as granting agencies, regulatory agencies, and peer- 
reviewed publication. Frequent writing experiences en- 
hance written skills. Venues including the preparation of 
Institutional Review Board and Institutional Animal Care 
and Use Committee proposals, grant applications, and 
manuscripts are essential components of the training 
experience. Peer review of manuscripts for journals and 
report preparation are also vehicles for enhancing written 
communications skills. Frequent written communication 
is essential. All written materials should be viewed as 
vehicles for enhancing communications skills, providing 
that a mentor gives feedback. 

Ethics and integrity associated with the conduct of re- 
search is important in the development of every scien- 
tist. However, the direct human impact of the research 
adds a layer of complexity to the training of a CPS. 
Federal regulations mandate that study protocols be 
carefully evaluated for subject/patient safety by the in- 
vestigator and the local Institutional Review Board. Re- 
gulations also mandate that all scientists funded by the 
National Institutes of Health (NIH) provide certification 
of training in the protection of human subjects. This 
training can be obtained either locally or through the 
NIH Office of Human Subjects Research, which main- 
tains a web site for computer-based training on the 
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“Protection of Human Research Subjects.” The URL 
for this site is http://ohsr.od.nih.gov/cbt/. 

Concerns regarding confidentiality of patient informa- 
tion have heightened, particularly with the advent of 
human genetic research. There are also ethical issues that 
relate to accuracy of data collected and its security in a 
database, which relates to either technical proficiency in 
database management or the knowledge that a database 
manager needs to be part of the investigative team. 

The demand for researchers who focus on the clinical 
pharmaceutical sciences has exceeded the supply. Indi- 
viduals graduating from CPS programs have secured 
successful careers within academic, industrial, and go- 
vernmental institutions (Fig. 2). Academic institutions are 
major employers of CPSs within the clinical or basic 
science divisions in the various health-related schools. 
The CPSs’ unique blend of clinical and research skills 
allow these individuals to develop interdisciplinary col- 
laborations and thus are aggressively sought by research 

intensive institutions and those that are expanding their 
research focus. 

Similarly, these individuals are capable of functioning 
in the preclinical or clinical areas of drug development 
within the pharmaceutical industry. In particular, the CPS 
has unique talents to contribute to the decision-making 
process and study design at the preclinical/clinical in- 
terface, which is a critical juncture of the drug deve- 
lopment process. In addition to the traditional pharma- 
ceutical industry, contract research organizations and site 
management organizations have become essential con- 
tributors to the drug, biological, and device development 
process. Many CPSs who have experience within the 
pharmaceutical industry have guided the growth and 
development of this industry. It is not surprising that the 
design, monitoring, analysis, and evaluation functions 
provided by these organizations draw heavily on the 
strengths of the CPS. 

CPSs are prime candidates for positions in govern- 
mental and regulatory agencies. The CPSs’ critical think- 
ing and analysis skills, plus their practical experience in 
conducting clinical investigations, are highly desirable 
attributes for individuals entrusted with the evaluation of 

Pharmaceutical 
Industry Academia 

Translational Science 

Biotechnology 
Industry Academia 

Clinical Sciences 
@ CROs 
0 SMOs 

Government Government Regulatory Agencies 
e Research and Research Policy 

@ Health Care Policy (HCFA) 

9 FDA 
(NIH, CDC) e EPA 

0 CDER 

Fig. 2 This figure represents the career options for individuals interested in the clinical pharmaceutical sciences. Abbreviations: 
PhaRMA, Pharmaceutical Research Manufacturers; CROs, Contract Research Organizations; SMOs, Site Management Organizations; 
NIH, National Institutes of Health; CDC, Center for Disease Control and Prevention; HCFA, Health Care Financing Administration; 
FDA, Food and Drug Administration; EPA, Environmental Protection Agency; CDER, Center for Drug Evaluation Research; CBER, 
Center for Biological Evaluation Research. 
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the ellicacy and saPety of new drugs, biologicals, and 
devices in agencies such as thc Ccntcr Lor Drug Eva- 
luation Research, Ccntcr lor Biological Evaluation Re- 
search, Environmental Protection Agency, and so on. 
Governmental health policy decisions arc often bascd 
on critical review of scientific and economic evidence, 
along with a prqjection of their impact on the health 
care system. The CPS is similarly wcll suitcd to ciigagc 
in this critical policy decision-making process at the 
national or local lcvcl. 
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San Antonio Cochrane Cenkr, San Antonio, Texas, U.S.A. 

I 

The Cochrane Library is a relatively new and growing 
electronic library that provides more than 850 summaries 
of published literature about pharmaceutical and other 
interventions to improve health. The Library adds new 
titles four times a year to its cumulative online and CD 
versions (the latter, available by subscription, offers more 
databases). The Library’s 2000 Issue 3 contains evidence 
on dozens of clinical dilemmas. such as antibiotic treat- 
ment for traveler’s diarrhea, antileukotriene agents com- 
pared to inhaled corticosteroids in the management of 
recurrent and/or chronic asthma, opioid antagonists for 
alcohol dependence, and bromocriptine versus levodopa 
in early Parkinson’s disease. The Cochrane Library also 
updates earlier reviews when important new evidence 
becomes available. Among the newest updates are lacrine 
for Alzheimer’s disease, tricyclic and related drugs for 
nocturnal enuresis in children, and nicotine replacement 
therapy for smoking cessation. 

The Library is the product of a grassroots network, the 
Cochrane Collaboration, which began in 1993. This in- 
ternational, nonprofit organization represents a worldwide 
network of more than 4000 healthcare professionals, re- 
searchers, and consumers working together toward a si- 
milar goal: to prepare, maintain, and disseminate system- 
atic reviews of the effects of healthcare.”’ 

One way to begin understanding the Collaboration is to 
read their ten guiding principles: 1) Maintain a collab- 
orative spirit. 2) Build on the enthusiasm of individuals by 
encouraging people of different expertise, backgrounds, 
and culture to participate. 3) Avoid duplication by en- 
couraging international collaboration and maximizing 
efforts. 4) Minimize bias by using rigorous scientific 
methods. 5) Keep up-to-date by assuring that Cochrane 
Reviews are updated as new evidence becomes available. 
6) Strive for relevance by selecting outcomes that are 
clinically useful. 7) Promote worldwide access. 8) Ensure 
quality by developing systems for quality control and 

quality improvement. 9) Assure continuity of the Collab- 
oration infrastructure. 10) Enable widc participation by 
reducing barriers to contributions. 

The Cochrane Collaboration is named after Archie 
Cochrane, a British epidemiologist. He empha 
the effectiveness of healthcare interventions should be 
based on evidence from randomized controlled trials. He 
argued that evidence-based healthcare could encourage 
thc wise use of resources. Cochrane also recognized that 
people who want to make informed decisions about 
healthcare did not have access to reliable reviews of the 
available evidence when in 1979, he wrote: “It is surely a 
great criticism of our profession that we have not or- 
ganized a critical summary, by specialty or subspecialty, 
adapted periodically, of all relevant randomized con- 
trolled trials.”‘2i 

Even today, healthcare providers, consumers, research- 
ers, and policymakers are overwhelmed by the vast 
amount of published research. Too often, the results or 
randomized cmtrolled trials arc ignored or lost in the 
information overload and helpful interventions are not 
identified promptly, while useless healthcare practices are 
continued. Review articles are needed to summarize all 
the relevant findings on a given topic or in a given field.”’ 
Systematic reviews, as suggested by Archie Cochrane, 
can help direct current therapeutic decisions and plan 
future research. 

TI 

eri 

A steering group of 14 elected members-clinicians, 
consumer advocates, researchers, and administrators re- 
presenting all Cochrane entities-provide guidance to 
the Collaboration. 

The Cochrane Collaboration’T two main entitie\ are Coch- 
rane Centcrs and Collaborative Review Group  (Fig. 1). 
Spanning the globe are 14 Cochrane Centers: Australasian, 
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Brazilian, Canadian. Chinese. Dutch, French, German, 
Italian. Nordic, North American, South African, South 
American, Spanish, and United Kingdom. Each center has 
general responsibilities, such as helping to maintain a 
directory of contributors to the Collaboration, offering 
training in the process of producing a Cochrane review, 
and coordinating handsearches for healthcare journals. 
The centers are not responsible for preparing and/or 
maintaining systematic reviews. This is the role of the 
Collaborative Review Groups. 

A review group is formed by researchers, healthcare pro- 
fessionals, consumers, and others who share a common 
interest in a particular health problem. As of November 
2000, about 50 review groups cover the major areas of 

COCHRANE CENTERS 
Status: 15 centers around the world 
Roles: Maintain a directory of contributors 

Foster international collaboration 
Provide training workshops 
Coordinate handsearches of health care journals 
Help developimaintain Collaboration's tools 
Help translate and disseminate the Collaboration's mission 
accomplishments 

URL: www.cochrane.org/cochrane/crgs. htm#CENTRES 

an i 

healthcare (Table 1). The groups' core function is to pre- 
pare systematic reviews that are evidence-based, inter- 
nationally developed, quality controlled, and clinically 
useful. Creating a Cochrane review involves the system- 
atic assembly, critical appraisal, and synthesis of all rele- 
vant studies that address a specific clinical question. Re- 
viewers use strategies that limit bias and random error.[41 
These strategies include a comprehensive search for po- 
tentially relevant articles and selection of relevant articles, 
using explicit, reproducible criteria. Reviewers critically 
appraise research designs and study characteristics during 
synthesis and interpretation of results. When appropriate, 
they integrate the results using meta-analysis. The unique 
value of Cochrane reviews is the commitment to regular 
updating. Reviews published in journals are often out-of- 
date by the time they are published. By updating reviews 
as new evidence becomes available, Cochrane Colla- 

\ f COCHRANE FIELDSiNETWORK 
Status: 10 fieldsiNetwork 
Roles: Ensure review groups consider their fields' 

perspective while conducting reviews 
Compile specialized databases of reviews 
Coordinate activities with external agencies 
Comment on systematic reviews relating to 
their particular area. 

URL: 
, www. coch rane.org/cochrane/crg s. h tm#FI ELDLIST 

Prepare and maintain a specialized registry of all clinical trials 
relevant to their focus 
Handsearch specialized medical journals 

URL: www.cochrane.org/cochranelcrgs.htm#CRGLlST 

CONSUMER NETWORK 
Status:more than 350 members 
Roles: Support Cochrane groups 

Improve access and readibility of reviews 
Support and coordinate participation of 
consumers in the Collaboration 

URL: www.cochrane,org/cochrane/consumer.htm 

METHODS WORKING GROUP 
Status:12 groups 
Roles: Develop tools to improve validity and accuracy 

URL: www.cochrane.org/cochrane/crgs.htm#MGLlST 
of Cochrane reviews 

. / 

COCHRANE REVIEWS 
Status: more than 1,200 reviews 
Access: Cochrane Library (Subscription) 

OVI D (Subscription) 
MEDLINE (Citations only, not full text) 

Fig. 1 The Cochrane collaboration structure. 
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Table 1 Cochrane collaborative group 

Focus (No. of completed reviews) 

Acute respiratory infection group (26) 
Airways group (53) 
Anesthesia group (2) 
Back group (15) 
Breast cancer group (4) 
Colorectal cancer group (2) 
Consumers and communication group (2) 
Cystic fibrosis and genetic disorders group (21) 
Dementia and cognitive Impairment group (20) 
Depression anxiety and neurosis group (10) 
Developmental. psychosocial and learning problems (5) 
Drugs and alcohol group ( 5 )  
Ear, nose and throat disorders group (3) 
Effective practice and organization of care group (17) 
Epilepsy group (7) 
Eyes and vision group (8) 
Fertility regulation group (6) 
Gynaecological cancers group (16) 
Haematological malignancies group 
Heart group (3) 
Hepato-biliary group (4) 
HIVIAIDS group (4) 
Hypertension group (3) 
Incontinence group (14) 
Infectious diseases group (38) 
Inflammatory bowel disease group (7) 

Injuries group (18) 
Lung cancer group (2) 
Menstrual disorders and subfertility group (44) 
Metabolic and endocrine disorders group ( 5 )  

Movement disorders group (1 1) 
Multiple sclerosis group 
Musculoskeletal group (30) 
Musculoskeletal injuries group (29) 
Gout subgroup 
Lupus erythematous subgroup 
Osteoarthritis subgroup 
Osteoporosis subgroup 
Pediatric rheumatology subgroup 
Rheumatoid arthritis subgroup 
Scleroderma subgroup 
Soft tissue rheumatism subgroup 
Spondylarthropathy subgroup 
Vasculitis subgroup 
Neonatal group (91) 
Neuromuscular disease group (3) 
Oral health group (3) 
Pain, palliative care and supportive care group (8) 
Peripheral vascular diseases group (14) 
Pregnancy and childbirth group (161) 

URL address (assessed November, 2000) 

http://nceph.anu.edu.au/user/rnd868/arigroup.html 
http://www.cochrane-airways.ac.uk 
http://www,cochrane-anaesthesia.suite.dk 
http://www .iwh.on.ca/Pages/Cochrane/index.htm 
Not available 
http://www.cccg.dk 
Not available 
http://web.bham.ac.uMwalterss/CFcochrane 1 .htm 
http://www.jr2.ox.ac.uWcdcig 
www.ccdan.auckland.ac.nz 
Not available 
Not available 
http://www.entgroup.demon.co.uM 
http://www .abdn.ac.uWpublicchealth/hsru/epoc/ 
http://www.liv.ac.uk/epilepsy 
http://www.archie.ucl.ac.uk 
Not available 
http://www.soton.ac.uW-jpslgynl .htm 
Not available 
http:l/www.epi.bris.ac.uWcochrane/heart.htm 
http://inet.uni2.dk/-ctucph/chbg/index.htm 
http://hivinsite.ucsf.edu/cochrane/ 
Not available 
http://www.otago.ac.nz/cure/ 
http://www.liv.ac.uMstm/nwc-id1 .html 
http://hiru.mcmaster.ca/cochrane/centres/canadian/ 

http://www.cochrane-injuries.ich.ucl.ac.uk 
http://www.cochrane.es/English/LCG/ 
Not available 
http://www.uni-duesseldorf.deiWWWMedFak/MDNl 
Cochrane/ccset.htm 
Not available 
Not available 
http://www.arthritis.ca/cmsg/ 
Not available 

IBD/IBD.htm 

http://hiru.mcmaster.ca/cochrane/centres/canadian/neonatal/ 
Not available 
http://www.cochrane-oral.man.ac.uk 
http://www.jr2.ox.ac.uk/Cochrane/ 
http://www .med.ed.ac.uWpvdl 
Not available 

(Continued) 



184 Cochrane Library, The 

Table 1 Cochrane collaborative group (Confinued) 

Focus (No. of completed reviews) URL address (assessed November, 2000) 

Prostatic and urologic cancers group (7) 
Renal group (4) 
Schizophrenia group (52) 
Skin group (6) 
STD group 
Stroke group (44) 
Tobacco addiction group (20) 
Upper gastrointestinal and pancreatic diseases group (7) 
Wounds group (8) 

borative Review Groups seek to provide the current best 
evidence for healthcare decision makers. 

To create a comprehensive review on a given topic, 
Cochrane reviewers need access to all relevant random- 
ized controlled trials. To assist the reviewers in this 
process, each Collaborative Review Group maintains a 
specialized registry of all (English and non-English; pub- 
lished and unpublished) randomized controlled trials 
pertinent to its particular focus. Trials are identified se- 
veral ways: 1) electronic and manual searching of bib- 
liographic databases, 2) contacting the pharmaceutical in- 
dustry for unpublished trials, 3) handsearching hundreds 
of medical journals. 

Three other Cochrane entities have much broader 
interests and focus on other dimensions other than specific 
healthcare problems. These are fields, methods groups, 
and networks. 

Cochrane Fields 

Fields serve to ensure that Collaborative Review Groups 
consider healthcare issues other than interventions, e.g., 
healthcare settings, types of consumers, and types of 
providers. For example. the field devoted to the health- 
care of elderly people does the following: 1) assist in the 
handsearching activity of specialist journals, 2 )  ensure 

Table 2 How to subscribe to the Cochrane Library 

Update Software Ltd. 
Summertown Pavilion, Middle Way, Oxford OX2 7LG, U.K. 
Tel.: + 44-1865-513902 
Fax: + 44-1865-5 16918 
E-mail: info@update.co.uk 
URL address for information on the Cochrane Library: 
www.cochrane.org/cochrane/cdsr.htm 

Not available 
Not available 
http://cebmh.warne.ox.ac.uk/csg/ 
http://www.nottingham.ac.uk/-muzd/index.htm 
Not available 
http://www.dcn.ed.ac.uMcsrg/ 
http://www .dphpc.ox.ac.ukicochrane-tobacco/index.html 
Not available 
http://www.york.ac.uWdepts/hstdlcentres/evidence/ev-intro. 
htm#cochrane-wounds-group 

that Collaborative Review Groups address their issues 
and concerns, 3) compile a specialized database of re- 
views relevant to elder healthcare, and 4) establish in- 
ternal and external p~ tne r sh ips . [~ ]  A Cochrane Pharma- 
ceuticals Field is being considered. 

Cochrane Methods Groups 

The Collaborative Review Groups are further assisted by 
Cochrane Methods Groups, which develop tools and 
assess new methodologies to improve the validity and 
accuracy of systematic reviews. For example, the in- 
formatics methods group played an important role in the 
development of the review manager software (REV- 
MAN).[61 The Cochrane review manager software assists 
Cochrane reviewers in conducting reviews (submitting 
review protocol, entering data for analysis, and writing 
results) in the structured format for publication in the 
Cochrane Library. 

Consumer Network 

Consumers, users of the healthcare system, participate 
throughout most entities of the collaboration. Consumers’ 
input and feedback helps identify clinical questions that 

Update Software Inc. 
936 La Rueda Vista, California 92084, U.S.A. 
Tel.: + 1-760-727-6792 
Fax: + 1-760-734-435 1 
E-mail: info@updateusa.com 
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Table 3 Information on Cochrane Centers 

Australasian Cochrane Centre 
Monash Institute of Public Health and Health Services 
Research. Monash Medical Centre, Locked Bag 29, 
Clayton Vic 3168, Australia 
Tel.: + 61-3-9594-7350 
Fax: + 61-3-9594-7554 
E-mail: cochrane@med.monash.edu.au 

Canadian Cochrane Centre 
Health Information Research Unit, 
McMaster University Medical Centre, 
1200 Main Street West, Hamilton Ontario 
L8N 325, Canada 
Tel.: + 1-905-525-9140 ext. 22738 
Fax: + 1-905-546-0401 
E-mail: cochrane@fhs.mcmaster.ca 

Centro Cochrane do Brasil 
Rua Pedro de Toledo 598, Vila Clementino 
SBo Paulo, SP B r a d  CEP 
04039-001, Brazil 
Tel.: +55-11-575-2970 
Fax: + 55-1 1-570-0469 
E-mail: cochrane.dmed@epm.br 

Centre Cochrane Franfais 
Centre LCon BCrard, 28 Rue Laennec, 
69373 Lyon Cedex 08, France 
Tel.: + 33-478-78-28-34 
Fax: + 33-478-78-28-38 
E-mail: ccf@upcl.univ-lyonl .fr 

Centro Cochrane Iberoamericano 
(Formerly called Centro Cochrane Espafiol) 
Hospital de la Santa Creu i Sant Pau, 
Casa de Convalesckncia, 
Sant Antoni M. Claret 171, 08041 Barcelona, Spain 
Tel.: + 34-93-291-95-27 
Fax: + 34-93-291-95-25 
E-mail: Cochrane@cochrane.es 

Centro Cochrane Italian0 
Mario Negri Institute, Via Eritrea 62. 
20157 Milano, Italy 
Tel.: + 39-02-39014327 
Fax: + 39-02-33200231 
E-mail: cochrane@irfmn.mnegri.it 

Deutsches Cochrane Zentrum 
Abteilung fur Medizinische Informatik, 
Institut fur Medizinische Biometrie und 
Medizinische Informatik, Stefan Meier Str 26, 
D-79104 Freiburg i. Br, Germany 
Tel.: + 49-761-203-6715 
Fax: + 49-761-203-6712 
E-mail: mail@cochrane.de 

Dutch Cochrane Centre 
Academic Medical Centre, Meibergdreef 15, J2-221, 
Postbus 22700, 1100 DE Amsterdam, The Netherlands 
Tel.: + 31-20-566-5602 
Fax: + 31-20-691-2683 
E-mail: cochrane@amc.uva.nl 

New England Cochrane Center 
Division of Clinical Care Research, New England 
Medical Center, 750 Washington Street, Box 63, 
Boston, Massachusetts 021 11, U S A .  
Tel.: + 1-617-636-5133 
Fax: + 1-617-636-8023 
E-mail: cochrane @ es .nemc .org 
and 
Providence Office, Brown University, Box G-S2, 
Providence, Rhode Island 02912, U.S.A. 
Tel.: + 1-401-863-9950 
Fax: + 1-401-863-9944 
E-mail: cochrane@brown.edu 

Nordic Cochrane Centre 
Rigshospitalet, Dept.7112, Blegdamsvej 9, 
2100 Copenhagen 0, Denmark 
Tel.: + 45-35-45-5571 
Fax: + 45-35-45-7007 
E-mail: general@cochrane.dk 

San Francisco Cochrane Center 
University of California, San Francisco, 
Suite 420, Box 0613, 3333 California Street, 
San Francisco, California 941 18, U.S.A. 
Tel.: + 1-415-502-8204 
Fax: + 1-415-502-0792 
E-mail: sfcc@ sirius.com 

South African Cochrane Centre 
Medical Research Council, Francie van Zijl Drive, 
Parowvalley, PO Box 19070, Tygerberg, 
7505 Cape Town, South Africa 
Tel.: + 27-21-938-0438 
Fax: +27-21-938-0836 
E-mail: cochrane@eagle.mrc.ac.za 

(Continued) 
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Table 3 Information on Cochrane Centers (Continued) 

Chinese Cochrane Centre U.K. Cochrane Centre 
The First University Hospital, West China University of Summertown Pavilion, Middle Way, Oxford OX2 7LG, U.K. 
Medical Sciences, Chengdu, Sichuan 610041, P.R. China Tel.: +44-1865516300 
Tel.: + 86-28-542207815422079 Fax: +44-1865-516311 
Fax: + 86-28-5582944 E-mail: general@cochrane.co.uk 
E-mail: cochrane@public.sc.cninfo.net 

matter. Consumers also help disseminate and translate the 
results of Cochrane reviews to a broader audience. 

T 

Cochrane reviews are the key component of the Cochrane 
Library, but not its only jewel. In addition to the Cochrane 
Database of Systematic Reviews (CDSR), there are three 
other databases: Cochrane Controlled Trials Register, 
Database of Abstracts of Reviews of Effectiveness, and 
Cochrane Review Methodology Register. 

Once completed, Cochrane reviews undergo internal and 
external peer review before electronic publication. More 
than 850 Cochrane reviews are currently available (2000, 
Issue 3) with more than 750 reviews in progress. As new 
reviews are added with each issue of the Cochrane Lib- 
rary, eventually all areas of healthcare will be covered. 

The Cochrane Controlled Trials Register contains biblio- 
graphic details of more than 270,000 controlled trials 
identified by contributors to the Cochrane Collaboration. 
The register aims to be the most comprehensive source of 
trials to assist the reviewers in conducting systematic 
reviews. To accomplish this goal, contributors around 
the world systematically handsearch healthcare journals 
to identify randomized controlled trials (published and 
unpublished). The handsearching efforts are done in col- 
laboration with the National Library of Medicine (MED- 
LINE) and Reed Elsevier (EMBASE). More than 50,000 
trials have been identified as randomized controlled trials 
and sent for proper tagging in MEDLINE and EMBASE. 
Each Collaborative Review Group’s specialized registry 
is included and respectively tagged in the Cochrane Con- 
trolled Trials Register. 

This database, produced by the National Health Services 
Center for Review and Dissemination at the University of 
York, contains more than 2500 structured abstracts of 
good-quality published reviews about the effectiveness of 
health interventions. The database also can be accessed 
free on the Internet at www.york.ac.uWinstlcrd. 

This bibliographic database of more than 1300 references 
addresses methodological aspects relevant to conducting 
systematic reviews. It assists novice reviewers in find- 
ing good-quality articles summarizing important method- 
ological challenges encountered in conducting systema- 
tic reviews. 

The Cochrane Library represents one of the most 
comprehensive sources of evidence about healthcare. The 
Library can be purchased via subscription by contacting 
Update Software (Table 2). OVID Technologies includes 
the Cochrane Database of Systematic Reviews as one of 
their subscription databases. The National Library of 
Medicine’s MEDLINE also indexes Cochrane Reviews. 
This allows MEDLINE users to identify Cochrane 
Reviews relevant to their search ~trategies.‘~’ 

FU ES 

Most Collaboration members contribute time and effort 
without monetary compensation. More than 4000 volun- 
teers help prepare, maintain, and disseminate Cochrane 
Reviews. Over the past seven years, a long list of gov- 
ernment agencies, foundations, universities, and others 
have provided financial support, though the level of 
support varies considerably. The Collaboration is explor- 
ing ways to secure continuing financial support for its 
infrastructure to achieve sustainability. 
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Expertise or interest in a particular healthcarc field is the 
qualification requirement for a Cochrane reviewer or an 
editor for a Collaborative Review Croup. Expertise in 
statistics or trial methodology qualifies membership in 
a Methods Working Group. Most review groups and 
Centers welcome volunteer handscarchers and will pro- 
vide the necessary training and support. The Italian Co- 
chrane Center coordinates the efforts of people willing to 
translate reports of non-English medical trials for those 
preparing Cochrane reviews. Membership in a Cochrane 
entity is not based on formal qualifications. There are no 
membership fees. The key requirements are a willingness 
to volunteer and a sharing oP the Collaboration’s goals 
and collaborative spirit. Additional information on par- 
ticipation can bc obtained by contacting the ncarest Co- 
chrane Center (Table 3). 

TE 

This article was written and submitted in early 2001. 
The author expects to submit a fully updated version 

of this article, available online, in the first quarter 
of 2003. 
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PHARMACY PRACTICE ISSUES 

ICiiiiai City, Misiouri, U.S.A. 

The traditional system of providing drug therapy to pa- 
ticnts. in which only certain health care profession' '1 1. s are 
authoriLed to initiate drug therapy, is under attack at many 
levels. The processes of drug prescribing, dispensing, 
administration, monitoring, and dosage adjustment, as 
practiced in this traditional system, occur in a disjointed 
fashion that frequently results in  avoidable drug-related 
problems that contribute significantly to poor patient 
outcomes and increased medical costs." ' 

Collaborative drug therapy management, characterized 
by an interdisciplinary approach to patient care, is emcrg- 
ing as a solution that can maximiie the patient's health- 
relaled quality of life, reduce the frequency or avoidable 
drug-related problems, and improve societal benefits from 
phannaceuticals. In this approach to care, drug therapy 
decision making and management are coordinated 
collaboratively by pharmacists, physicians, other health 
care professionals. and the patient. 

Many pharmacists with sufficient clinical training have 
or arc willing to assume this level of responsibility for the 
patients they serve. When participating in collaborative 
drug therapy management. pharmacists share the respons- 
ibility for patient outcomes, not just by providing basic 
dispensing functions and drug information services, but 
by solving patient- aud medication-related problems and 
by making decisions regarding drug prescribing, monitor- 
ing, and drug regimen ad,justments. 

This statement represents the position of the Ame- 
rican College of Clinical Pharmacy (ACCP) on the role 
of pharmacists in collaborative drug therapy manage- 
ment. Furthermore, a model for collaborative manage- 
ment of drug therapy is described and endorsed as a 
way to enhance the quality of patient care within health 
care systems. 

('opyright r; 1997 by the American Collcge of' Clinical Pliarmacy. 

The ACCP advocates the role of qualified pharmacists 
as capable collaborative drug therapy managers. Further- 
more, ACCP supports the pharmacists' role in collab- 
orative drug thcrapy management to improve patient 
outcomes and increase ef€iciencies in the health care sys- 
tem. To participate in collaborative drug therapy manage- 
ment, pharmacists must have access to patients and patient 
health information, conduct patient assessments, docu- 
ment activities, and undergo quality assurance programs 
on these activities. Scope of practice statements, identify- 
ing pharmacists' professional authority and responsibility, 
will be based on the pharmacist's credentials and the na- 
ture of the collaborative arrangement within the health 
care environment or system. 

Regulation of pharmacist prescribing in the modern health 
care system of the United States can be traced to passage 
of the Federal Food. Drug, and Cosmetic (FDC) Act of 
1938. This act was introduced to address concerns sur- 
rounding the availability of a growing therapeutic arma- 
mentarium of antimicrobial agents. led by introduction of 
the sulfonamides in 1935. Following a disaster in which 
107 people died from consuming a toxic base used to 
compound a sulfanilamide elixir, Congress passed the 
FDC Act of 1938. The Food and Drug Administration 
(FDA) then issued regulations to enforce this legislation. 
The 1938 act deemcd as misbranded any drug that failed 
to carry adequate directions for use or failed to warn 
patients about potential lack of sai'ety. Any drug could be 
exempt from the requirement of adequate directions for 
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use if, because of its potential for toxicity or misuse, it 
was to be used under the supervision of a physician. Re- 
gulations mandated these exempted agents carry the 
wording, “Caution: to be used only by or on the pres- 
cription of a physician, dentist, or veterinarian.” Another 
provision was the working, “Warning-may be habit 
forming,” required on certain narcotic and hypnotic drugs. 
These regulations became the forerunner to our present- 
day system for designating prescription drugs and con- 
trolled substances. Until this time, pharmacists had been 
able to prescribe medications legally. 

The activity of pharmacists refilling, and thereby con- 
tinuing, a patient’s medications without authorization 
from the patient’s physician was a secondary issue in the 
1938 FDC debates. Although not defined as unlawful in 
1938, the practice of pharmacists providing refills of 
medications directly to patients was not favored by the 
FDA. No definition had differentiated a prescription drug 
from a nonlegend, over-the-counter. drug. The two classes 
of drugs were not legally differentiated until passage of 
the Durham-Humphrey Amendment in 1951. At that 
time, it became illegal for pharmacists to refill legend 
drugs without authorization from the patient’s physi- 
~ i a n . [ ~ , ~ ]  Thus, the practice of physician prescribing and 
pharmacist dispensing became law. Many regulations 
endorsed by today’s state boards of pharmacy are re- 
sultant attempts to define these distinctions clearly. 

During this same period, the preparation of medica- 
tions was increasingly assumed by pharmaceutical ma- 
nufacturing companies, thereby lessening the role of in- 
dividual pharmacists in production manufacturing. Thus, 
pharmacists were no longer taking an active role in ini- 
tiating or continuing prescription drug therapy, and were 
also spending less time in the final preparation of the 
pharmaceutical product. 

In the 1960s and 1970s, pharmacists began to assume 
roles as direct patient care providers in rural settings 
within the Indian Health Service. The activity of phar- 
macist prescribing was first documented in this setting. 
As early as 1977, Brands described pharmacist practi- 
tioners in the Indian Health Service who were trained to 
diagnose and treat acute, self-limiting diseases and chro- 
nic diseases in ambulatory  patient^.'^] A 1-year review of 
patients cared for by this arrangement found that 70% of 
the patients in this group were cared for solely by 
pharmacists. Quality of care was satisfactory and patient 
acceptance was excellent. In a similar fashion, Erickson 
described a program in the same Indian Health Service 
setting that demonstrated pharmacists were able to pro- 
vide patient monitoring between physician visits and 
were also able to extend the interval between physician 

In 1972, individual states began exploring the issue of 
pharmacist prescribing, heralded by the Health Man- 
power Experimental Act of 1972, a unique experiment in 
California. Health Manpower Pilot Projects were created 
with the purpose of training students of the allied health 
professions in areas that were then beyond their legal 
scope of practice. To include prescribing by pharmacists, 
nurses, and physician assistants in these pilot projects, 
the California Assembly Bill 717 was introduced in 
1977, with a provision for sunsetting in 1983. The bill 
authorized prescriptive authority only to those directly 
involved with the pilot projects. The project was so suc- 
cessful in saving health care dollars[61 that the California 
Pharmacists Association, with assistance from the Cali- 
fornia Society of Hospital Pharmacists, introduced legis- 
lation in 1981 to enable prescribing by all pharmacists 
in the state. This legislation allowed registered pharma- 
cists functioning in licensed acute and intermediate 
health care facilities to adjust the dosage of a patient’s 
drug regimen pursuant to a prescriber’s authorization, 
order laboratory tests, perform physical assessments, and 
administer medications. This law has been expanded 
twice since then and now enables pharmacists to initiate 
drug therapy (1983) and expands the types of practice 
sites to include clinics and systems licensed as health 
care service plans (e.g., managed care organizations; 
1994). The specific duties outlined by each protocol are 
site- and practice-specific. Traditionally, they have ranged 
from pharmacist-managed nutritional support prescrib- 
ing in the inpatient setting to antihypertensive medica- 
tion management in the outpatient 

Eventually, pharmacists have gained recognition as 
drug therapy experts at the national level. In 1974, the 
Department of Health, Education, and Welfare enacted a 
drug regimen review regulation for nursing homes in an 
attempt to improve the quality of drug prescribing in that 
health care setting. In 1984, Thompson and associates 
published the results of a study of clinical pharmacists 
who prescribed under physician protocol in a skilled 
nursing facility.“ The findings of this controlled study 
indicated that patients in the prescribing clinical pharma- 
cists’ group had significantly fewer deaths, more patients 
discharged to lower levels of care, and fewer drugs per 
patient than the patients in the traditional care group. The 
estimated health care savings due to clinical pharmacists 
prescribing in a skilled nursing facility were $70,000 
annually (in 1984 dollars) for every 100 beds. 

Legislation enabling pharmacists to prescribe under 
protocol was first passed in the state of Washington in 
1979. Since then, it has been amended several times to 
clarify or expand the types and numbers of protocols. 
Currently, the Washington State Board of Pharmacy has 
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Table 1 

State Arkansas California F 1 or i d a Indiana Kentucky Michigan Mississippi 

Attributes of state and federal regulations governing pharmacist prescribing 

Year 

Types of 
Collaborati\ e 
Practice 
Agreements 

Level of 
Review or 
Approval 
Required 
Medications 
Included 

1997 1981 1986 1996 1996 1991, under 1987 
state public 
health code 

Protocol for Policies, Formulary Policies, Collaborative Responsibility Guidelines, 
each specific procedures. only; procedures, care agree- delegated by protocols 
patient protocols legislation protocols ments MD or DO 

to establish 

Physician 

All 

Environments All settings 

Educational Those 
Requirements/ completing 
Demonstrated diabetes 
Competencies mellitus 

training 
eligible for 
reimbursement 
from insurance 
companies 

Other Aspects Completion 
Addressed of course 

approved by 
Board of 
Pharmacy 
enables 
pharmacist 
to administer 
certain 
medications. 
including 
immunizations 
and vaccinations, 
to patients age 
18 yr or older 

protocols 
introduced 
in 1997 

Facility None 

All 

Licensed 
health care 
facilities, 
licensed 
clinics, 
providers who 
contract with 
licensed health 
care service 
plans 
Clinical 
residency 
or clinical 
experience as 
specified by 
the facility 

Administering 
injections; 
patient 
assessment; 
laboratory 
tests; initia- 
ting and 
adjusting 
drug 
regimens 

Hospital and 
admitting 
practitioner 

Specified All, except 
formulary narcotics 
only: no 
narcotics or 
injectables 
Pharmacies Acute care 

settings, 
private 
mental health 
institutions 

Yet to be None 
determined 
by Board of 
Pharmacy 
All; narcotics All, except 
not specified C-I1 drugs 

and anabolic 
steroids 

All settings All settings 

No additional No additional No additional None specified 

No pregnant Changing 
or nursing duration of 
women; therapy, drug 
only drug strengths. 
supplies for dosage forms, 
less than 34 d: frequencies 
no refills or routes of 

administration: 
stopping and 
adding drugs 

Board of 
Pharmacy 

All 

Institutional 
settings; in 
outpatient 
settings, specific 
signed protocols 
required for 
each patient 

Study course 
(of at least 
20 CEUs) 
approved by 
Board of 
Pharmacy 

Physical Pharmacist must Initiating and 
assessment; record the name modifying 
ordering clinical of the drug therapy 
tests; initiating, delegating MD or 
continuing, or DO on 
stopping drug the prescription 
therapy; drug 
modification and 
monitoring; 
therapeutic 
interchange 
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Table 1 

Nevada New Mexico North Dakota Oregon South Dakota Texas Washington Federal government 

Attributes of state and federal regulations governing pharmacist prescribing (Continued) 

1979 1995 1990 

Protocols 

1993 

Protocols 

1995 1980 1993 

Protocols 

1995 

Written 
protocols 
with specific 
physicians 

Must be 
available for 
inspection by 
Board of 
Pharmacy 
All 

All settings 

Specific 
clinical 
continuing 
education 

Collaborative 
agreement 
with licensed 
physician 

Protocols 
or on a case- 
by-case basis 

Protocols Protocols 
within scope 
of practice 

Practitioner 
or the legal 
authority of 
the licensed 
health facility 
All, except 
narcotics 

Board of 
Pharmacy 

Available for 
inspection by 
Board of 
Pharmacy 

All, except 
narcotics 

Board of 
Pharmacy 
approves 
practitioner 
license 
All 

.411 settings 

Board of 
Pharmacy 
and Board 
of Medical 
Ex am i n e r s 
All, except 
narcotics 

None Appropriate 
facility-based 
authorizing 
body or chief 
of staff 
All, except 
narcotics 

All All 

Licensed 
medical 
facilities 
(hospitals, 
hospices, 
managed care 
settings, home 
health care. 
skilled nursing 
facilities) 
No additional 

Institutional 
settings 
(hospitals, 
skilled 
nursing 
facilities, 
swing bed 
facilities) 

All settings All settings All settings All settings 

Additional 
training equiv- 
alent to that 
of a physician 
assistant 
(60 hr of 
physical 
assessment; 
9 mo of 
clinical 
experience 
or MD 
preceptorship) 
Monitoring 
drug therapy; 
ordering 
laboratory 
tests; patient 
assessment; 
prescribing 
and modifying 
drug therapy 

No additional No additional No additional No additional MS degree, 
PharmD degree, 
accredited 
residency, 
specialty board 
certification, or 
2 yr of clinical 
experience 

Administering, Written 
initiating, and protocol 
modifying defined as 
drug a physician's 
therapy; order, standing 
research order, standing 
investigators delegation 

order, or 
other protocol 

Initiating and No protocol 
modifying drug or cosignature 
therapy; required within 
protocols must scope of practice; 
be renewed policies required 
every 2 yr to assure practice 

is within 
identified scope 
of practice 

Initiating, 
modifying, 
and monitoring 
drug therapy 

Pharmacist 
must notify 
physician 
when they 
initiate or 
modify drug 
therapy 

Further 
rulings 
expected 
in 1997 
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over 70 protocols on file, conducted by over 425 phar- 
macists practicing in 60 locations throughout the state. 
Although the protocols were initially used in institutions, 
most are now used in managed care and community 
settings. In clinic settings, these protocols have been 
found to create efficiencies in prescribing antimicrobial 
and anticoagulation In the community 
pharmacy setting, protocols are used for prescribing refills 
and for monitoring drug therapy of chronic disease states. 

The third state to provide prescriptive authority to 
pharmacists was Florida. Taking a different approach, 
the Florida legislature created a third class of drugs in 
1986. In contrast to the California and Washington pro- 
visions for prescribing under protocol, Florida pharma- 
cists enjoy independent prescribing from within a limited 
formulary. Certain drugs within the following categories 
are included in this formulary: oral, urinary, and otic 
analgesics; hemorrhoid medications; antinausea prepara- 
tions; antihistamines and decongestants; anthelmintics; 
topical antifungals and antimicrobials; topical antiinflam- 
matory preparations; otic antifungals and antimicrobials; 
keratolytics; vitamins with fluoride; lindane shampoos; 
antidiarrheals; smoking cessation products; and ophthal- 
mics. The formulary is subject to specific conditions 
spelled out in the state’s pharmacy practice act. The 
legislation has been amended freq~ent ly .”~]  

In 1995, the Veterans Health Administration (VHA) 
updated the granting of prescribing authority for practi- 
tioners in the Veterans Affairs (VA) system. “General 
guidelines for establishing medication prescribing author- 
ity for clinical nurse specialists, nurse practitioners, 
clinical pharmacy specialists, and physician assistants,’ ’ 
VHA Directive 10-95-019, reviews and clarifies the pre- 
scribing role of these practitioners within the VA health 
care system. Clinical pharmacy specialists are defined as 
those with Master of Science or Doctor of Pharmacy 
degrees, pharmacists who have completed an accredited 
residency, specialty board-certified pharmacists, or phar- 
macists with equivalent experience. The scope of practice 
for each type of practitioner is determined by the practice 
site. The scope of practice statement identifies each 
individual’s prescriptive authority and describes routine 
and nonroutine professional duties and general areas of 
responsibility. Prescriptions written by authorized practi- 
tioners within their approved scope of practice do not 
require a physician cosignature. Because states cannot 
regulate the activities of the federal government or its 
employees when acting within the scope of their em- 
ployment, state laws and regulations related to medication 
orders and prescriptions do not affect scope of practice 
statements in the VA system. 

With early models in place and numerous studies do- 
cumenting success, momentum has mounted to support 

the pharmacist’s role in collaborative drug therapy man- 
agement. States are continuing to enact or pursue le- 
gislation to enable pharmacists to prescribe as part of 
collaborative drug therapy management agreements. Cur- 
rently, 14 states and the federal government have enacted 
legislation allowing some form of collaborative prescrib- 
ing for pharmacists. Table 1 provides some specific at- 
tributes of these laws. 

Since the late 1970s, many studies have been published 
that document the success of pharmacists’ management of 
specific types of patients, drugs, disease states, and speci- 
fic patient problems and issues. Outcomes measured have 
included increased patient safety and satisfaction, reduced 
health care costs, and improved e f f i c i e n c i e ~ . [ ’ ~ - ~ ~ ~  

Recently, a summary and critique of 104 studies that 
assessed the economic outcomes of clinical pharmacy 
services from 1988- 1995 was published.[231 The clinical 
pharmacy services evaluated could be classified into four 
main categories-disease state management (4%), general 
pharmacotherapeutic monitoring (36%), pharmacokinetic 
monitoring (13%), and targeted drug programs (47%). 
The services were provided in a variety of health care 
settings, including university, community, and govern- 
ment hospitals; health maintenance organizations; and 
community pharmacies. 

Outcomes, or consequences, of the services described 
were considered in all 104 papers. Nineteen (18%) of the 
papers were found to be full economic analyses because 
they considered two or more alternatives to care and 
measured both input costs and outcomes. The most com- 
mon outcomes measured were drug costs avoided, length 
of hospital stay, use of nonpharmaceutical resources, 
rates of adverse drug reactions, frequency of pharmacist- 
driven therapeutic interventions, and qualitative changes 
in prescribing patterns. In 93 (89%) of the papers, bene- 
ficial financial impacts of clinical pharmacy services 
were described. 

In seven papers, the study design was sufficiently 
rigorous to allow the results to be expressed as a benefit- 
to-cost ratio. The calculated benefit-to-cost ratios for 
these seven studies ranged from 1.08:1 to 75.84:l (mean 
16.7:l). In other words, for every dollar invested in cli- 
nical pharmacy services, on average, $16.70 of benefit 
was realized. Overall, the body of literature contains a 
wealth of information pertinent to the value of the clinical 
practice of pharmacy. 
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In November 1995, the Pew Health Professions Commis- 
sion released its third report describing the future of the 
health professions in the United States.[241 The changes 
foreseen by the Pew Commission come from the backdrop 
of failed government-driven health care reform and the 
emergence of market-driven health care reform. Table 2 
illustrates the shifting paradigm in health care as outlined 
by the Pew Commission. 

The driving force behind health care reform in the 
United States is the trillion-dollar health care market and 
the rate of growth of this market. The rate of growth of 
health care resource utilization competes for other 
needed programs in both the private and public sectors. 
These expenditures are brought to the forefront by the 
fact that, compared with all other industrialized coun- 
tries, the United States spends more of its gross national 
product on health care (nearly $3000/person versus 
$2000/person or less in all other countries), yet realizes 
no proportional improvement in quality of life.[251 In a 
market-driven health care economy, three principal va- 
lues exist: 1) holding or lowering costs; 2) increasing 
patient satisfaction; and 3) improving the quality of pa- 
tient outcomes. 

The shift to create this new system will be accom- 
plished by more integration and collaboration, as opposed 
to fragmentation. The steps in this change are occurring at 
an increasingly rapid pace. This is evidenced by the 
current movement of health care into a managed care 
environment. What these changes mean for health care 
systems and for pharmacists, in particular, are not 
absolutely clear, but the implications are that the next 
generation of health professionals will be practicing in an 
environment that is more intensively managed. In 
addition, exploration into changing the roles of health 
professionals to provide a more diverse skill mix within 

Table 2 The shifting paradigm in health care 
~ ~~~~ ~ 

1945-Present Future 

Specialization 
Cost unaware 
Technology driven 
Institution based 
Professionally driven 
Individual care 
Acute 
Treatment 
Individual providers 
Competitive 

Primary care 
Cost accountable 
Humanely balanced 
Community focused 
Managerially driven 
Population health 
Chronic 
Management and prevention 
Team providers 
Collaborative 

the health care team and more efficient delivery of 
integrated health care appears to be essential. 

The Pew Commission has suggested that to meet 
these challenges, health professionals will have to re- 
design the way their work is organized, reregulate the 
ways in which they are permitted to practice, right-size 
the health professional workforce, and restructure health 
professional education. 

This reregulation of health professions has direct 
bearing on the need for collaborative drug therapy 
management and prescriptive authority for pharmacists. 
As discussed earlier, our present prescriptive authority 
regulations evolved to protect consumers from misbranded 
and dangerous medications. However, at this juncture, the 
current process of drug prescribing, dispensing, adminis- 
tration, and consumption may, in fact, actually provide 
barriers to effective and efficient health care delivery. 
Current practice acts do not recognize overlapping or in- 
novative scopes of practice based on demonstrated com- 
p e t e n ~ y . [ ~ ~ ]  In addition, the current health care system is 
not oriented toward managing and monitoring chronic 
medication therapy. Rather, the focus has traditionally 
been toward managing acute medical events.[261 

Although pharmacists have traditionally assessed 
patients and assisted in drug therapy decision making, 
they have been given little autonomy to manage common 
and chronic disease states without the direct concurrence 
of a physician. Without authority to initiate and change 
medication regimens, many pharmacists must still contact 
a licensed prescriber as a step in solving drug-related 
problems they have identified. Scope of practice state- 
ments defining professional duties and general areas of 
responsibility are a logical way to improve access and 
continuity of patient care. Once considered only a 
hindrance to practicing disease and drug management, 
the inability of pharmacists to prescribe medications may 
well be considered both time and cost impediments to the 
delivery of quality and cost-efficient patient care in 
evolving health care delivery systems. 

Pharmacy has embraced the philosophy that the 
provision of pharmaceutical care represents the principal 
mission of the profession.[*'] Core activities of pharma- 
cists who provide pharmaceutical care include the 
following: 1) participating in drug therapy decisions; 2) 
selecting drug products; 3) determining doses and dosage 
schedules; 4) preparing and providing drug products; 5 )  
providing drug information and education; and 6) 
monitoring and assessing outcomes of drug therapy. 

These types of activities can help solve significant 
problems in our health care system. Some examples of 
tasks associated with the provision of pharmaceutical care 
are listed in Table 3.12'] Many of these examples are 
necessary to help patients to use their medications 
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Table 3 

Interview patients to obtain information pertinent to product selection, dosage determination. and usage of current and past 
prescription and over-the-counter products. 
Initiate requests for, or perform. and interpret results from appropriate laboratory and other diagnostic studies needed to select, initiate, 
monitor. and modify drug therapy. 
Renew or rewrite prescriptions for continuation of drug therapy in accordance with established therapeutic endpoints or 
patient appointment status. 
Measure vital signs and perform physical examinations of relevant organ systems and other patient assessments for the purpose of 
initiating, monitoring, and adjusting drug therapy. 
Evaluate the patient‘s responses to therapy. 
Provide oral and written recommendations for corrective actions for drug-related problems. 
Document all patient care activities through orders and notes in the patient’s medical record. 
Select, initiate, monitor. continue, modify, and administer medication therapy to prevent disease or adverse reactions; resolve drug- 
related problems; or improve cost effectiveness. 
Implement treatment guidelines, protocols, formulary changes, or critical pathways for therapy, as approved by an authorized health 
system provider or committee. 
Provide patient education, identify expected outcomes of therapy, select monitoring parameters, and develop follow-up plans for 
drug therapy. 
Provide direct patient care for appropriate disease management, either under protocol, policy, or guidelines. 
Provide highly specialized inservice education and training to other health care professionals. 
Develop medication use evaluation criteria and other quality improvement measures to assess the use of drug therapy by other providers. 
Design, conduct, and coordinate clinical research projects under FDA guidelines and procedures of the institutional review board. 

Tasks associated with provision of pharmaceutical care 

(Adapted from Ref. [28].) 

optimally, but are prohibited by some state pharmacy 
statutes and regulations. 

VQ VI G 

efini 

Today, prescribing is no longer the act of writing 
medication instructions. Prescribing encompasses mul- 
tiple complex tasks, and as a term, it inadequately des- 
cribes the numerous activities needed to provide drug 

Table 4 Definitions of prescribing activities 

therapy that achieves the defined outcomes that improve a 
patient’s quality of life. The process of prescribing is 
more appropriately described by a broad set of activities 
that include selecting, initiating, monitoring, continuing, 
modifying, and administering drug therapy. Table 4 
provides definitions of these prescribing activities. To 
select, initiate, and monitor drug therapy, the practitioner 
must be able to order and interpret laboratory tests, and 
perform patient assessments related to drug therapy 
management. This set of prescribing activities suggests 
that the focus of a practitioner’s responsibility is on drug 
therapy management to improve patient outcomes. 

Select When pharmacotherapy is necessary, and after review of an individual patient’s history, medical status; presenting 
symptoms. and current drug regimen, the clinician chooses the best drug regimen among available therapeutic 
options. 
After selecting the best drug therapy for an individual patient, the clinician also determines the most appropriate 
initial dose and dosage schedule and writes an order or prescription. 
Once drug therapy is initiated, the clinician evaluates response. adverse effects. therapeutic outcomes, and 
adherence to determine if the drug, dose. or dosage schedule can be continued or needs to be modified. 
After monitoring the current drug therapy of a patient. the clinician decides to renew or continue the same drug, 
dose, and dosage schedule. 
After monitoring a patient’s drug therapy. the clinician decides to make an adjustment in dose and/or dosage 
schedule, or may add, discontinue, or change drug therapy. 
Regardless of who initiates a patient’s drug therapy, the clinician gives the drug directly to the patient, including all 
routes of administration. 

Initiate 

Monitor 

Continue 

Modify 

Administer 
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Some individuals have advocated that pharmacists be 
granted independent prescriptive authority-that is, 
authority to prescribe medications independent of a 
defined collaborative relationship with an individual 
physician or medical group. Indeed, the system operative 
in Florida represents a form of independent prescriptive 
authority for pharmacists, albeit limited to a select 
formulary of drugs. Others have argued that pharmacists 
should function in a dependent role where prescriptive 
authority is delegated by a physician or other independent 
prescriber to another health care professional whom that 
prescriber believes possesses the professional skills and 
judgment necessary to perform these delegated duties. 

However, the terms dependent and independent pre- 
scribing authorit) do not adequately reflect the collab- 
orative relationship needed for pharmacists to contribute 
fully to the drug use process. A collaborative practice 
maximizes physician training and expertise in diagnosis, 
and pharmacist training and expertise in drug therapy and 
disease management. In most successful examples, the 
pharmacist and the physician have entered into a col- 
laborative practice agreement or protocol under which the 
physician diagnoses and may make an initial treatment 
decision, and then authorizes the pharmacist to select, 
monitor, modify, and discontinue medications as neces- 
sary to achieve favorable patient outcomes. The physician 
and pharmacist then share the risk and responsibility for 
patient 

Two additional factors support collaborative, rather 
than independent, management of patients by pharma- 
cists. First, pharmacists have limited training in diagnosis. 
While physical diagnosis is a systematic process of organ 
system review, the pharmacist’s assessment of physical 
findings is often targeted to a specific organ system or 
disease state. Except for acute self-limiting diseases or 
conditions identified during drug therapy monitoring, 
such as adverse drug reactions or inadequate responses, 
pharmacists are not trained to be diagnosticians. Second, a 
collaborative environment is the nature of current and 
future health care delivery systems. In fact, the future 
holds a marked increase in the extent of collaborative and 
managed health care delivery for all providers. All health 
care providers will be interdependent and will function in 
a collaborative fashion. The debate regarding dependent 
versus independent practice should be put to rest; instead, 
pharmacists should strive for collaboration with shared 
responsibilities and risks. 

Prescriptive authority is not necessary to perform many 
duties involved in selecting, initiating, monitoring, con- 
tinuing, modifying, and administering drug therapy. Nor 

is the ability to initiate drug therapy a prerequisite con- 
dition for pharmacists to establish a therapeutic relation- 
ship with a patient, solve drug-related problems, assume 
responsibility for therapeutic outcomes, or improve a pa- 
tient’s quality of life. However, when legally available, 
initiating drug therapy changes through collaborative drug 
therapy management agreements makes provision of care 
easier, more efficient, and convenient. Given the com- 
plexity of drug therapy decision making, evolving health 
care systems, and historic development of prescriptive 
authority, it may benefit society to review the scopes of 
practice of all health professionals, including the effi- 
ciencies gained by a collaborative health care team. 

This discussion has focused on collaboration between 
pharmacists and physicians. However, optimal patient 
care and efficiency are most likely to result when ef- 
fective collaboration exists among all the health pro- 
fessions. For example, there is no reason why nurse 
practitioners and pharmacists, or physician assistants and 
pharmacists, cannot collaboratively provide care for many 
patients with acute and chronic illnesses. 

For pharmacists to participate effectively in collaborative 
drug therapy management in a timely and cost-efficient 
manner, several conditions must exist: 1) a collaborative 
practice environment; 2) access to patients; 3) access to 
medical records; 4) knowledge, skills, and ability; 5 )  
documentation of activities; and 6) compensation for 
their activities. 

Collaborative Practice 

The pharmacist wanting to participate in collaborative 
drug therapy management first needs to identify a 
physician or practitioner group who wants to collaborate 
with the pharmacist. The physician or health system will 
identify patient populations, disease states, specific 
drugs, and certain drug-related issues in which other 
health professionals want to practice collaboratively with 
pharmacists. A description of routine and nonroutine 
professional duties and general areas of responsibility 
become the approved scope of practice for that 
pharmacist. The physician or health system needs to be 
willing to share responsibility for the pharmacist’s 
actions. The environment may be an acute care hospital, 
a transitional care facility, a nursing home, a clinic, or a 
community pharmacy, as long as the remaining condi- 
tions are also met. 
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Table 5 Areas and content of core pharmacy curriculum adopted in 1997 by the American Council on Pharmaceutical Education 

Biomedical Science, 

Pharmaceutical Scicnco 

Bchavioral, social, and 
administrativc pharmacy sciences 
Pharmacy practice 

Profewonal experience 

Anatomy, physiology, pathophysiology, microbiology, immunology, biochcmistry, 
molecular biology, bioatatistics 
Medicinal chemistry, pharmacognosy, pharmacology, toxicology, pharmaceutics, 
biopharmaceutics, pharmacokinetics 
Health carc economics, pharmacoeconomics, practice management, communications, 
pharmacy history, ethics, social and behavioral applications and laws of practice 
Dispensing, drug administration, epidemiology, pediatrics, geriatrics, gerontology, 
nutrition, health promotion and discasc prcvenlion, physical assessment, emergency 
first carc, clinical laboratory medicine, clinical pharmacokinetics, paticnt cvaluation 
and ordering medications, pharmacothcrapcutics, disease state management, 
outcomes documentation, sclf care and nonprcscription drugs, drug inPormalion 
and literature evaluation 
Introductory and advanccd practice cxperienccs throughout the curriculum as a 
continuum, in a variety of practice settings 

(Adaptcd from Ref. [301.) 

ts 

Direct communication with patients is imperative for 
pharmacists to function successfully as collaborative drug 
therapy managers. In fact, it is best to establish an agrec- 
ment with thc patient describing the ideal conditions under 
which care should be rendered. Within this relationship, 
the patient grants the pharmacist responsibility, and the 
pharmacist i n  turn promises competency to perform the 
service, along with a willingness to assume responsibility, 
to the patient. This agreement codifies the direct relation- 
ships between patients and pharmacists, and hcightcns 
awarcncss of both groups to the responsibility assumed by 
the pharmacist in caring for the patient. The goal should be 
the establishment of a perinancnt and ongoing relationship 
that takes place over time. Thcsc relationships should com- 
plemcnt, but not replace, those of patients and physicians. 

ical 

Access to a paticnt’s medical records is essential to the 
provision of collaborative drug therapy management. In 
fact, it is only under these conditions, wherein the 
pharmacist has adequate knowlcdgc of the patient and 
the patient’s history, discasc slates, drug therapy, and 
laboratory and procedure results, that quality care can be 
rendered. Much work is being done in this area, via 
computerization of medical rccords and network faci lita- 
tion of clcctronic data, to cnsurc this key clcment is i n  
place to facilitate patient care by health care providers. 

ills, ility 

In many ways, the pharmacist is uniquely trained for the 
task or collaborative drug therapy management. Contcm- 

porary pharmacy education has provided pharmacists with 
more extensive and indepth training in pharmacology and 
drug therapy management than any other health profes- 
sional. Other health profcssionals who have prescriptive 
authority, such as nurse practitioners and physician as- 
sistants, have far less education in drug therapy managc- 
ment. Areas and examples of core curricula required 
under the 1997 American Council on Pharmaceutical 
Education requirements for Doctor of Pharmacy programs 
are listed in Table 5.’”’’ 

erst 

When pharmacists participate in any aspect of collab- 
orative drug therapy management, they must document 
their activities in the patient’s medical record. This 
inl‘ormation should, in turn, be available to other care 
providers within the health care system. Within the col- 
laborative drug therapy management agreement, the fre- 
quency of communication with the collaborative team 
should also he established. 

In a vertically integrated managed health care system, 
the historical fee-for-service system of compensation is 
not operative. Therefore, pharmacists, either as  primary 
care providers or as disease management specialists with- 
in a provider group, should expect to join with other 
health professionals on a collaborative team. Within a 
managed care contract, the pharmacist, along with other 
team members, assumes risk and rcsponsibility for pro- 
viding health care to patients in that system. Compensa- 
tion from managed care payers will be on a contractual 
basis for team services. Demonstration or improved 
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outcomes will be integral to continuing contracts.[311 
Specific duties and privileges will be defined by the 
scope of practice within the specific health care system, 
partly based on the mix of health care providers present 
and the type of patients for whom the system provides 
care. Collaborative drug therapy management will not 
lead to a fee-for-service form of compensation for clini- 
cal pharmacy services within a managed care environ- 
ment. It is possible that it may do so in other types of 
health care systems. 

Competence assessment is essential when pharmacists 
assume collaborative drug therapy management activities, 
especially when such activities are new. Many methods 
exist to certify competence, such as granting clinical 
privileges or determining scope of practice in a health 
system via committee.'321 completing certificate programs 
for specific disease states, demonstrating knowledge and 
patient care skills, or earning national certification in a 
specialty via competency-based processes. The nature of 
the collaborative relationship will determine the appro- 
priate mechanism for assessing competence. In addition, 
competencies may vary based on which prescribing 
activities are needed or how the scope of practice for 
each pharmacist is written. For example, initiating and 
modifying drug therapy may require competencies dif- 
ferent than those necessary for administering, continuing, 
or monitoring drug therapy. 

Pharmacists, by nature of their education and licensure, 
should be able to perform many of these functions without 
any additional demonstration of competence. The entire 
spectrum of prescribing activities is appropriate for any 
qualified licensed pharmacist in any practice setting as 
long as a collaborative relationship with other health care 
providers is established, access to relevant patient in- 
formation exists, and ongoing competence and quality 
are assessed. 

Pharmacists engaged in collaborative drug therapy 
management activities should be held accountable to the 
same quality assurance monitors and measures as other 
health professionals in their setting. Thus, supervision and 
quality assessment of activities are setting specific and 
will differ greatly among settings and health systems. 
Mechanisms to measure and ensure quality should be 
developed and put into place at the time the collaborative 
arrangement is established. These mechanisms should 
follow the same outline as those developed and used for 
other health professionals. 

The practice of pharmacy and the provision of health care 
in the United States have changed dramatically over the 
past 60 years. Reports in the literature documenting phar- 
macists functioning in primary care roles and as pres- 
cribers of medications appeared as early as the 1970s. 
Reports of these early efforts, now renamed as efforts in 
collaborative drug therapy management, have demon- 
strated increased efficiencies in the health care system, 
while maintaining quality of care and patient satisfaction. 
At least 14 states and the federal government have autho- 
rized some form of pharmacist involvement in collab- 
orative drug therapy management, and many other states 
are seeking to institute enabling legislation and regula- 
tions. Opportunities for pharmacists to increase efficien- 
cies, decrease drug-related morbidity, and improve patient 
outcomes are abundant. 

Not only has the role of the pharmacist evolved, but 
market-driven forces have caused the entire health care 
system in the United States to become more collaborative 
in nature. Pharmacists now have an opportunity to par- 
ticipate in collaborative drug therapy management and 
contribute to the quality of patient care in concert with 
other health care professionals. 

To function successfully in a collaborative envir- 
onment, the pharmacist must practice in a setting where 
teamwork is fostered, be able to establish a convenantal 
relationship with the patient, and have access to the 
patient's medical records. Because collaborative drug 
therapy management involves multiple complex tasks, the 
process may be more easily defined by describing the 
activities involved in the process-selecting, initiating, 
monitoring, continuing, modifying, and administering 
drug therapy. Ideally, these responsibilities should also 
include ordering, performing, and interpreting medication- 
related laboratory tests and procedures, along with per- 
forming patient assessment tasks related to drug therapy. 
By virtue of their extensive training in all relevant as- 
pects of drug therapy management, pharmacists are well 
qualified and well equipped to provide collaborative drug 
therapy management services to patients. 

Collaborative drug therapy management is most suc- 
cessful when the nature of the collaborative arrangement, 
the competencies and credentialing required, and the 
quality assurance checks that will be used to assess per- 
formance are defined at the outset in each specific setting. 

In this era of rapid evolution in health care, the 
provision of collaborative drug therapy management by 
pharmacists can contribute to the efficacious, efficient, 
and cost-effective use of health care resources to improve 
patient outcomes in the United States. 



198 ~ o ~ l a b n r a t i v ~  Drug Therapy Management by Pharmacists (ACCP) 

The authors want to acknowledge the contribution of 
Jeffrey C. Fay, PharmD, in preparing Table 1. 

From Pharimcotherupy 1997, 17(5): 1050- 106 1 ,  with 
permi\cion of the American College of Clinical Pharmacy. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 
1 1 .  

12. 

13. 

14. 

15. 

16. 

17. 

Webb, E.C. Prescribing medications: Changing the para- 
digm for a changing health care system. Am. .I. Health- 
Syst. Pharm. 1995, 52, 1693-1695. 
Marks, H.M. Revisiting .‘the origins of compulsory drug 
prescriptions”. Am. J .  Public Health 1995, 85. 109- 
115. 
Swann, J.P. FDA and the practice of  pharmacy: Prescrip- 
tion drug regulation bcfore the Durham-Humphrcy 
amendment of 1951. ?harm. Hist. 1994. 36; 55  70. 
Brands, A.J. Treating ambulatory paticnts. U.S. Pharin. 

Erickson, S.H. Primary care by a pharmacist i n  an 
outpatient clinic. Am. J .  Hosp. Pharm. 1977; 34. 1086. 
Health Manpower Pilot Projects. Final Report to the 
Legislature, State o f  California and to the Healing Arts 
Licensing Boards. In Prescribing and Dispensing Pilot 
Pr(<jccts; Office of Statewide Health Planning and 
Development, Division of Health Professions Dcvcl- 
opment, November, 1982. 
An interview with Gordon Duffy, asscmblyman, 32nd 
district. CSHP Voice 19778, 5. 11. 
California Assembly Bill 1868, 1981. 
California Senate Bill 502, 19x3. 
California Assembly Bill 1759, 1994. 
Thompson, J.F.: McGhan. W.F.; Ruffalo, R.L.; Cohen, 
D.A.; Adamcik, B.; Scgal, J.L. Clinical pharmacists 
prescribing drug thcrapy in a geriatric setting: Outcome 
of a trial. J. Am. Geriatr. Soc. 1984, 32, 154+159. 
Christcnsen, D.; Ikller, T.; Williams, D. Prescriptive 
Authority Protocols. In 1993 Washinglon State Survey; 
Washington Stale Board of Pharmacy, 1993. 
Christensen, D. In Prc>scriptive Authority for Pharmac,ist.r: 
Current Status and FLL~LUY Opportunities. Presented at the 
American Society o f  Hospital Pharmacists Annual Meet- 
ing. Reno, Nevada, June 5-9, 1994. 
Flanagan. M.E. Update on state prescribing authority. Am. 
Pharm. 1995. NS35, 13-18. 
Borgsdorf, L.R.; Miano. J.S.; Knapp, K.K. Pharmacist- 
managed medication review in a inanaged care system. 
Am. J. Hosp. Pharin. 1994, 51, 772 777. 
Bjornson, D.C.; Hincr, W.O.; Potyk, R.P., et al. Effect of 
pharmacists on health care outcomes in hospitalixed 
patients. Am. J. Hosp. Pharm. 1 93; 50, 1875-1884. 
Chenclla, F.C.: K l o t ~ ,  T.A.; Gill, M. A,, et al. Comparison 
of physician and pharmacist management of anticoagulant 

1977. 2, 70 -74. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

therapy of inpatients. Am. J. Mosp. ?harm. 1983, 40, 

Conte, R.R. Training and activities of pharmacist pres- 
cribers in a California pilot project. Am. J .  Hosp. Pharm. 
1986; 43; 375 380. 
Ellis, R.F.; Stephens. M.A.; Sharp, G.B.  Evaluation of a 
pharmacy-managed wartjrin-moiiitoriiig service to coor- 
dinatc inpatient and outpatient therapy. Am. J. Hosp. 
Pharm. 1992, 49, 387-394. 
Hawkins, D.W.; Fiedler, F.P.: Douglas, H.L.; Erchbach, 
1I.C. Evaluation of a clinical pharmacist in caring for hy- 
pertensive and diabetic patients. Am. J .  Hosp. Pharm. 

Mcnard, P.J.; Kirshner, B.S.; Kloth, D.D.; Pyka, R.S.; Hill, 
L.R.; Venkataraman, K. Management of the hypertensive 
patient by the pharmacist prescriber. Hosp. Pharm. 1986, 

Stimmel, G.L.: McGhan, W.F.; Wincor, M.Z.; Deandrea, 
D.M. Comparison of pharmacist and physician prescribing 
for psychiatric inpatients. Am. J. Hosp. Pharm. 1982, 39, 
1483 1486. 
Schumock, G.T.; Meek, P.D.: Ploetz, P.A.; Vermeulen, 
L.C.; Publications Committee of the American College of 
Clinical Pharmacy. Economic evaluations of clinical 
pharmacy services-1988- 1995. Pharmacotherapy 1996, 
16 (6), 1188 1208. 
Pew Health Professions Commission. Critical Cha1lenge.s: 
Revitalizing the Health Professions ,for the Twenty-First 
Cenlury; UCSF Center for the Health Professions: San 
Francisco, 1995. 
Schieber, G.S.: Poullier, J.P.; Greenwald, L.M. Health 
system performance in OECD countries, 19x0- 1992. 
Health Aff. 1994, 13, 100 112. 
Holdford, D.A. Barriers to disease management. Am. J. 
Health-Syst. Pharm. 1996. 53, 2093 2096. 
Trinca, C.E. In ?‘he Pharmcrci.st’s Progress Toward 
Implcmenting Pharmareutical Care, Presented at thc Third 
Strategic Planning Conference for Pharmacy Practice: 
Pharmacy in thc 21 st Century, I,ansdowne, Virginia, 
October 7- 10, 1994. 
Carmichael, J. Do pharmacists need prescribing privileges 
to implement pharmaceutical care‘! Am. J. Health-Syst. 
Pharm. 1995; 52. 699-70 1 .  
Gall, K.A. The key to pharmacist prescribing: Collab- 
oration. Am. J .  Health-Syst. Pharm. 1995, 52, 1696- 
1699. 
American Council on Pharmaceutical Education. Arcred- 
itation Standards and Guidelines for  the Professional 
Program in Pharmary Lending to the Doctor of Pharmacy 
D r g r ~ e .  Adopted . /UIZP 14, 1997; American Council on 
Pharinaceutical Education, Inc.: Chicago, 1997. 
Oddis, J.A. Pharmacy in integrated health care systems. 
Am. J. Health-Syst. Pharm. 1996, 5 3  (Suppl. I ) ,  S I -S49. 
American College of Clinical Pharmacy. Establishing and 
evaluating clinical pharmacy serviccs in primary care. 
Pharniacotherapy 1994, 14 (6), 743 758. 

1 642- 1645. 

1979, 36, 1321b1325. 

21, 20-35. 



PHARMACY PRACTICE ISSUES 

VA Sicrra Nevada Health Care System, Reno, Nevada, U.S.A 

This article examines how the practice of pharmacy 
can be improved by the legal and institutional recog- 
nition of Collaborative Drug Therapy Management 
(CDTM). Further, the development of Collaborative 
Practice Agreements or defining a specific Scope of 
Practice that allows the pharmacist and other health 
professionals to focus more on integration and colla- 
boration is discussed. 

DEFl NIT1 

Pharmaceutical care: The responsible provision of drug 
therapy for the purpo\c or achieving a definite outcome 
that improves the patient’ s quality of life.“’ 

Collaborutive Drug Therapy Management (CDTM): The 
provision of pharmaceutical care in a collaborativc and 
supportive practicc cnvironment that allows the qualified 
pharmacist legal, regulatory, and ethical responsibility to 
solve drug related problcms when discovered. 

Scope of practice: The boundaries within which a health 
professional may practice. For pharmacists, the scope of 
practice is gencrally approved by the board, agency, or 
committee that regulates the profession in a given state 
or organization. 

Credentialiizg: The process by which an organization or 
institution obtains, verifies, and assesses a pharmacist’s 
qualifications to provide patient care services. 

Privileging: The process by which a healthcare organi- 
zation, having reviewcd an individual healthcare provi- 
der’s credentials and performance and having found them 
satisfactory, authorizes that individual to perform a spe- 
cific scope of patient care service within that organization. 

Prescribing activities: 121 

Select: When pharmacotherapy is necessary, and after 
review of an individual patient’s history, mcdical 
status, presenting symptoms, and current drug re- 
gimen, the clinician chooses thc best drug regimen 
among availablc therapeutic options. 
Initiate: After selecting the best drug therapy for an 
individual patient, the clinician determines the most 
appropriate initial dose and dosage schedule and writes 
an order or prescription. 
Monitor: Once drug therapy is initiated, the clinician 
evaluates response, adverse effects, therapeutic out- 
comes, and adhcrence to dcterrnine if the drug, dose, 
or dosage schedule can be continued or nccds to be 
modified. 
Continue: After monitoring the current drug therapy 
for a patient, the clinician renews or continues the 
same drug, dose, and dosage schedule. 
Mod&: After monitoring a patient’s drug thcrapy, 
the clinician makes an adjustment in dose and/or dos- 
age schedule, or adds, discontinues, or changes drug 
therapy. 
Administer: Regardless of who initiates a patient’s 
drug therapy, the clinician gives the drug directly to 
the patient, including all routcs of administration. 

PRACTICE E N V I R O ~ M ~ N T  

As the volume and potency of prcscription medications 
have increased. the nation’s attention has become focused 
on the staggering human and economic cost of medication 
errors. Drug-related morbidity and mortality in the United 
States has a vast cconomic impact on the healthcare 
system. The nation was stunned in 1999 when the Institute 
of Medicine (IOM) issued a report that concluded that 
medical errors account for bctween 44,000 and 98,000 
deaths annually.”’ The IOM report noted that “[blecause 
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of the immense variety and complexity of medication now 
available, i t  is impossible for nurses or doctors to keep up 
with all of the information required for safe medication 
use. The pharmacist has become an essential resource in 
modern hospital practice.' ' I 4 '  

Critical to understanding how to reduce the rate of 
medication errors is understanding what, how, and when 
drug-related problems arise."' Approximately 39% of 
medication errors occur in the prescribing phase.'"' Ano- 
ther 50% occur during order transcription and drug 
administration, and 1 I % occur during dispensing. The 
single proximal cause oP medication errors (22%) is a lack 
of complete knowledge about drugs during the prcscrib- 
ing, order transcription, and drug administration stages. 
The direct presence and involvement of pharmacists 
during these stages can reducc medication errors as much 

The traditional system of providing patient care- 
wherein physicians initiate drug therapy, pharmacists 
dispense medications, and nurses administer mcdica- 
tions-is often run in  a disjointed Fashion. This results in 
potentially avoidable adverse drug events that contribute 
to poor patient outcomes and increased medical costs.'" 
Efforts aimed at modifying the current processes of care 
to enhance efficiency of workflow, improve patient 
outcomes, and reduce medication errors arc needed. 

Pharmaceutical care has become the philosophy of 
pharmacy practice in recent years, as well as a mission or 
purpose for the profession. However, another term that 
has come into use to simultaneously describe pharmaccut- 
ical care and the system for the medication use process- 
CDTM. As the healthcare system grows in complexity, 
pharniaceutical care becomes increasingly important. It 
becomes more and inorc necessary for pharinacists, phy- 
sicians, and othcr health professionals to work together 
in collaboration to assure safe use of medication. CDTM 
is an innovative approach in which pharmaceutical care 
services can be provided by a pharmacist in a support- 
ive healthcare environment after a process of crcdcntial- 
ing, privileging, and approval of a Collaborative Prac- 
tice Agreement. 

In a system utili~ing CDTM, the American Society 
of Hospital Pharmacists (ASHP) supports the activities 
of a pharmacist that may include, but are not limited to: 
1) initiating, modifying, and monitoring a patient's drug 
therapy; 2) ordering and performing laboratory and 
related tests; 3) assessing patient response to therapy; 
4) counseling and educating a paticnt o n  medications; and 
5) administering The American College 
of Clinical Pharmacists (ACCP) advocates the role of 
qualified pharmacists as capable collaborative drug the- 
rapy managers. Further, ACCP supports the pharmacists' 
role in CDTM to iinprove patient outcomes and incrcasc 

as  66%,.'7' 

efficiencies in the healthcare system. ACCP's core re- 
quirements for CDTM are:'" 

A collaborative practice environment. 
* Access to patients. 

Access to medical records. 
* Knowledge, skills, and ability. 
* Documentation of activities. 
* Compensation for these activities. 

~ 1 0 1  

I 1  I 1  

CDTM is an interdisciplinary approach wherein phar- 
macists are integrated into the medical team to solve 
patient and medication-related problems and to share 
the responsibility for outcomes. A collaborative practice 
maximies physician training and expertise in diagnosis, 
as well as the pharmacist training and expertise in drug 
therapy management. As of June 2002, in 38 statcs and 
i n  the federal pharmacists share pres- 
criptive authority with other healthcare professionals.' '" 
Pharmacists will find themselves in new legal and ethical 
positions as a result of these expanded prescribing 

In most successful examples, pharmacists and physi- 
cians enter into a Collaborative practice agreement. There 
is a specific Scope of Practice for the pharmacist in which, 
physicians diagnose and make initial treatment decisions, 
then authorize the pharmacist to continue, select, initiate, 
monitor, modify, or discontinue medications a s  necessary 
to achieve established therapy goals and favorablc paticnt 
outcomes. While such pharmaceutical care goals can be 
provided through conventional pharmacy approaches, 
when legally leasible, CDTM agreements make provision 
of care simpler, more efficient, and more convenient than 
through traditional means. In addition, the literature is now 
rich with data proving that cvcry dollar invested in clinical 
pharmacy services returns financial rewards and reduces 
patient mortali ty . ' ' 

Some examples of tasks associated with the provision 
of pharmaceutical care through CDTM have been pub- 
lished.""' Many of these tasks are nece 
tients usc their medication optimally, but may bc pro- 
hibited for pharmacists to perform independently by 
some state pharmacy statutes and regulations. CDTM 
may also be prohibited in some current practice sites of 
traditional pharmacy because they lack some core 
requirements from the list given Note that we 
arc discussing a fundamental change in the medication 
use systc17z. 

Next, we discuss the writing o 
Practice Agreement. This discussion 
requirements for CDTM have been met or exceeded. 
Legal requirement may differ from state to state and from 
one practice environment to another. Credcntialing rc- 
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quirements might also be very different depending on the 
environment of care and the tasks the pharmacist wishes 
to perform. To confirm that all core requirements are met, 
most health systems require . ‘privileging” or approval 
by a health system committee. During this process a 
healthcare organization, having reviewed an individual 
healthcare provider’s credentials“’] and performance and 
found them satisfactory, authorizes that individual to 
perform a specific scope of patient care service within the 
organization. Credentialing and privileging are processes 
fundamental to CDTM. 

Even though many pharmacists possess all of the 
core requirements, the widespread implementation of 
CDTM has not yet occurred. Although progress is being 
made in many environments, integrated health systems 
are among the fastest moving. Perhaps this is because 
these systems are rapidly incorporating the factors that 
support pharmaceutical care. Five enabling factors 
have been identified as features of a system or infra- 
structure that would likely facilitate CDTM or phar- 
maceutical care: 

0 Presence of an integrated electronic medical records 
system. 

0 Availability of an automated dispensing system for 
ambulatory care prescriptions. 

Q Pharmacist participation on multidisciplinary care 
teams. 

Q Support from medical staff. 
0 Support from senior management. 

These trends in ambulatory care pharmacy have been 
studied by two surveys of the ASHP Managed Care 
and Ambulatory Care Pharmacy in Integrated Health 
~ y s t e m s . ” ~ ” ~ ]  

The document describing the specific routine and non- 
routine professional duties to be performed (the bound- 
aries of practice) and the general areas of responsibility 
for each pharmacist practitioner is called a Scope of 
Practice. When this scope of practice has concurrence by 
the physician(s) or other collaborating practitioners in the 
patient care/program area in which the pharmacist 
functions, it is called a Collaborative Practice Agreement 
(CPA). The health system will generally have written 
policies to address all aspects of scope of practice issues 
for pharmacists including medication prescribing author- 
ity, quality assurance, and peer review. In addition, a 
process of credentialing and privileging will be outlined 
in policy, and CPAs will be reviewed at predetermined 

frequencies by appropriate boards, individuals, and 
committees.[20.211 An example of a CPA for primary care 
pharmacists is shown in Fig. 1. 

CPAs can be written as process specific, or disease-state 
specific, or both. Process documents describe the routine 
duties of the pharmacist in global terms; e.g., write 
prescriptions, order laboratory tests needed to monitor 
medication, order certain radiological tests, take medica- 
tion histories, record information in the medical record, 
order consults, etc. Disease specific CPAs give examples 
of the specific patient populations the pharmacist will see, 
and may include protocols for patient management. These 
CPAs may describe comprehensive, interim-care, and 
unscheduled or acute-care practice models. 

Provision of longitudinal comprehensive pharmuceut- 
ical cure using CPAs involves evaluation of patients’ 
drug-related problems during an ongoing relationship 
with other care providers. One example of a pharmacist’s 
role in CDTM programs focuses on identification of drug- 
related problems in the comprehensive review of a 
patient’s medical record and by interviews with the 
patient. This review can be conducted when the patient is 
admitted to a general inpatient facility or is in an out- 
patient, primary-care clinic. In this model, the pharmacist 
uses a problem-based approach to determine the presence 
of medication-therapy problems and composes a problem 
list considering and incorporating disease state, adverse 
effects, cost, and compliance issues. The pharmacist then 
establishes treatment goals, monitoring parameters, and 
plans patient follow-up. Documentation in the medical 
chart of these actions is a critical component of any 
CDTM model. Interventions using this comprehensive 
model have been described.‘221 

Interim cure is defined as frequent care for specified 
patient populations and close patient monitoring between 
visits to the primary provider. Interim care models 
follow a similar process for delivering care as do com- 
prehensive pharmaceutical care models, but on a disease- 
state specific basis. Many examples of this exist in the 
CDTM model. Examples of interim-care CDTM models 
include: anticoagulation/heparin clinics and clinics to 
treat asthma, seizures, pain. hypertension, diabetes, HIV, 
dyslipidemia, congestive heart failure, and other chronic- 
disease conditions. 

Pharmacists working within unscheduled acute cure or 
urgent cure models handle patient issues that require 
immediate attention between scheduled visits. Some 
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- 

I am educationally competent and physically capable of performing the activities that I have rcqucstcd. Whcrc 
indicated below, it is fully understood that my scope is defined by approved protocols/procedures. 

Sigiiaturc of Applicant Date 

RECOM M END A PPKO VA L/DI S APPROVAL 

Chief, Pharmacy Service Datc 

Reviewed by Credentialing Subcommittee on 

REC OMMEND APPRO VAL/D I S APPROVAL 

AP PROVEDIDIS APPROVED 

Chief of Staff Date 

RECOMMEND APPROVAL/DISAPPROVAL 

Medical Center Director Dale 

Granted on: 

To be reviewed on or before: - 

Rclkrenceu 
\‘I IA Dircctivc 10-95-01 9 - (icncrdl (iuidclinc for Furnishing Medication Prcsci-ihing Authority for (’linical NUI-sc Speciali?tu, kurse 1’1-actitionel-s, Clinical I’hnrinacy 
Specialisis and Physician Assistants, dated March 3 ,  I995 
VllA L)irccii\c 96-034 -Scope ofl’ractice tix (‘linical Pharmacy Spccialials. dated May 7, lY96 

Fig. 1 Example of a CPA for primary care pharmacists. 



P u RPO S r: : 

To identify scope of practice privileges for the clinical pharmacy specialist (CPS) at the VA Medical 
Center, and to define criteria for the qualifications for these privileges. The CPS will be qualified and 
authoriLed to perform specific clinical duties to assure high quality health care and appropriate 
pharmaceutical care is provided to the veterans. 

POLICY: 

Scope of practice guidelines for CPS shall be dclineated in writing and will follow established protocols. 

OUALIFICATIONS: 

The CPS is trained in clinical pharmacy, clinical pharmacokinetics and clinical pharmacology. Hc/shc is 
a Masters or Pharm. D. graduate, has completed an accredited pharmacy residency, is a specialty board 
certified pharmacist, or has equivalent education, training and experience functioning as a clinical 
pharmacist. 

KEY FUNCTIONS: 

Conduct comprehensive appraisals of patients’ health status by taking health histories, drug histories 
and performing physical examinations necessary to assess drug therapy 
Document relevant findings of a patients’ health status in the patients’ medical record 
Evaluate drug therapy through direct patient care involvement, with clinical assessment, subjective 
and objective findings relating to patient’s responses to drug therapy and communicating and 
documenting those findings and recommendations to appropriate individuals and in appropriate 
records (i.e., patient’s medical record) 
Develop, document and execute therapeutic plans utilizing the most effective, least toxic, and most 
economical medication treatments as per national or VA guidelines or VTSW protocol or established 
local protocol 
Provide ongoing primary care for chronic stable or minor acute health problems as delineated in 
protocols/procedurcs 
Provide patient and health care professional education and medication information 
Evaluate and document paticnts’ and caregivers ability to understand medication instructions and 
provide oral and written counseling on their medications 
Refer patients by consult to specialty clinics, order appropriate laboratory tests and other diagnostic 
studies necessary to monitor and support thc patient’s drug therapy 
Perform venipuncture or finger sticks for the purpose of withdrawing blood for clinical laboratory 
test 
Prescribe medications, including initiation, continuation, discontinuation, and altering therapy, based 
upon established formulary or protocols 
Conduct and coordinate research drug investigations and research under FDA guidelines and 
regulations and approval by appropriate local officials 

Fig. I Example of a CPA for primary care pharmacist\ (Conlinued) 
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e Analyze laboratory and diagnostic test data so as to modiry drug therapy and dosing as necessary. 
Perform physical measurement necessary to assure the patients responses to drug therapy 
Implement protocols approved by the Pharmacy and Therapeutics Committee or other Medical 
Center Committees regarding drug therapy 
Assist i n  the management of medical emergencies, advcrse drug rcactions, and acutc and chronic 
disease states 
Administer medication according to preestablished protocol when rcquested by physicians 
Identify and take specific corrective action for drug-induccd problems 
Serve as clinical managers of drug and drug-related program5 in clinics and wards in conjunction 
with the attending physician 

FlJRNISHlNG MEDICATIONS AND SUPPLIES: 

A. The ability to prcscribc non-controllcd medications has bcen out1 ined in the General Guideline fbr 
Furnishing Medication Prescribing Authority for Clinical Nurse Specialists, Nursc Practitioners, 
Clinical Pharmacy Specialists and Physician Assistants in VHA Directive 10-95-019. CPS will 
initiate, continue, modi ry a i d  monitor medication therapy as outliiicd in approved treatment 
protocols listed below or in policies and procedures of the Medical Ccnter. The CPS will prescribe 
all drugs except narcotics. 

€3. Equipment and non-medication supplies issued by Phai macy and Prosthetics/Matei ials Management 
Serviccs may be ordcred without co-signature of a physician. 

SUPERVISION: 

A collegial relationship with mutual consultation and referral exists with the physicians and the CPS. 
Consultation with the physician or referring practitioner is outlined and co-signature is required for 
practice outside approved procedures/protocols. The CPS will provide patient care as a Non-Physician 
Clinician (NPC). A physician is available at all times by telephone or in person for consultation. 
Periodic chart and peer reviews, and annual evaluations provide ongoing medication use evaluation. 
The CPS prescribing practices are includcd in the medication use evaluation process. 

CLIN lCAL CONDITIONS : 

1 he following is a list ofclinical conditions that the CPS at the VA Mzdical Center would commonly be 
referred for evaluation and rnanagemcnt. Thc most reccnt version of the protocols listed will be the 
working copy ofthe CPS protocols. 

Anticoagulation Clinic 

Medication Renewal Clinic 

e ~ ~ e ~ t e  TQV C 

No Ycs N o  Y e s  No Ucs 
n u  n u  u u  
0 0  0 0  U Q  

Fig. P Example of a CPA for primary care pharmacists (Continued). 
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VHA Treatment Guidelines Pharmacologic Management of: 
httD ://www. dmm .med.va. nov/PBM/menu. htm 

Rea uested 

Yes No 

Chronic Heart Failure o n  

Depression n o  
Type 2 Diabetes Mellitus n o  
Gastroesophageal Reflux Disease o n  
H. pylori in PUD and Dyspepsia n o  
Hyperlipidemia n o  
Hypertension n o  

Chronic Obstructive Pulmonary Disease 

VHA Clinical Practice Guidelines for the Manaeement of: 
http://www.va. eov/HEALTH/clinical.htm 

Requested 

C OPD/Asthma 

Major Depressive Disorder 

Diabetes Mellitus 

Other National Guidelines 

Yes No 

n n  
n o  
n o  

Reauested 

HIViAIDS Antiretroviral Therapy 

Other Clinical Conditions (specify): 

Yes No 

n o  

Requested 

Yes No 
n o  
n o  

Approved 

Yes No 

o n  
0 0  
o n  
o n  
0 0  
o n  
o n  
0 0  

Approved 

Yes No 

n o  
n o  
n o  

Approved 

Yes No 

0 0  

Approved 

Yes No 
0 0  
o n  

Approved with 
Supervision 

Yes No 

0 0  
o n  
o n  
n o  
n u  
0 0  
n o  
0 0  

Approved with 
Supervision 

Yes No 

o n  
0 0  
o n  

Approved with 
Supervision 

Yes No 

0 0  

Approved with 
Supervision 

Yes No 
o n  
n o  

- 

Fig. 1 Example of a CPA for primary care pharmacists (Continued). 



patients may be new with no previously scheduled 
appointment. Wilh this approach, pharmacists solve 
specific, urgent-care needs. Comprehensive evaluations, 
drug-therapy reviews, and extensive suggestions for 
treatment-pian modifications are not routine activities 
associated with this model, as pharmacists may not have 
an opportunity to perform Coollow-up with thcsc patients. 
Examples of acute-carc CDTM modcls include: 

I .  RcfWtriage clinics. 
2. Code teams. 
3. Operating room protocols. 
4. Polypharmacy conwlts. 
5. 
6. 

Renal function drug dosing program. 
Parentcral to oral route switch programs. 

Pharmacists arc assuming new roles in the healthcare 
systcm. Pharmacists with roles as direct patient care 
providers with expertise in identifying, resolving, and 
preventing drug-rclatcd problems are providing phar- 
maceutical care through CD'TM. Essential components 
Tor the provision of CDTM have been identified. As 
examples and modcls of pharmacists' contributions in 

programs continue to grow, new proactive 
models will allow pharmacists lo become key members 
oT a system to decreasc medication errors and their 
related costs. 
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PROFESSIONAL ORGANIZATIONS 

7he Institute of Living, H,3rtford, Connecticut, U.S.A. 

The College of Psychiatric and Neurologic Pharmacists 
(CPNP) was founded on March 24, 1998 when the 
network of pharmacists formerly known as the Confer- 
ence of Psychiatric and Neurologic Pharmacists became 
an official professional society. 

The formation of CPNP was the culmination of cf- 
forts of many pharmacists practicing in the psychiatry 
and neurology specialties over the past 30 years. But 
serious discussion for a formal professional society be- 
gan at a strategic planning meeting in Austin, Texas, in 
October 1994. Forty neuropsychiatric pharmacists held a 
post-CE-program planning conference that would even- 
tually give birth to CPNP. In the summer of 1997, a 
smaller group of these pharmacists drafted a constitution 
and bylaws that were eventually approved by the found- 
ing membership. A call was issued for founding mcm- 
bers in the fall of 1997, which generated 60 additional 
members. Eventually, 11 6 founding members joined 
ranks to create the College of Psychiatric and Neurologic 
Pharmacists. These members then ratified the consti- 
tution and bylaws and nominated candidates for offices. 
The first officers were sworn in at the First Annual 
Meeting of the College in Orlando, Florida, April 23- 
26, 1998. They were President: Gary M. Levin (Albany, 
New York), president-elect: Alex A. Cardoni (Storrs, 
Connecticut), Treasurer: James E. Wilson (Omaha. Neb- 
raska), Secretary: Cherry W. Jackson (Charleston, South 
Carolina), Director-at-Large: Lawrence J .  Cohen (Qkla- 
homa City, Oklahoma), and Director-at-Large: Sally K.  
Guthrie (Ann Arbor, Michigan). 

The CPNP conititution and bylaws provide tor the struc- 
ture and governance of the organiLation. Membership 
consists of Active Members. Founding Members, and 
Corporate Members. 

Active Members arc dues-paying members who are 
interested in advancing the specialty of psychiatric or 
neurologic pharmacy. 

Founding Members include original members instru- 
mental in creating CPNP who have paid Founding 
Member dues. 

Corporate Members consist of corporations and mem- 
bers of corporations who are interested in supporting the 
goals and ob.jectives of CPNP. 

The officers of CPNP arc president, immediate past- 
president, president-elect, secretary, and treasurer. The 
president-clcct is elected by the general membership for a 
one-year tcrm and ascends successively to the office of 
president. The president ascends to the office of immediate 
past-president. The secretary and treasurer arc elected on 
altcrnatc years for a two-year term of office. 

The president chairs the Board of Directors and pre- 
sides at all meetings of the Board as well as general mern- 
bership meetings. The president appoints all chairs and 
members of committees and is an ex-officio member of 
each committee. 

The immediate past-president presides at meetings in 
the absence of the president and the president-elect. 

The president-elect executes the duties of the president 
in the president’s absence and is vice-chair of the Board 
of Directors. 

The secretary records minutes of all meetings, maintains 
the membership roll, receives and prepares all correspond- 
ence, and approves all membership applications. 

The treasurer serves as the custodian of all funds, re- 
ceives and keeps account of all monies received as dues or 
from other sources, and disburses monies at the discretion 
of the Board of Directors. 

The Board of Directors of CPNP is composed of the 
elected officers and two Directors-at-Large elected by the 
membership. The Board represents the organization as the 
official voice of all members. The Board has charge of 
property and authority to control and manage the affairs 
and funds of the organization, and also to supervise all 
publications and to sclcct editors for publications. The 
Board makes ultimate decisions regarding actions of 
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committees and officers on professional and administra- 
tive matters. 

CPNP committees function in an advisory capacity to 
thc Board of Directors, developing and implementing 
programs and policies authorized by the Board in the 
major areas of interest to which it is assigned. 

The following are standing committees of CPNP: 
Communication and Information-responsi ble for pub- 
lishing the CPNP Newsletter and maintaining the web 
site cpnp.org; Community Resource-acts as a liaison 
to extramural groups and organimtions on issues rela- 
ting to psychiatry and neurology; Program-responsible 
for planning the annual meeting as well as other 
continuing education programs; and Membership-res- 
ponsible for the recruitment and retention of members 
of CPNP. 

CPNP officers since its founding are summarized: 
1998-President: Gary Levin; president-elect: Alex 
Cardoni; Secretary: Cherry Jackson; and Treasurer: James 
Wilson. 1999-President: Alex Cardoni; president-elect: 
Roger Sommi; Immediate Past-Prcsidcnt: Gary Levin; 
Secretary: Cherry Jackson; and Treasurer: James Wilson; 
and 2000-President: Roger Sommi; president-elect: 
Cherry Jackson; Immediate Past-President: Alex Cardoni; 
Sccretary: Judith Curtis; and Treasurer: James Wilson. 
The following members were elected as Directors-at- 
Large: 1998-2000-Lawrence Cohen; 1998-2001- 
Sally Guthrie; and 2000-2002-Charles Caley. 

As of fall 2000, the College of Psychiatric and Neurologic 
Pharmacists has a membership of approximately 300 
individuals. In a survey of CPNP membership conducted 
in 1999, the following profile emerged: 

60% between ages of 3 1-50, 
52% female. 
4.5% based in hospitals. 
57% in practice less than 10 years. 
50% with psychlneuro specialty residency training. 
20% with fellowship training. 
70% working in psychiatric pharmacy; 10% in neu- 
rologic pharmacy. 
SS% board certified in psychiatric pharmacy. 

The mission of the College of Psychiatric and Neurologic 
Pharmacists is to advance neuropsychiatric pharmacy 

practice, education, and research and to optimize the 
health of individuals affected by psychiatric and neuro- 
logic disorders. 

Objectives include the following: 

* Facilitate dissemination of information regarding psy- 
chotherapeutic pharmacotherapy, patient care, and 
community support. 
Endorse the Psychiatric Pharmacy Certification Exam 
process and support programs for the preparation of 
candidates for the exam. 
Facilitate programming in the areas of psychiatric and 
neurologic pharmacy at national meetings and with 
organizations that support our intercsts. 
Improve patient care. 
Promote research in patient care. 

0 

e 

The Board of Director5 has identified Eeveral priority 
initiatives in 2000: 

Further develop and refine “cpnp.org” web site. 
Retain the services of a management consultant to 
assume rcsponsibility for routine administrative opera- 
tions of the organization. 
Implement and facilitate a board recertification pro- 
cess for board certified psychiatric pharmacists by 
working with existing professional organizations. 
Initiatc strategic planning for the organization that will 
set goals and objectivcs and a budget for the next 
several years. 
Stimulate development of pharmaceutical care 
psychiatric and neurologic clinical services by es- 
tablishing a competitive “visiting expert” grant 
program. 
Stimulate development and growth of regional affi- 
liatcs to facilitate attainment of CPNP goals and 
objectives. 

CPNP holds its annual meeting in the spring, usually late 
March or early April. The site of the meeting changes to 
include East Coast, mid-America, and West Coast. The 
meeting is 2-2 112 days in length and includes sessions 
which focus on contemporary clinical and research topics 
in psychiatric and neurologic pharmacy. A poster session 
allows for presentation of research and clinical practice 
activities of members. 
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CPNP tncmbers also traditionally participate in the Regional programming for CPNP members and 
annual NCDEU meeting sponsored by the National Ins- other psychiatric and ncurologic pharmacists is provi- 
titutes of Mental Health. This meeting is held in the dcd by local “chapters” of CPNP throughout the 
spring as well, usually in late May or carly June. The country. Annual pharmacotherapy updates are held in 
location has been (with few exceptions) in  Boca Raton, the Northeast region (fall), Georgia-Southeast (winter), 
Florida. Cutting-edge programming characterizes this Midwest region ([all), Texas (fall), Arizona-Southwest 
meeting, with presentations from leading NTH re- (winter), and in Montana-Northwest (spring). These 
searchers as well as others in thc United States and sessions bring high-quality programming to members 
abroad. A poster session also facilitates reporting of re- and nonmembers who may not be ablc to attend the 
search findings. annual meeting. 
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University of Utah, S d t  Lake City, Utah, U.S.A. 

In July, 1989, Dr William A Millcr, P r e d c n t  ot the 
American Aswciation of Colleges of Pharmacy (AACP), 
appointed the Commission to Implcinent Change i n  Phar- 
macy Education to consider, debate, and otter recom- 
mcnddtion\ on d mie5  of i4sucs pivotal to the further 
development oi pharmacy education In the United States 

Members of the Commission includcd C. Douglas Hepler, 
Ph.D.; Mary Anne Koda-Kimblc, Pharm.D.; David A. 
Knapp, Ph.D.; Kenneth W. Miller, Ph.D.; Milap C. 
Nahata, PharmD.; Charles 0. Rutlcdge, Ph.D.; William 
E. Smith, Ph.11.; John . Vandcl; Victor A. Yanchick, 
Ph.D.; Charles A. Walton, Ph.D.; and Harold 11. Wolf, 
Ph.D. (Chairman). Richard P. Penna, Pharm.D. artfully 
crafted the discussions ofthe Commission into documents. 

Kcy questions to be addresscd by the Commission 
included: What is the mission of pharmacy practice that 
should scrve as thc basis for pharmaceutical education? 
What types of pharmacy manpower are necded to fulfill 
this mission? What should be thc curricular emphasis in 
an entry-level pharmacy practice degree? What should be 
the length of the curriculum and title of the degree? When 
should differentiation occur in thc continuum of phar- 
maceutical education and training, and what arc thc roles 
of postgraduate educational cxperiences? What are thc 
needs of the pharmacy enterprise for pharmaceutical 
scientists and clinical scientists, and what are appropriate 
models for such training? What changes in accreditation 
standards should bc made by thc American Council on 
Pharmaceutical Education to facilitatc the broad imple- 
mcntation of such rel‘orms? 

The Commission met 13 times over a .?-year period 
and produced a series of position papers containing policy 

statcments for AACP as well as recommendations for 
actions directly impacting pharmacy education that were 
to be implemcnted at individual schools or colleges. 

Initially, the Commission examined thc purpose of 
pharmaceutical cducation in  contemporary society. To do 
this, it developcd working statements for the mission of 
the profession of pharmacy and for pharmacy practice.“’ 
In crafting the former, the Commission offered the view 
that “The pharmacy profession is a major part of a system 
that discovers, devclops, produces, and distributes drug 
cntities and drug products. It crcates, and disseminates 
knowledge related to drug cntities, drug products, and 
drug distribution systems. The major outputs of the pro- 
fession are pharmaccutical care, knowledge, drug entities 
and drug products. The primary pcrsonnel in the pro- 
fession that produce these outputs are practitioners, edu- 
cators, researchers, and those involved with the manufac- 
ture and distribution of drug products (p. 379 .”  

In designing a working mission statement for phar- 
macy practice, thc Commission expressed its belief that 
“. . . thc mission of such practice is to rendcr phar- 
maceutical care with the vicw that such carc focuses 
pharmacists’ attitudes, behaviors, commitments, con- 
cerns, ethics, functions, knowledge, responsibilities, and 
skills on the provision of rational drug therapy. The goal 
of such therapy being outcomcs which improve the qua- 
lity of patients’ lives (p. 376):’ 

While the Commission clearly recognized that the 
mission of pharmaceutical education certainly derives 
from the mission of the profcssion and thus must be con- 
sistent with the mission of pharmacy practice, it also 
recognized that the enterprise of pharmacy cducation is 
responsible for fulfilling that portion of the profcssion’s 
mission that relates to research and education. Thus, the 
Commission described the mission of pharmaceutical 
education, in part, as follows: 

Pharmaceutical education is responsible for preparing 
students to enter in to  thc practice of pharmacy and to 
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function as professionals and informed citizens in 
a changing health care system. It does this by maintaining 
a dynamic, challenging, and comprehensive curriculum. 
It is also responsible for generating and disseminating 
new knowledge about drugs and about pharmaceutical 
care systems. 

Pharmaceutical education inculcates students with the 
values necessary to serve society as caring. ethical, 
learning professionals and enlightened citizens. It pro- 
vides students with scientific fundamentals and fosters 
attitudes necessary to adapt their careers to changes in 
health care over a lifetime. It also encourages students 
prior to and after graduation to take active roles in 
shaping policies, practices, and future directions of the 
profession. 

Pharmaceutical education promotes advances in phar- 
maceutical care by fostering postgraduate residencies and 
fellowships in the clinical sciences and differentiated 
areas of pharmacy practice. It provides structured 
postgraduate education and training through which 
practitioners maintain their competence and acquire new 
competencies to serve the changing needs of society. 

Pharmaceutical education is responsible to the profession 
and to society for generating new knowledge about drugs, 
drug products. drug therapy, and drug use through the 
conduct of basic and applied research. It promotes the 
pharmaceutical sciences by fostering graduate education 
and research within its schools and colleges. Pharmaceu- 
tical education is responsible for both professional edu- 
cation and graduate education for research. The latter 
focuses on preparing students to discover new knowledge, 
primarily by use of the scientific method. The goal is to 
prepare scholars to perform independent, creative re- 
search that addresses important questions related to the 
discovery and use of drugs. 

Pharmaceutical education continually evaluates its mis- 
sion, objectives, goals, and outcomes and determines and 
implements necessary changes in the nature and scope of 
education and research performed within the purview of 
pharmaceutical education (p. 376). 

Perhaps the most substantive portion of the Commis- 
sion’s work resides in its second position paper (Back- 
ground Paper 11) which dealt with issues of entry level, 
curricular outcomes, curricular content, and educational 
process.[21 In considering what is “entry level,” the 
Commission embraced the view that while a system of 
pharmaceutical care requires the participation of both 
generalists and specialists, students prepared at the entry 
level are general practitioners who coordinate and render 

pharmaceutical care. And they must be able to do this at a 
level commensurate with the evolving mission of phar- 
macy practice (see above). 

Based on this assumption, the Commission outlined 
the major practice functions that comprise pharmaceut- 
ical care as rendered at the entry level and offered re- 
commendations for the educational outcomes and com- 
petencies that are necessary to perform pharmaceutical 
care functions. 

The practice functions identified were: 
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Participate in the drug use, decision-making process. 
Select the appropriate dosage form, formulation, ad- 
ministration, and delivery system of specific drug 
entities. 
Select the drug product source of supply. 
Determine the dose and dosage schedule. 
Prepare medication for patient use. 
Provide drug products to patients. 
Counsel patients. 
Monitor patients to maximize compliance. 
Monitor patients’ progress with regard to therapeutic 
objectives. 
Monitor patients to prevent adverse drug reactions and 
drug interactions. 

Several general outcomes and competencies were 
described that underlie the education of a professional 
person and citizen. These included: 

Thinking abilities involving scientific comprehension 
and critical thinking. 
Communication abilities involving communication 
competence and aesthetic sensitivity. 
Facility with values and ethical principles involving 
professional ethics. 
Personal awareness and social responsibility involving 
contextual competence and professional identity. 
Self-learning abilities and habits involving adaptive 
competence, scholarly concern for improvement, and 
motivation for continued learning. 
Social interaction and citizenship including effective, 
interpersonal, and intergroup behaviors as well as 
leadership competence. 

Additional professional outcomes and competencies 
were identified as essential to perform the functions that 
support practice. These included the broad skills ne- 
cessary to solve problems and make decisions; manage; 
learn; communicate, teach, and collaborate; and particip- 
ate in policy formulation and professional governance. 
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The Commission than proceeded to describe a core cur- 
riculum to serve as a guide for pharmacy faculty at in- 
dividual schools and colleges to design the content of a 
specific curriculum felt likely to engender the com- 
petencies and outcomes necessary to render pharmaceu- 
tical care. 

A major portion of the Commission’s efforts in the 
area of curriculum was devoted to recommendations re- 
lating to the educational process. Particular suggestions 
were offered to assist faculty in teaching problem sol- 
ving. fundamental information, communication skills, 
and practice skills. 

Certainly the most controversial issues examined by 
the Commission were those contained in its position paper 
dealing with the standards of educational quality neces- 
sary for the entry-level curriculum, the length of that 
curriculum, and the title of the ensuing degree.r31 The 
Commission concluded that AACP must advocate the 
outcomes, competencies, content, and processes con- 
tained in Background Paper I1 before the American 
Council on Pharmaceutical Education (ACPE) for incorp- 
oration into the revised entry-level program accreditation 
standards that the Council was then developing. It 
emphasized that this should be done for all programs, 
including existing Pharm.D. offerings. The Commission 
went on to say that at least one additional year of pro- 
fessional education (beyond the 5-year entry-level pro- 
grams commonly in place) was needed to accomplish the 
educational objectives previously described, and thus, 
proposed that AACP endorse an entry-level program that 
is at the doctoral level, is at least four professional, aca- 
demic years in length, and follows preprofessional ins- 
truction of sufficient quality and length (2-year minimum) 
to prepare applicants for doctoral level education. Finally. 
the Commission proposed that AACP support the doctor 
of pharmacy (PharmD.) degree as the sole degree for 
entry into pharmacy practice and offered several recom- 
mendations to overcome the barriers that could impede 
the process of implementing such needed changes in phar- 
maceutical education. 

The balance of the Commission‘s efforts related to 
discussions surrounding faculty scholarship, graduate edu- 
cation, fellowships, and postgraduate professional edu- 
cation.[41 Particular attention was focused on issues of fos- 
tering scholarship, assessing graduate programs, preparing 
clinical scholars. developing mid-career residencies, and 
considering the role of distance learning in sustaining up- 
to-date competence. Numerous recommendations were 
advanced. with the intent that these profound responsi- 
bilities of the enterprise of pharmaceutical education re- 
ceive the attention necessary to catalyze required change. 

The Commission was reappointed in 1995 by AACP 
President Mary Anne Koda-Kimble to analyze and as- 
sess how a range of rapid and extensive changes in 
health care delivery, education, and research might alter 
its original observations and recommendations. The Com- 
mission met twice, reaffirmed the contemporary value of 
its original views, and, in 1996, encouraged all schools 
and colleges of pharmacy to accelerate their plans for 
curricular reform based on recommendations made in its 
previous reports.[’] 

While history will judge the overall impact of the 
Commission’s work, there is little doubt that the effort 
was a catalyst for major change in pharmaceutical edu- 
cation.r61 Subsequent to the release of the Commission’s 
reports and adoption of most of its recommendations by 
AACP in 1992, major, nationwide energies were, and 
continue to be, directed toward changes both in cur- 
ricular structure based on educational outcomes as well 
as in the process of teaching within the curriculum. 
Moreover, there occurred a substantial increase in the 
number of schools offering the Pharm.D. as the sole 
professional degree. At the time the Commission’s re- 
commendations were adopted, 19% of pharmacy schools 
offered the Pharm.D as the sole professional degree. As 
of fall 1995, 37% of schools were admitting students into 
all Pharm.D. programs. In fall 1996, that percentage 
increased to over 50%. Finally, as a result of the Accre- 
ditation Stacdards and Guidelines for the Professional 
Program in Pharmacy Leading to the Doctor of Phar- 
macy Degree adopted June 14, 1997 by the American 
Council on Pharmaceutical Education,[71 all schools of 
pharmacy will only admit students into a Pharm.D. 
program by 2002. Thus, an issue that had been hotly 
debated within and outside of AACP for some 42 years 
is finally resolved. 
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PHARMACY PRACTICE ISSUES 

Auburn Universily, Auburn, A ld~arna ,  U.S.A. 

The decision-making process for purchasing computer 
software for use by pharmacists used to be a lot simpler. 
A small task force was formed with the goal of formulat- 
ing a recommendation of the most functional software 
solution for any individual pharmacy department, out- 
patient pharmacy, or community pharmacy. A Pew site 
visits would take place, perhaps, and a budget would be 
drawn up for acquisition cost, training requirements, and 
ongoing/monthly update costs. The decision to purchase 
would be made, and then development of the necessary 
interfaces would begin (usually as an afterthought). The 
development of these interfaces would often consist 
of an employee looking at the screen of one system 
while typing those data into a second system. 

The pendulum has now swung to another extreme 
where integration is a primary consideration for purchase 
decisions. Mainframe computers, which were nearly 
pronounced dead, arc now being looked at favorably as  
the repository for a data warehouse that contains all ne- 
cessary clinical in [ormation. The data repository con- 
cept is providing the thrust to move organizations into a 
future driven by an information-rich environment. 
Unfortunately, health system pharmacy departments arc 
often mandated departmental solutions that arc [unction- 
ally inferior to their stand-alone systems, but are sold as 
globally integrated within the healthcare institution. 
Some of these systems are so terrible that pharmacists 
operate manually all day and then hire clerks to input 
transactions that occurred during the day in an after- 
hours session. 

The dcciwjn to purch,i\c pharmacy departmental soft- 
ware includes additional vendor-related factors that mu,t 
be conudered There i \  a growing trend among many ot 
the larger vendor\ to minimi7e the importance ot 

functionality based on the opinion that many of the 
sortware systems are beginning to look and act alike. If 
this is indeed true, it is potentially more important to 
focus on the ability of the different vendors to implement 
their applications. The common conception that larger 
vendors provide better products and services must also be 
reconsidered. With a larger customer base comes less 
customization and specialization for the individual 
customer. While larger companies do have increased 
financial stability, the ability of a smaller company to 
tailor a product to a customer’s specific usage cannot be 
overstated. Finally, we have seen from direct experience 
that many of’ the vendors in today’s market have more 
than enough clients to get them through the coming year. 
Decision makers within health systems must recognize 
this Pact and plan accordingly. Agree upon a timetable 
suitable for your system yet feasible for your vendor. And 
most importantly, recognize that the vendor’s respons- 
ibility is to design and install the systcm, as well as to 
train your personnel. It is your responsibility to im- 
plement the system and put it to use as best applies to 
your health systcm.‘” 

Today, the purchase of information technology 
solutions for pharmacy confronts decision makers with 
a vast array of decisional factors to consider. Some of 
these include: 

0 Identification of the core competency of vendors being 
considered. 
Comparison of the largest installation and installed 
user base or vendors. 
Comparison of budgetary constraints and prices of 
various solutions. 
Careful consideration of operating system platforms 
that are supported. 
Level of Transmission Control Protocol/lnternct Pro- 
tocol (TCP/IP) and Health Level 7 (HL7) support. 
System interfaces that include admission discharge 
transfer (ADT), pharmacy chargcs, automation, labs, 
etc. 
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Identification of value-added features and enhance- 
ments that discriminate one choice from other 
solutions. 
Vendor ability to personalize the solution for a health 
system’s specific needs. 
Determination of quality assurance and safety features. 
Satisfaction that security features are adequate and 
responsive to the organizational structure. 
Identification of the frequency of significant system 
upgrades. 
Determination of the assistance available for data 
migration and the system rollout planning. 
Strategic and tactical consideration for how the phar- 
macy software solution matches up with the clinical 
information systems, Internet solutions, health resource 
planning, access management, decision support, home 
care, managed care, and infrastructure applications. 

These considerations are primarily enterprise-wide in 
scope. With integration being of primary importance to 
healthcare in general, it is still necessary to obtain best-of- 
class software solutions for specific pharmacy activities. 
Recommendations that will help select appropriate 
applications and technologies that are backed by reliable 
implementation, support, and services will be the focus of 
the remainder of this chapter. Refer to Tables 1 and 2 
(used with permission from GomputeuTalk) as you read 
this chapter. These figures contain an extensive evaluation 
of the current information systems market. 

T 

Decision-makers now have an interesting array of hard- 
ware options with which to manage the data processing for 
pharmacy operations. Clientherver architecture is still the 
dominant means of configuration, but Application Service 
Providers (ASPS) are expected to be utilized more as both 
information technology (IT) professionals and corporate 
executives begin to understand what these services offer. 
As pharmacists have moved from the central pharmacy 
into satellite pharmacies, home care, and other modalities 
that demand a mobile solution, other hardware must be 
considered for a total solution. Initially, pharmacists em- 
ployed the use of notebook computers that operated offline 
for data storage and retrieval. These devices were limited 
because they did not provide real-time access to the health 
system’s information system. Then, progressive hospitals 
began to develop the necessary infrastructure and to con- 
nect these devices wirelessly. More recently, however, 
enough resources have been developed in the PDA (per- 
sonal digital assistant) market to have this platform con- 

sidered fully in any purchase decision. PalmPilots and 
other compatible devices now comprise over 80 percent of 
the PDA market. Wireless versions using a variety of 
bandwidths and frequencies are making it possible to 
provide connectivity to devices that easily fit- within the 
shirt pocket, lab coat pocket, and purse. As memory 
increases in these PDA devices, it is now possible to have 
complete medication references as well as network access, 
a bar-code scanner, a pager, a digital voice recorder, and a 
cellular telephone combined into a single device. 

One must also consider the functional specifications of 
workstation hardware. While we’re waiting for the per- 
fectly integrated system to be realized, it will be necessary 
to consider terminal emulation as a first step in com- 
municating with diverse systems. Previously, “dumb” 
terminals, which consisted of a keyboard and monitor 
connected to a server, dominated the workstations used in 
most pharmacies. Now a combination of terminal emu- 
lation running on microcomputers and Internet thin client 
workstations are beginning to proliferate. With the use of 
terminal emulation it is possible to have three or more 
patient sessions running on a taskbar of a Microsoft 
Windows workstations and, through multitasking, access 
Internet-based and information applications simulta- 
neously. Due to the volume of data that must be trans- 
mitted, some functions still tend to run better offline 
during peak network congestion times in an organization. 
As bandwidth increases, this problem may diminish. 

The importance of integration between systems is quite 
high. Historically, pharmacy departments purchased 
point-to-point interfaces at a cost of $1500 to $15,000 
each. Interfaces are now more popular and often are more 
cost-effective for an organization. So important is the 
functioning of these interfaces that many pharmacists 
wear pagers that alert them when an interface has gone 
down. This occurs automatically as pages are sent from 
the information technology systems as problems are 
identified. Another interface consideration is the ability to 
remotely address problems such as these. Programs that 
allow system access and control from any computer in the 
world are becoming normal. Of course, firewall protec- 
tion from unwanted intruders is necessary in all aspects of 
data management, including remote access. 

Telecommuting presents unique opportunities and 
challenges for the health system and the pharmacy 
department, especially. As the pharmacist shortage con- 
tinues, with one pharmacy chain reportedly building 
enough stores to hire every pharmacy school graduate for 
the next ten years, new approaches to practice must be 
explored. Telecommuting will be one response to this 
shortage, bringing the work to the worker. When work can 
be brought to the worker instead of bringing workers to the 
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Table 1 Entry-level prices for products and services 
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Table 1 Entry-level prices for products and services (Continued) 
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Table 2 Installed base and functionality offered 
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Table 2 Installed base and functionality offered (Continued) 
Functionality 

219 

Footnotes 
1 Internet-based Medicare billing 

and CMN documentation- 
nlanagement system. Markets 
served also include infiision 
pharmacy 

2 IVR system designed to Pandle 
electronic prescriptions and 
interface with central-processing 
and central-fill systems 

3 Chain cential management for 
POS system 

4 Installations represent primarily 
large. long-term-care proiiders. 
Also serve correctional institu- 
tions. 

5 Database for front-store systems 
6 Medication-compliance system. 
7 Clinical drug data. 
6 Chain centrai mananement for 

POS system 
9 Also systems to LTC market and 

offers ASP service 
13 Also have installations at military 

locations. 
11 Systems also installed in clinics, 

correctional institutions. and 
long-term-care facilities 

12 Clinical drug data 
13 Also serve HME pharmacy mar- 

ket. with biliing service that has 
8,422 clients. 

14 Aiso have systems installed in  
veterinary practices. 

15 Products use by Dept of 
DefenseNA as well Company 
seils software-driven warning 
iabels 

16 Company is dedicated soley to 
tile long-term-care market 
Installation figure represent 6,664 
users serving in excess of 1 mil- 
lion LTC beds All functionalitv 
offered is for long-term-care 
pharmacy. Chain instaliations 
represent long-term-care chain 
providers. 

17 Represents installations cf 
barcode scanning fcr  data entry 
and verification 

IS Company specializes in POS 
s y s m s  Chair central nianage- 
ment is for POS system. 

19  Customized pricing service ior  
retail pharmacy. 

20  Chain central management 
system will be released Nov 
2001 

22 Web design and management for 
retail pharmacy. 1ns:allations 
represenl CornerDrugstore com 
sites. 

23 A core product is an ASP service. 
24 Data :onversion and database- 

management sewices. 
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work, new and unique hardware challenges will be pre- 
sented. Bandwidth to the home represents one of the great- 
est challenges for telecommuting. Services such as DSL 
and cable modems offer potential solutions to this band- 
width problem. Productivity gains as high as 30 percent 
are reported as an incentive for investigation of this area. 

of simply ignoring them. System oversight for monitoring 
the potential of medication error should occur throughout 
the process, beginning with point-of-prescribing through 
point-of-administration. Bar codes and other technologies 
will be needed to facilitate this process. 

DOCUMENTATION 

If one asks the question. “What is my computer supposed 
to be doing when I’m providing pharmaceutical care?” 
the answer will not only describe the appropriate hardware 
or device that matches the needs of the professional 
providing the care, but should also describe the optimal 
software that will support the provision of pharmaceutical 
care. We define the point-of-care as the place where a 
pharmacist provides pharmaceutical care to a patient or 
assists a colleague (pharmacist, physician, or nurse) in the 
provision of care. Many kinds of software available on the 
market today focus solely on transaction processing, with 
minimal decision support available through prospective 
drug utilization review (DUR) modules. 

Because the clinical environment demands real-time or 
near-real-time decisions, a different kind of computer 
support is required. Pharmacy is like other healthcare 
disciplines in that we face the problem of having large 
volumes of information but a lack of information services 
that are able to translate this information into better out- 
comes for patients.r21 A clinical practitioner requiring de- 
cision support wants this support to be presented in a 
succinct manner that facilitates a timely response to the 
problems routinely encountered in his or her practice. 
Specific characteristics of successful decision-support 
systems include the provision of patient-specific recom- 
mendations, delivery of measurable time savings, and 
seamless integration into the daily work activities of the 
clinical ~e t t ing . ‘~]  Documentation should occur as a by- 
product of the interactions between clinical practitioners 
and their patients or clients. Access to patient records 
should not only be provided instantaneously through 
electronic means, but the ability to customize the infor- 
mation provided into a format desired by the individual 
practitioner should be allowed. When pharmacokinetic 
calculations are required, known demographic values 
such as body weight or serum creatinine levels should be 
prepopulated into calculation variables. 

Clinicians will often desire to examine historical data or 
use relevant references, or primary or secondary literature 
sources. The software design should include these aspects 
at a minimum. When prospective drug utilization review 
flags are presented, false positive warnings should be 
minimal to prevent practitioners from getting in the habit 

It has been said, “If you didn’t document it, you didn’t 
do it.” In the litigious environment in which we live, 
documentation is paramount to professional survival. 
Without documentation, reimbursement can be chal- 
lenged. Personnel reductions are almost assured without 
documentation to demonstrate the impact of clinical 
services. Without documentation, unnecessary redund- 
ancies and events will be exacerbated. 

Ideally, documentation should occur as a natural by- 
product of rendering care to patients. In these times where 
the integration of care (care management) is being sought, 
the ability of clinical software to access and populate a 
clinical data repository is a key evaluation criterion. 
Increasingly, integration with clinical practice protocols 
is facilitating more effective and more comprehensive 
delivery of care. A major question is, “Will the patient and 
the profession of pharmacy be best served by accessing, 
on a read/write basis, an electronic medical record that is 
seen by all other disciplines, or should pharmacists to 
continue to have a pharmacy-specific software solution?” 

It may be mission critical to the profession for phar- 
macists to gain or maintain read/write privileges where 
all pharmaceutical care contributions can be viewed by 
all caregivers. Additionally. pharmacists will need to be 
able to access diagnosis, laboratory, and other charted in- 
formation such as demographics on a common medical 
record. Thus, at a minimum, it will be necessary for all 
pharmacy software to be able to be integrated into the 
electronic medical records as they emerge. 

Orthopedics has recognized the importance of meas- 
uring outcomes in terms of quality-adjusted life-years in- 
stead of length of implant survival.‘21 Similarly, pharmacy 
must implement software documentation solutions that 
facilitate outcomes monitoring beyond cost savings. 
Software is needed with the ability to calculate, in a cost- 
benefit analysis, the clinical impact of pharmacist inter- 
ventions as they affect therapeutic, financial, and hu- 
manistic outcomes. The current array of products could be 
better integrated into documentation software to facilitate 
tabulation of these data. With the power of the Internet to 
manipulate data in a dynamic database, it would even be 
possible for hospitals to compare their outcomes on a local, 
regional, or national basis. Furthermore, the database could 
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be utilized to gain new insights into additional interven- 
tions that could be implemented by clinical personnel. 

Distribution software has had many years to evolve and 
improve. Software that supports the provision of phar- 
maceutical care is still maturing. The provision of 
pharmaceutical care is a process. Whether this provision 
occurs in a community, health system, long-term care fa- 
cility, or other pharmacy practice setting, there is a pro- 
cess that underlies each practice. The practice of phar- 
maceutical care begins with the appraisal of the patient. 
Based on the findings of that appraisal, the pharmacist 
will perform one or several interventions. Having do- 
cumented an intervention, the pharmacist will then need 
to evaluate the outcomes of these interventions. Once 
the desired outcomes have been achieved and documen- 
ted, a suitable follow-up and monitoring schedule should 
be established. 

Software that supports this process to the highest degree 
should be sought, identified, evaluated, purchased, and 
through user feedback, enhanced continually. The best-of- 
class clinical software available helps pharmacists assure 
that an efficient, comprehensive, and cost-effective ren- 
dering of pharmaceutical care is provided. Excellent phar- 
maceutical care software will be evidence-based in all 
aspects of support, including practice protocols and de- 
cision support tools. Due to the importance of financial 
outcomes, multiple aspects of care provision would be 
covered by these applications, including n;edications, 
nondrug therapies, steps for prevention, lifestyle issues, 
and alternative medicine. The software would also include 
suggested outcomes to be measured and appropriate 
scheduling considerations. 

Ideally. clinical software should help prompt practi- 
tioners through the provision of the care process. Au- 
tomatic to-do lists will assure consistency in care provision. 
Integration with all other aspects of the management and 
distribution side of pharmacy practice must be assured so 
that the coordination of care within a pharmacy operation is 
assured. Prospective drug utilization review assets and 
succinct decision-support resources should be internalized 
within the software to minimize the necessity of using 
multiple applications for every problem-solving exercise. 
Again, measurement of the potential impact for phar- 
maceutical care interventions should be done as a by- 
product of rendering care. This means that as a pharmacist 
uses clinical software the application deductively calcu- 
lates potential calamities that were averted and dollar 
savings that were attained. 

Thus far we have only focused on patient care clinical 
software. An increasingly important alternative focus 
would include population-based patient management. 
Some health systems call this care management, and it is 
largely a nursing-involved activity. Because pharmacists 
use automation to a greater degree than other healthcare 
disciplines, it is possible to generate a clinical data repo- 
sitory revolving around drug-related problems in a timelier 
manner than is possible with a total system approach. Data 
mining of this repository can yield significant manage- 
ment information resources on both a strategic and tactical 
level. Selection of clinical software should never ignore 
this population-based aspect of data analysis. Although 
pharmacist involvement in this area is currently not as 
widespread as it could be, there are many opportunities 
available for expansion. 

There are several complementary computer applications 
that deserve mention. Part of the difficulty associated with 
the increased documentation necessary from pharmacy can 
be alleviated, in part, through the use of continuous speech 
recognition applications. This chapter was authored using a 
speech recognition program, which allowed the authors to 
speak at 160 words per minute with about 99 percent 
accuracy. It recognizes medical vocabulary and will allow 
the user, after only a five-minute training session, to speak 
directly into any Windows-based program. 

Other applications that should be considered for in- 
tegration involve access to tertiary literature sources 
directly from the clinical application. The purpose of 
information is to reduce uncertainty. The ability for the 
pharmacist to access and validate decisions based on 
evidence found in the literature is an important skill and 
a necessary requirement for clinical software support. 
This kind of support can be provided in palm-top form, 
from network resources, and as intranet applications. 

A movement is underway in medicine and nursing that 
will allow a concept known as just-in-time continuing 
education to become mainstream. When pharmacists need 
to access reference information while solving a clinical 
problem, it is appropriate that this activity be accredited 
as continuing education. When pharmacists accumulate 
one hour of this continuing education activity, a posttest 
would be offered at a convenient time. A score of 75 
percent would result in 0.1 CEUs being awarded. 
Currently. WebMD is providing credit to physicians 
who use its Web site to keep up with current issues in 
medicine. Pharmacists will be the focus of a similar effort 
if funding permits. 
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Even though patients distrust the implications surrounding 
their medical records being available electronically, the 
benefits for this movement should outweigh the potential 
risks. There are currently 14 layers of technology to help 
ensure privacy, security, and confidentiality of the medi- 
cal records of patients. Encryption, user tracking, bio- 
metric authentication. and other measures make it pos- 
sible, beyond a reasonable certainty, to give patients the 
assurance necessary for them to sign an informed consent 
document allowing their records to be online. The basis 
for moving forward in this effort will be founded on the 
trust relationship between individual practitioners and 
individual patients. 

Research based on widespread use of electronic 
medical records in three British hospitals has demon- 
strated that these records can be practical while ensuring 
patient privacy. The first step taken was to develop an 
access control list to identify which individual caregivers 
are responsible for a patient, and therefore, can access his/ 
her records. The system also documents all occasions 
when a record is accessed, whether or not information in it 
was modified. As not all caregivers will be acknowledged 
as providing care to a particular patient, certain users are 
given override privileges that allow them to access 
records when the system is not aware that they are, 
indeed, providing care to this patient. The user is warned 
that his actions are being documented when this override 
procedure is used. The ability to collate enterprise-wide 
clinical data has posed a problem in this system. When 
caregivers want to gather data on a specific condition, 
they are only able to gather information on those patients 
under their care. This is an acknowledged limitation of 
this current system. It is important to note that in the five 
years this system has been in use, no patients have 
requested a report of all accesses of their record.[41 Again, 
trust in caregivers translates into trust for the electronic 
medical record. 

There is an old joke about a man, who, upon approaching 
the gates of heaven. sees that the people in heaven are 
singing and playing harps, and the people in hell are 
playing golf and tennis, and watching sports events. 
Because he doesn’t sing very well or play a harp, he 
decides to opt for hell. Upon arriving, he finds himself 
enveloped by fiery brimstone and demons that are poking 
him with their pitchforks. He sees the devil walking by 
and asks where all the golfing and tennis went? The devil 

replies, “Oh, you must have seen our demo.” One of the 
first recommendations we make is, during an evaluation 
of a piece of software, stop allowing the salesperson to 
show you the “power path” way their software can solve 
all of your problems. Each salesperson knows the best set 
of circumstances to show off all of the unique features 
available from an application. 

We recommend, instead, that you build a matrix 
whereby you will place competing systems in rows on the 
matrix and place all of the features and benefits offered by 
each system in the columns of the matrix. Next, devise a 
rating system where 3 would equal excellent, 2 would 
equal moderately available, 1 would equal minimally 
available, and 0 would equal missing. A simple priority 
system can help weight each feature by a priority to the 
pharmacy operation. A calculation using feature score and 
feature weight would help create a selection of the most 
powerful application, with the greatest score identifying 
the most suitable system from those compared. Subject- 
ive assessments of user-friendliness, screen designs, and 
number of keystrokes necessary to perform the most 
common tasks can be similarly evaluated. 

In clinical applications, the best recommendation for 
testing available applications would be to use a case- 
based methodology. We recommend that five or six 
complicated cases, which would represent a cross section 
of the patient population served by the pharmacy, be used 
to test the application. In this way, the clinician will see 
how the application performs throughout an entire care 
process and avoid the power path demonstration. In this 
information age, selecting clinical software is an ex- 
tremely important task. The explosion of capabilities of- 
fered by the Internet can make the selection process both 
exciting and confusing. A careful analysis of options will 
usually be rewarded by better results, but wary buyers 
need to prepare themselves to revisit the marketplace 
more frequently than they might have in the past to iden- 
tify innovative alternatives. 
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PHAKMACY PRACTICE ISSUES 

Council an Credentialing in  Pharmacy, Washington, D.C., U.S.A. 

Pharmacist credentialing has become a topic of important 
discussions in the profession of pharmacy in recent years. 
These discussions, inherently complex, have sometimes 
been further complicated by the lack of a common lex- 
icon. The situation is understandable. Many different 
words are used to describe the process by which phar- 
macists are educated, trained, licensed, and otherwise 
recognized for their competence and achievements. Many 
different organizations-public and private-are involved 
in assessing pharmacists’ knowledge and skills, granting 
credentials, and accrediting programs and institutions. 

The purpose of this paper is to create a common frame of 
reference and understanding for discussions concerning 
pharmacist credentialing. It begins with definitions of se- 
veral terms that are essential to any discussion of cre- 
dcntialing. This is followed by a short section highlighting 
thc importance of credentialing to pharmacists. The next 
three sections, which form the body of the paper, discuss 
in detail the thrcc types of credentials that pharmacists 
may earn: 

Credentials needed to prepare for practice (ix., aca- 
demic degrees). 
Credentials needed to enter practice (i.e., licensurc) 
and to update professional knowledge and skills (i.e., 
relicensure) under statc law. 
Credentials that pharmacists voluntarily earn to 
document their specialized or advanced knowledge 
and skills (i.e., postgraduate degrees, certificates, 
certification). 

site, whether the credential is voluntary or mandatory, the 
credentialing body, and the agency that accredits the pro- 
gram. Particular attention is givcn to pharinacist certifica- 
tion programs, an area that has engendered much of the 
current interest in pharmacist credentialing. 

The paper also includes a brief section on credentialing 
of pharmacy supportive personnel. It concludes with two 
appendices. Appendix A contains a comprehensive glos- 
sary of key terms relating to pharmacist crcdentialing. 
Appendix B is an alphabetical list of organiations in- 
volved in pharmacist credentialing and program accred- 
itation. The list contains names, addresses, and uniform 
resource locatoi-s (URLs). 

“Credentialing in Pharmacy” has been created by the 
Council on Credentialing in Pharmacy (CCP), a coalition 
of 1 1 national pharmacy organizations founded in 1999 to 
provide leadership, standards, public information, and 
coordination for professional voluntary credcntialing 
programs in pharmacy. Founding members of the CCP 
include the following organizations: 

e 

0 American College of Apothecaries. 

e 

0 American Pharmaceutical Association. 
0 

0 Board of Pharmaceutical Specialties. 
8 

0 Pharmacy Technician Certification Board. 

Academy of Managed Care Pharmacy. 
American Association of Colleges of Pharmacy. 

American Collcge of Clinical Pharmacy. 
American Council on Pharinaceutical Education. 

American Society of- Consultant Pharmacists. 
American Society of Health-System Pharmacists. 

Commission for Certification in Geriatric Pharmacy. 

Each of these sections contains, as applicablc, 
infhrmation aboul the credential awarded, the training 

Copyright CC 2000 by the Council on Crcdentialing in Pharmacy. 
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standings, one must first distinguish between processes 
(e.g., credentialing) and titles (a credential). Distinctions 
must also be made between processes that focus on indi- 
viduals (e.g., credentialing and certification) and those 
that focus on organizations (accreditation). Finally, it is 
essential to understand that for practicing pharmacists, 
some credentials are required (e.g.. an academic degree 
or a state license), while others are earned voluntarily 
(e.g., certification). 

Beyond these distinctions, it is also necessary to 
understand the definitions of the words that commonly 
come up in discussions of credentialing and to be able to 
distinguish the sometimes subtle differences among them. 
A comprehensive glossary of such words and their de- 
finitions appears in Appendix A. The following defini- 
tions are provided here, because an understanding of these 
terms is a prerequisite to any meaningful discussion of 
credentialing in pharmacy. 

A credential is documented evidence of a pharmacist’s 
qualifications. Pharmacist credentials include dip- 
lomas, licenses, certificates, and certifications. These 
credentials are reflected in a variety of abbrevia- 
tions that pharmacists place after their names (e.g., 
Pharm.D. for ”doctor of pharmacy,” an earned aca- 
demic degree; R.Ph. for “registered pharmacist.” 
which indicates state licensure; and acronyms such as 
BCNSP for “Board-Certified Nutrition Support Phar- 
macist,” which indicates that an individual has de- 
monstrated advanced knowledge or skill in a spe- 
cialized area of pharmacy). 
Credeiztialing is the process by which an organization 
or institution obtains. verifies, and assesses a pharma- 
cist’s qualifications to provide patient care services. 
Accreditatiori is the process by which a private asso- 
ciation. organization, or government agency, after ini- 
tial and periodic evaluations, grants recognition to an 
organization that has met certain established criteria. 
A certificate is a document issued to a pharmacist 
upon successful completion of the predetermined level 
of performance of a certificate training program or of a 
pharmacy residency or fellowship. 
A statement of continuing education credit is a do- 
cument issued to a pharmacist upon participation in an 
accredited continuing education program. 
Certification is a voluntary process by which a nongov- 
ernmental agency or an association grants recognition 
to a pharmacist who has met certain predetermined 
qualifications specified by that organization. This for- 
mal recognition is granted to designate to the public 
that this pharmacist has attained the requisite level of 
knowledge, skill, or experience in a well-defined, often 

specialized, area of the total discipline. Certification 
usually requires initial assessment and periodic reas- 
sessments of the individual’s qualifications. 

“Credential’ ‘ and “credentialing,” like the words 
“creed” and “credence,” derike from the Latin verb 
credere, which means “to trust,” “to entrust,” or “to 
believe.” A pharmacist’s credentials are indicators that he 
or she holds the qualifications needed to practice the 
profession of pharmacy and is therefore worthy of the 
trust of patients, of other health care professionals, and of 
society as a whole. 

In the profession of pharmacy, the interest in creden- 
tials has been catalyzed in recent years by several factors. 
First among them is the pace of change and the increasing 
complexity of health care. A second factor is the pharma- 
cist’s expanding clinical role. Interest in credentialing has 
likewise been stimulated by the growing trend toward spe- 
cialization in pharmacy practice and by the need to do- 
cument the pharmacist’s ability to provide specialty care. 

Another contributing factor has been the need to help 
ensure lifelong competence in a rapidly changing, tech- 
nologically complex field. The need to provide a means of 
standardization of practice has also had a role. Such a 
motivation was key, for example, to the development of 
the Federal Credentialing Program. which is creating a 
national database of health professionals that will in- 
clude pharmacists. 

Finally, economic realities enter the picture. Pharma- 
cists who are providing cognitive services or specialized 
care need to be reimbursed for the services they provide. 
Payers rightfully demand validation that pharmacists are 
qualified to provide such services. Credentials, and in 
many cases, more specifically, certification, can help 
provide the documentation that Medicare and Medicaid, 
managed care organizations, and other third-party payers 
require of pharmacists today and in the future. 

Pharmacist credentials may be divided into three fun- 
damental types: 

a The first type-college and university degrees-is 
awarded to mark the successful completion of a 
pharmacist’s academic training and education. 
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a The second type-licensure and relicensure-is an 
indication that the pharmacist has met minimum re- 
quirements set by the state in which he or she intends 
to practice. 
The third type of credential-which may include ad- 
vanced degrees and certificates-is awarded to phar- 
macy practitioners who have completed programs of 
various types that are intended to develop and enhance 
their knowledge and skills, or who have successfully 
documented an advanced level of knowledge and skill 
through an assessment process. 

0 

These three paths to pharmacist credentialing are il- 
lustrated in Fig. l .  The sections that follow provide in- 
formation on each of the credentials offered in pharmacy, 
the credentialing or accreditation body involved, whether 
the credential is mandatory or voluntary, and other rela- 
ted information. 

0 Credential earned: Bachelor of Science degree in 
Pharmacy; Doctor of Pharmacy degree. 

Pharmacists 

Doctor of Pharmacy 
(Pharm.D.) Degree (ACPE*) 
Usual Format: 

2 yr pre-pharmacy 
4 yr pharmacy 

Non-traditional option for BS 
graduates 

Technicians 

EducationiTraining 
(ASHP*) 

Licensure 

(State Boards of 
Pharmacy and 

NABP*) 

a Credential awarded by: School or college of phar- 
macy. 
Accreditation body fo r  professional progrums in phar- 
macy: American Council on Pharmaceutical Educa- 
tion (ACPE). The U S .  Department of Education has 
recognized the ACPE accreditation of the professional 
degree program in pharmacy. 

Until July 1, 2000, an individual who wished to be- 
come a pharmacist could enroll in a program of study that 
would lead to one of two degrees: a bachelor of science 
degree in pharmacy (B.S.Pharm. or Pharm.B.S.) or a 
doctor of pharmacy (Pharm.D.) degree. 

As of 1998, two-thirds of all students studying in 
professional programs in pharmacy were enrolled in 
Pharm.D. programs. The Pharm.D. degree became the 
sole degree accredited by ACPE for pharmacists' 
entry into practice in the United States, as of July 1, 
2000, with the institution of new ACPE professional 
program accreditation standards. Pharm.D. programs 
typically take six years to complete and generally 
involve two years of preprofessional coursework and 
four years of professional education. A few programs 

ractic 

Relicensure 
(State Boards and NABP) 
Continuing Education programs (ACPE*) 

Education (Optional) 

Advanced degrees 
M.S. 
Ph.D. 

Training 
Residency (ASHP) 
Traineeship (ASHP*) 
Fellowship (ACCP' AACP") 

Certificate programs (ACPE*) 
Continuing Education programs (ACPE*) 

Additional Education &Training (optional) 

Certification (optional) 

Specialty (BPS*) 
Non-specialty (CCGP*) 
Disease management (NISPC') 
Multidisciplinary (various*) 

Fig. 1 U.S. pharmacy credentials and oversight bodies. (*Oversight bodies are described in text.) 
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offer the professional education over three years of full- 
time education. 

B.S. level pharmacists who have been in the workforce 
may also return to a college or school of pharmacy to earn 
the Pharm.D. degree. These programs, which are tailored 
to the individual’s background and experience, may fol- 
low “nontraditional” pathways; however, they must pro- 
duce the same educational outcomes as does the entry- 
level Pharm.D. degree. 

State boards of pharmacy require a Pharm.D. or B.S. 
degree from a program approved by the boards (almost 
always an ACPE-accredited program) for a candidate to 
be eligible to take the state licensing examination. A list- 
ing of accredited professional programs offered by col- 
leges and schools of pharmacy is published annually by 
the ACPE, and is available on the ACPE web site (www. 
acpe-accredit . org) . 

Entering Practice and Updating Professional 
Knowledge and Skills 

4 Crederztials earrzed: Licensure as registered pharma- 
cist (R.Ph.); relicensure. 

e Credential awarded by: State board of pharmacy. 
0 Licensure process overseen by: State regulatory 

authorities. 

Before a graduate of a school or college of pharmacy 
can practice pharmacy in the United States, he or she must 
become licensed. The licensure process is regulated at the 
state level by the boards of pharmacy. 

Candidates for licensure in all states but California 
must pass the North American Pharmacist Licensure Ex- 
aminationTM (NAPLEXE), a computer-adaptive, compe- 
tency-based examination that assesses the candidate’s 
ability to apply knowledge gained in pharmacy school 
to real-life practice situations. California administers a 
unique examination process. Most states also require 
candidates to take a state-specific pharmacy law exami- 
nation. Currently, 36 states use the Multistate Pharmacy 
Jurisprudence ExaminationTM (MPJETM), a computer- 
adaptive assessment that tailors each examination to ad- 
dress the pharmacy law and regulations of the state in 
which the candidate is seeking licensure. 

Both the NAPLEX and the MPJE are developed by 
the National Association of Boards of Pharmacy (NABP) 
for use by the boards of pharmacy as part of their as- 
sessment of competence to practice pharmacy. Devel- 
opment of these examinations is directly related to 
NABP’s mission, which is to assist its member boards 
and jurisdictions in developing, implementing, and en- 

forcing uniform standards for the purpose of protecting 
the public health. The NAPLEX and MPJE examina- 
tions are administered by appointment, daily, through- 
out the year, at a system of test centers located in all 
50 states. 

In addition to the NAPLEX and MPJE, some states 
require a laboratory examination or an oral examination 
before licensure is conferred. All state boards also require 
that candidates complete an internship before being li- 
censed. The internship may be completed during the can- 
didate’s academic training or after graduation, depending 
upon state requirements. 

State licensure is an indication that the individual has 
attained the basic degree of competence necessary to 
ensure the public health and welfare will be reasonably 
well protected. The names of individuals who have 
received a license may use the abbreviation “R.Ph.” (for 
“registered pharmacist”) after their names. 

Nearly all state boards of pharmacy also require that 
registered pharmacists complete a certain number of 
continuing education units (CEUs) before they can renew 
their licenses. The CEUs must be earned through par- 
ticipation in a continuing education (CE) program whose 
provider has been approved by the American Council on 
Pharmaceutical Education (ACPE). The symbol used by 
the American Council on Pharmaceutical Education to 
designate that the continuing education provider is ap- 

Note that ACPE approves providers of continuing 
education, not individual CE programs. CEUs may be 
secured by attending educational seminars, teleconfer- 
ences, and meetings; reading journal articles; or complet- 
ing traditional home study courses or computer-based 
education programs. Receipt of a satisfactory score on an 
assessment that is created by and submitted to the CE 
provider is sometimes required as a documentation of 
completion of a CE program. ACPE publishes an annual 
directory of approved providers of continuing phar- 
maceutical education, which is available on the ACPE 
web site (www.acpe-accredit.org). 

Licensure and relicensure are mandatory for pharma- 
cists who wish to continue to practice their profession. 

In their regulatory role, state boards of pharmacy are 
ultimately responsible to the state legislature. 

Developing and Enhancin 
Knowledge and Skills 

Pharmacy practitioners who wish to broaden and deepen 
their knowledge and skills may participate in a variety of 
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postgraduate education and training opportunities. They 
include the following: 

Academic postgraduate education and training 

Pharmacists who wish to pursue a certain field of study 
in depth may enroll in postgraduate master‘s or doctor 
of philosophy (Ph.D.) programs. Common fields of 
study for master’s candidates include business admin- 
istration, clinical pharmacy, and public health. Common 
fields for Ph.D. studies include pharmacology. pharma- 
ceutics, pharmacy practice, and social and administra- 
tive sciences. 

0 Credential earned: Residency certificate. 
0 Credential awarded by: Residency training program. 
a Program accreditation: The American Society of 

Health-System Pharmacists (ASHP). (independently 
or in collaboration with other pharmacy organizations). 

ASHP is the chief accreditation body for pharmacy 
practice and specialty residency programs in pharmacy. 
A total of 505 programs nationwide now hold ASHP 
accreditation. ASHP also partners with other organiza- 
tions, including the Academy of iLlanaged Care Phar- 
macy, the American College of Clinical Pharmacy, the 
American Pharmaceutical Association. and the American 
Society of Consultant Pharmacists, in accrediting resi- 
dency programs. 

The majority of pharmacists who pursue residency 
training do so in the area of pharmacy practice. These 
residencies sometimes focus on a particular practice set- 
ting. such as ambulatory care. Pharmacists may also pur- 
sue specialty training in a certain topic (e.g., pharmaco- 
kinetics), in the care of a specific patient population (e.g., 
pediatrics). or in a specific disease area (e.g.. oncology). 

Residency programs last one to two years. The typical 
training site is a practice setting such as an academic 
health center, a community pharmacy, a managed care 
organization, a skilled nursing facility, or a home health 
care agency. 

The Health Care Financing Administration (HCFA), an 
agency of the federal government, recognizes residency 
accreditation bodies within the health professions. 

0 Credential eamed: Fellowship certificate. 
0 

0 

Credential awarded by: Fellowship training program. 
Program accreditation: No official accreditation body. 

A fellowship is an individualized postgraduate pro- 
gram that prepares the participant to become an inde- 
pendent researcher. Fellowship programs, like residencies, 
usually last one to two years. The programs are developed 
by colleges of pharmacy, academic health centers, col- 
leges and universities, and pharmaceutical manufacturers. 

There is no official accreditation body for fellowship 
programs; however, the American Association of Col- 
leges of Pharmacy and American College of Clinical 
Pharmacy have issued guidelines that are followed by 
many fellowship program directors. 

Certificate Training Programs 

0 Credential earned: Certificate of Completion. 
0 Credential awarded by: Educational institutions and 

companies, pharmacy organizations, and others. 
0 Provider accreditation: American Council on Phar- 

maceutical Education. 

A certificate training program is a structured and sys- 
tematic postgraduate continuing education experience for 
pharmacists that is generally smaller in magnitude and 
shorter in duration than degree programs. Certificate pro- 
grams are designed to instill, expand, or enhance practice 
competencies through the systematic acquisition of spe- 
cified knowledge, skills, attitudes, and behaviors. The 
focus of certificate programs is relatively narrow; for 
example, the American Pharmaceutical Association offers 
programs in such areas as asthma, diabetes, immunization 
delivery, and management of dyslipidemias. 

Certificate training programs are offered by national 
and state pharmacy organizations and by schools and 
colleges of pharmacy and other educational groups. The 
programs are often held in conjunction with a major 
educational meeting of an organization. The American 
Council on Pharmaceutical Education (ACPE) approves 
providers of such programs. The symbol used by the 
ACPE to designate that a certificate training program is 

provided by an accredited provider is KPE . 

“Several pharmacy organizations, including the American College of 
Clinical Pharmacy. the American Society of Health-System Pharmacists, 
and the American Pharmaceutical Association, award the honorary title 
of “Fellow” to selected members as a means of publicly recognizing 
their contributions to the profession. A Fellow of ASHP, for example, 
may write “FASHP” for “Fellow of the American Society of Health- 
System Pharmacists,” after his or her name. The two uses of the word 
“fellow”-one denoting an individual participating in a postgraduate 
training program and the other denoting receipt of an honorary title- 
should be clearly distinguished. 
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and skills of those who are certified do, in fact, re- 
flect competence. 

Traineeships, in contrast to certificate training programs, 
are defined as intensive, individualized, structured post- 
graduate programs intended to provide the participant 
with the knowledge and skills needed to provide a high 
level of care to patients with various chronic diseases and 
conditions. Traineeships are generally of longer duration 
(about five days) and involve smaller groups of trainees 
than certificate training programs do. Some are offered 
on a competitive basis, with a corporate sponsor or other 
organization underwriting participants’ costs. Pharmacy 
organizations currently offering traineeships include the 
American College of Apothecaries, the American So- 
ciety of Consultant Pharmacists, and the American So- 
ciety of Health-System Pharmacists’ Research and Edu- 
cation Foundation. 

Certification is a credential granted to pharmacists and 
other health professionals who have demonstrated a level 
of competence in a specific and relatively narrow area of 
practice that exceeds the minimum requirements for licen- 
sure. Certification is granted on the basis of successful 
completion of rigorously developed eligibility criteria that 
include a written examination and, in some cases, an 
experiential component. The certification process is un- 
dertaken and overseen by a nongovernmental body. 

The development of a certification program includes 
the following steps: 

Role delineation. The first step is to define the area in 
which certification is to be offered. This is done 
through a process called role delineation or “task 
analysis.” An expert panel of individuals in the pro- 
posed subject area develops a survey instrument to 
assess how practitioners working in the area rate the 
importance, frequency, and criticality of specific ac- 
tivities in that practice. The instrument is then sent to a 
sample of pharmacists who are practicing in that field. 
Development of content outline. On the basis of re- 
sponses to the survey, a content outline for the certi- 
fication program is developed. 
Preparation of examination. The written examination 
component of the certification program is developed 
on the basis of the content outline. 
Other activities. Appropriate measures are taken to 
ensure that security and confidentially of the testing 
process are maintained, that the examination and eli- 
gibility criteria are appropriate, and that the knowledge 

A professional testing company typically assists in 
the development of the role delineation and the exa- 
mination to ensure that the examination meets pro- 
fessional standards of psychometric soundness and le- 
gal defensibility. 

Celtifying agencies for pharmacists only 

Three groups-the Board of Pharmaceutical Specialties, 
the Commission for Certification in Geriatric Pharmacy, 
and the National Institute for Standards in Pharmacist 
Credentialing-offer certification to pharmacists. 

oard of P ~ a ~ m a c @ u ~ c a l  §p@cial~@s 
lished in 1976 by the American Pharmaceutical Asso- 
ciation, BPS is the only agency that offers certification at 
the specialty level in pharmacy. It certifies pharmacists in 
five specialties: nuclear pharmacy, nutrition support phar- 
macy, oncology pharmacy, pharmacotherapy, and psy- 
chiatric pharmacy. As of June 2002, nearly 3500 phar- 
macists held BPS certification, distributed across the five 
specialties as follows: 

Nuclear Pharmacy-47 1 
Nutrition Support P h a r m a c y 4 2 5  
Oncology Pharmacy-288 
Pharmacotherapy-1843 
Psychiatric Pharmacy-387 

Pharmacists who wish to retain BPS certification must 
be recertified every seven years. 

The recognition of each specialty is the result of a 
collaborative process between the Board and one or 
more pharmacy organizations, which develop a petition 
to support and justify recognition of the specialty. 
This petition must meet written criteria established by 
the BPS. 

The BPS is directed by a nine-member board that 
includes six pharmacists, two health professionals who 
are not pharmacists, and one publickonsumer member. A 
specialty council of six specialist members and three 
pharmacists not in the specialty direct the certification 
process for each specialty. 

BPS examinations are administered with the assistance 
of an educational testing firm, resulting in a process that is 
psychometrically sound and legally defensible. Each of 
the five specialties has its own eligibility criteria, exa- 
mination specifications, and recertification processes. All 
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five examinations are given on a single day once a year in 
approximately 25 sites in the United States and elsewhere. 

In 1997, BPS introduced a method designed to re- 
cognize focused areas within pharmacy specialties. A 
designation of “Added Qualifications’ ’ denotes that an 
individual has demonstrated an enhanced level of training 
and experience in one segment of a BPS-recognized spe- 
cialty. Added qualifications are conferred on the basis of a 
portfolio review to qualified individuals who already hold 
BPS certification. The first added qualification to receive 
BPS approval was infectious diseases, within the pharma- 
cotherapy specialty. 

Commission for  Certification in Geriatric Pharmacy 
(CCGP). In 1997, the American Society of Consultant 
Pharmacists (ASCP) Board of Directors voted to create 
the CCGP to oversee a certification program in geriatric 
pharmacy practice. CCGP is a nonprofit corporation that 
is autonomous from ASCP. It has its own governing 
Board of Commissioners. The CCGP Board of Commis- 
sioners includes five pharmacist members, one physician 
member, one payer/employer member, one publickon- 
sumer member, and one liaison member from the ASCP 
Board of Directors. 

Pharmacists who meet CCGP’s requirements are 
entitled to use the designation Certified Geriatric Phar- 
macist, or CGP. As of June 2002, approximately 800 
pharmacists have earned the CGP credential. Pharma- 
cists who wish to retain their CGP credential must re- 
certify every five years by successfully completing a writ- 
ten examination. 

CCGP contracts with a professional testing firm to 
assist in conducting the role delineation or task analysis 
and in developing and administering the examination. The 
resulting process is psychometrically sound and legally 
defensible; it also meets nationally recognized standards. 
The CGP certification exams are administered twice a 
year at multiple locations in the United States, Canada, 
and Australia. CCGP publishes a candidate handbook that 
includes the content outline for the examination, eligib- 
ility criteria for taking the examination, and the policies 
and procedures of the certification program. 

National Institute for  Standards in Pharmacist Creden- 
tiding (NZSPC). The NISPC was founded in 1998 by 
the American Pharmaceutical Association, the National 
Association of Boards of Pharmacy (NABP), the National 
Association of Chain Drug Stores, and the National 
Community Pharmacists Association. The purpose of 
NISPC is to “promote the value and encourage the adop- 
tion of National Association of Boards of Pharmacy dis- 

ease-specific examinations as the consistent and objective 
means of documenting the ability of pharmacists to pro- 
vide disease state management services.” 

NISPC offers certification in the management of di- 
abetes, asthma, dyslipidemia, and anticoagulation ther- 
apy. At the time of its founding, the organization’s im- 
mediate objective was to design a process that would 
document the competence of pharmacists providing care 
for patients with these disease states. The NISPC cre- 
ential was first recognized in the state of Mississippi, 
where it was used to enable pharmacists to qualify for 
Medicaid reimbursement as part of a pilot project in that 
state. The NABP developed the competency assessment 
examinations and oversees their administration. As of 
June 2002, 1340 pharmacists hold NISPC certification: 
771 in diabetes, 314 in asthma, 120 in dysiipidemia, and 
135 in anticoagulation therapy. 

The NISPC tests are administered nationally as com- 
puterized examinations and are available throughout 
the year. 

Multidisciplinary certification programs 

Some certification programs are available to professionals 
from many health disciplines, including pharmacists. 
Areas in which such certification programs are available 
include diabetes education, anticoagulation therapy, pain 
management, and asthma education. Some of these pro- 
grams are still in the early stages of development. Several 
of these providers are listed in Appendix B; however, the 
information is not intended to be exhaustive. 

e 

A pharmacy technician is an individual who assists in 
pharmacy activities that do not require the professional 
judgment of a pharmacist. For example, pharmacy tech- 
nicians may accept orders from patients, prepare labels, 
enter drug information into the pharmacy’s computer sys- 
tem, and retrieve medications from inventory. As phar- 
macists assume an increasing number of clinical roles, 
pharmacy technicians are taking more and more re- 
sponsibility for distributive functions in pharmacies in 
all settings. 

The exact functions and responsibilities of pharmacy 
technicians are defined by state laws and regulations and 
are also determined by the willingness of pharmacists to 
delegate the nonjudgmental activities of their practice. 
Pharmacy technicians always work under the supervision 
of a licensed pharmacist. 
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The education and training. certification. and continu- 
ing education of pharmacy technicians are similar in some 
ways to those of pharmacists. 

raini 

Most pharmacy technicians today have been trained on 
the job, either formally or informally. As the responsibil- 
ities of pharmacy technicians grow, however, more and 
more individuals are enrolling in formal training pro- 
grams. These programs are generally affiliated with a 
community college, a four-year college, a hospital. or 
another health care organization. Graduates of these pro- 
grams may be awarded an associate’s degree or a cer- 
tificate of completion. 

ASHP is the accreditation body for pharmacy tech- 
nician training programs. Sixty programs were accredited 
as of 1999. 

n 

State boards of pharmacy oversee the registration of 
pharmacy technicians. Practices differ substantially from 
state to state. 

The Pharmacy Technician Certification Board (PTCB) 
was established in 1995 as a national voluntary certifica- 
tion program for pharmacy technicians. Its founders were 
the American Pharmaceutical Association, the American 
Society of Health-System Pharmacists, the Illinois Coun- 
cil of Health-System Pharmacists. and the Michigan Phar- 
macists Association. 

In collaboration with testing experts, the PTCB 
developed a national examination, the Pharmacy Tech- 
nician Certification Examination (PTCE). The examina- 
tion is designed to assess the candidate‘s knowledge 
and skill base for activities that are most commonly per- 
formed by a pharmacy technician, as determined by a na- 
tional task analysis. 

The Board administers the PTCE three times a 
year at more than 120 sites across the nation. A tech- 
nician who passes the PTCE is designated as a Certi- 
fied Pharmacy Technician (CPhT). As of June 2002, 
more than 100,000 pharmacy technicians have earned 
PTCB certification. 

Pharmacy technicians must renew their certifica- 
tion every two years. To qualify for recertification, 
they must participate in at least 20 hr of pharmacy- 
related continuing education that includes an hour of 
pharmacy law. 

These definitions have been developed by a variety of 
organizations involved in credentialing and are generally 
accepted by those in the pharmacist credentialing arena. 

Ac~reditat~on: The process whereby an association 
or agency grants public recognition to an organization that 
meets certain established qualifications or standards, as 
determined through initial and periodic evaluations. 

Certificate Training ogram: A structured, syste- 
matic postgraduate educ on and continuing education 
experience for pharmacists that is generally smaller in 
magnitude and shorter in duration than a degree program. 
Certificate programs are designed to instill, expand, or 
enhance practice competencies through the systematic ac- 
quisition of specific knowledge, skills, attitudes, and per- 
formance behaviors. 

: Adjective that is used to describe an 
individual who holds certification and that is incorpo- 
rated into the name of the credential awarded that 
individual. For example, someone who has earned BPS 
certification in oncology is a “Board-Certified Oncolo- 
gy Pharmacist.” 

Certificate: A certificate is a document issued to a 
pharmacist upon successful completion of the predeter- 
mined level of performance of a certificate training 
program or of a pharmacy residency or fellowship. See 
also “statement of continuing education credit.” 

Certification: The voluntary process by which a 
nongovernmental agency or association formally grants 
recognition to a pharmacist who has met certain pre- 
determined qualifications specified by that organization. 
This recognition designates to the public that the holder 
has attained the requisite level of knowledge. skill, or 
experience in a well-defined, often specialized, area of 
the total discipline. Certification entails assessment, in- 
cluding testing, an evaluation of the candidate’s edu- 
cation and experience, or both. Periodic recertification is 
usually required to retain the credential. 

Clinical privileges: Authorization to provide a spe- 
cific range of patient care services. See also Privileging. 

etence: The ability to perform one’s duties 
accurately, make correct judgments, and interact appro- 
priately with patients and with colleagues. Professional 
competence is characterized by good problem-solving and 
decision-making abilities, a strong knowledge base. and 
the ability to apply knowledge and experience to diverse 
patient-care situations. 
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Competency: A distinct skill, ability, or attitude that 
is essential to the practice of a profession. Individual 
competencies for pharmacists include, for example, 
mastery of aseptic technique and achievement of a 
thought process that enables one to identify therapeutic 
duplications. Pharmacists must master a variety of 
competencies in order to gain competence in a profession. 

Continuing education: Organized learning experi- 
ences and activities in which pharmacists engage after 
they have completed their entry-level academic education 
and training. These experiences are designed to promote 
the continuous development of the skills, attitudes, and 
knowledge needed to maintain proficiency, provide 
quality service or products, respond to patient needs, 
and keep abreast of change. 

Credential: Documented evidence of professional 
qualifications. For pharmacists, academic degrees, state 
licensure, and Board certification are all examples 
of credentials. 

Gredentialing: 1) The process by which an organ- 
ization or institution obtains, verifies, and assesses a phar- 
macist’s qualifications to provide patient care services; 
2) The process of granting a credential (a designation 
that indicates qualifications in a subject or an area.) 

Fellowship: A directed, highly individualized post- 
graduate program designed to prepare a pharmacist to 
become an independent researcher. 

A credential issued by a state or fede- 
ral body that indicates that the holder is in compli- 
ance with minimum mandatory governmental require- 
ments necessary to practice in a particular profession 
or occupation. 

Licensure: 

Pharmacy technician: An individual who, under 
the supervision of a licensed pharmacist, assists in 
pharmacy activities not requiring the professional 
judgment of the pharmacist. 

The process by which a health care 
organization, having reviewed an individual health care 
provider’s credentials and performance and found them 
satisfactory, authorizes that individual to perform a speci- 
fic scope of patient care services within that organization. 

esidency: An organized, directed, postgraduate 
training program in a defined area of pharmacy practice. 

Adjective used to describe a pharmacist 
who has met state requirements for licensure and whose 
name has been entered on a state registry of practitioners 
who are licensed to practice in that jurisdiction. 

License: 

The process of granting a license. 

Privileging: 

Registered: 

Scope of practice: The boundaries within which a 
health professional may practice. For pharmacists, the 
scope of practice is generally established by the board 
or agency that regulates the profession in a given state 
or organization. 

~ t ~ t e ~ e n t  of continuing education credit: A doc- 
ument issued to a pharmacist upon completion of a 
continuing education program provided by an organiza- 
tion approved by the American Council on Pharmaceuti- 
cal Education. 

Traineeship: A short, intensive, clinical, and didac- 
tic postgraduate educational program intended to provide 
the pharmacist with knowledge and skills needed to pro- 
vide a high level of care to patients with specific diseases 
or conditions. 

Pharmacy organizations 

Academy of Managed Care Pharmacy (AMCP) 
100 North Pitt Street, Suite 400; Alexandria, Virginia 

www . amcp.org 

American Association of Colleges of Pharmacy 

1426 Prince Street; Alexandria, Virginia 223 14-2841; 

www .aacp.org 

American College of Apothecaries (ACA) 
P.Q. Box 341266; Memphis, Tennessee 38184; (901) 

www.acaresourcecenter.org 

American College of Clinical Pharmacy (ACCPJ 
3101 Broadway, Suite 380; Kansas City, Missouri 

www.accp.com 

American Council on Pharmaceutical Education 

20 North Clark Street, Suite 2500; Chicago, Illinois 

www.acpe-accredit.org 

American Pharmaceutical Association (APhA) 
2215 Constitution Avenue, NW; Washington, D.C. 

www.aphanet.org 

22314; (800) 827-2627 

(AACP) 

(703) 836-8982 

383-81 19 

64111; (816) 531-2177 

(ACPE) 

60610; (312) 664-3575 

20037-2985; (202) 628-4410 
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American Society of Consultant Pharmacists (ASCP) 
1321 Duke Street; Alexandria, Virginia 22314-3563; 

www.ascp.com 

American Society o j  Health-System Pharmacists 

7272 Wisconsin Avenue; Bethesda, Maryland 208 14; 

w ww .ashp.org 

National Association of Bourds of' Pharmacy (NABP) 
700 Busse Highway; Park Ridge, Illinois 60068; (847) 

www.nabp.net 

National Association of Chain Drug Stores (NACDS) 
413 N. Lee Street, P.O. Box 1417-D49; Alexandria, 

www.nacds.org 

Nutional Community Pharmacists Association (NCPA) 
205 Daingerfield Road; Alexandria, Virginia 223 14; 

www.ncpanet.org 

(703) 739-1 300 

(ASHP) 

(301) 657-3000 

698-6227 

Virginia 223 13- 1480; (703) 549-300 1 

(703) 683-8200 

Certification bodies for pharmacists or pharmacy 
technicians (may be multidisciplinary) 

Anticoagulation Forum 
88 East Newton Street, E-113; Boston, Ma\\achusetts 

www.ac€orum.org 
021 18-2395; (617) 638-7265 

Board of Pharmaceutical Specialties (BPS) 
2215 Constitution Avenue, NW; Washington, D.C. 

www.bpsweb.org 

Council on Certification in Geriatric Pharmacy 

1321 Duke Strcct; Alexandria, Virginia 223 14-3563; 

www.ccgp.org 

National Asthma Educator Certificntion Board 
American Lung Association 
1740 Broadway; New York, New York 10019-4374; 

www.lungusa.org 

National Certfication Board for  Diabetes Educators 

330 East Algonquin Road, Suite 4; Arlington Heights, 

www.nbcde.org 

National Institute jbr Standards in Pharmacist Cre- 

P.O. Box 1 9 10; Alexandria, Virginia 223 13- 191 0; 

www.nispcnet.org 

Pharmacy Technician Certification Board (PTCB) 
221 5 Constitution Avenue, NW; Washington, D.C. 

www.ptcb.org 

20037-2985; (202) 429-7591 

(CCGP) 

(703) 535-3038 

(21 2) 3 15-8865 

(NCBDE) 

Illinois 60005; (847) 228-9795 

dentialing (NISPC) 

(703) 299-8790 

20037-2985; (202) 429-7576 



PKOFFSSIONAL DEVELOPMENT 

Pharmacists havc bccn practicing in critical care since the 
1970s when the new breed of clinical pharmacists were 
expanding the horizons of care to include more than dis- 
pensing services. Thcse early practitioners recognized, as 
we do today, that critically ill patients are treated with a 
large number of different drugs that have significant alte- 
rations in their pharmacokinctics and pharmacodynaniics, 
and great potential for drug misadventure. 

Today, a growing numbcr of pharmacists practice ex- 
clusively in critical care settings. They are recognized 
membcrs of the critical care team, along with the inten- 
sivist, nurses, dietitians, respiratory thcrapists, and others. 
The exact numbcr of critical care pharmacists is not 
known, but more than 450 pharmacists are membcrs ofthe 
Society of Critical Care Medicinc (SCCM). This number 
niay only represent a fraction of the total number because 
many other pharmacists work in critical care satellites and 
provide a broad range of pharmaccutical care serviccs. 

The 1985 textbook, I’ructice of Criticd Cure Pharmacy 
was the gateway for many young practitioners. This book 
contained chapters written by many of the groundbreak- 
ing practitioners in critical care.“ ’ These chapters dctailed 
the roles these and other influential critical care practi- 
tioncrs had developed and served as a primer for practice 
in various intensive care units (ICU). These clinicians 
deserve recognition for this and othcr contributions to the 
dcvelopment of critical care pharmacy practice in a 
variety of practice settings: Dave Angaran, MS (cardio- 
vascular); Deborah Armstrong, PharmD (pediatric); Joyce 
Comer, PharmD (medical); Gary Cupit,PharmD (pcdiatric 
and neonatal); Joseph Dasta, MS (surgical); Robert 
Elenbaas, PharmD (emergency medicine); Thomas Ma- 
jerus, PharmD (trauma); and Christine Quandt, PharmD 
(neurosurgical). These same practitioners fostcrcd the 
cxpansion of the specialty through pharmacy residcncy 
and fell ow ship training programs. 

The need for ongoing education in a rapidly evolving 
specialty led these practitioners to the SCCM, an orga- 
nization whose rncmbership includes critical care practi- 
tioners from cvery discipline. As the number of pharmacist 
members grew, a section was formed within SCCM in 
1989, and its rncmbership has expanded progressively. 
Although the pharmacy organimtions, the American Col- 
lege of Clinical Pharmacy (ACCP) and American Society 
of Health-Systems Pharmacists (ASHP) havc scctions or 
interest groups devoted to critical care, the SCCM has been 
a focal point for the organizational activity of many of these 
pharmacists. Many critical care pharmacists have made 
significant contributions to thcse national organizations 
through service on  the governing boards and committees. 

Bart Chernow, MD, a mcmber of SCCM, was very 
influential in the initiation of thc Clinical Pharmacy and 
Pharmacology Section of SCCM. His textbook on critical 
care pharmacology included a chapter entitlcd, “The Role 
of the Pharmacist in Caring for the Critically 111 Pa- 
tient.”‘2’ This was a vehicle to introduce thc benefits of 
the pharmacist as a member of thc critical carc team to 
critical care physicians. Critical care physicians have been 
strong advocates for the role of the critical care pharma- 
cist, were essential champions for the early practitioners, 
and continue Lo be today. The SCCM recognizes the cri- 
tical care pharmacist as an esscntial member of the mul- 
tidisciplinary ICU team.‘” Thesc guidelines recommend 
that pharmacists provide pharmaceutical care through mo- 
nitoring of dosing, adverse drug reactions, drug interac- 
tions, and education to create cost-optimized regimens. In 
addition, the guide1 ines also recognize thc important role 
of critical care pharmacists in the care of the most complex 
patients treated in tertiary care centers. The SCCM also 
includcs a permanent position for a critical care pharmacist 
on its governing council. 

Additional recognition of the importance of the critical 
care pharmacist has been the sclection of numerous phar- 
macists as fellows of the American College of Critical 
Carc Medicine (ACCM). This designation is awarded to 
critical care practitioners who have demonstrated a high 
level of practicc, rcscarch, education, and service to SCCM 
and their local organizations. 

Eizcylopediu (f Clinirnl Phoi-inrzcy 
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Pharmacists have contributed to our understanding of 
the needs of the critically ill patient through descriptive 
reports characterizing patterns of drug utilization. In 
surgical and trauma patients, an average total of 7.6 and 
9.1 medications per patient were reported, respective- 
ly.[4951 These data reaffirm reports that a growing number 
of medications are used in ICU patients, from an average 
of 4.2 to 7 rt 4.6 drugs per patient in general ICUS. [~ ,~ ]  In 
1988, the pharmacoeconomic impact of the large number 
of medications used in surgical ICU patients was sig- 
nificant, averaging 13.6% of total hospital charges.['] 

Hazards of these complex drug therapy regimens are 
becoming well documented. Concern with medication er- 
rors is a frequent topic in the medical and lay literature."] 
A general adult ICU reported that a medication error was 
made in more than 50% of the patients, but the overall 
error rate was low, detected in 2.2% of the doses dis- 
pensed or administered."'] However, this unit reported a 
generous 1 : 1 nurse-to-patient ratio and relied on a retro- 
spective medical record review to detect errors. Current 
staffing patterns with 1 :2 or 1 :3 nurse-to-patient ratios are 
becoming more common and may adversely affect error 
frequency. Higher rates have been detected in other stu- 
dies, due to differences in the definition of an error and 
the method of detection. New therapies and technologies 
may increase the risk of critical errors.["] The ability of 
the pharmacist to reduce medication errors and adverse 
drug events has been reported.[12' Pharmacists participat- 
ing on physician rounds on a part-time basis were shown 
to decrease all adverse drug events and, in particular, to 
decrease preventable adverse drug events by 66%."'] The 
pharmacist primarily detected prescribing errors such as 
incomplete orders, incorrect doses or frequency, and the- 
rapy duplication; however, the pharmacist also avoided 
inappropriate drug selection. Alternative therapies were 
recommended that were safer (avoided a drug interaction 
or allergy) or less expensive. Participation of a pharmacist 
in the medication ordering process in a teaching hospital 
appears to be essential to avoid prescribing errors. 

Pharmacists have used avoidance of medication errors 
to justify expanding services. A pediatric critical care sa- 
tellite was opened to reduce the rate of errors from a total 
of 17.4% in an intensive care nursery and 38% in a pe- 
diatric ICU."31 A large number of the errors (86.5%) oc- 
curred with medications possessing a high potential for 
serious adverse consequences. 

Avoidance of medication administration errors is ano- 
ther potential contribution of critical care pharmacists. A 
multicenter analysis of medication errors from five ICUs 
revealed that medication errors occurred most commonly 
with vasoactive agents and ~edative-analgesics.['~~ Incor- 
rect infusion rate was the most common error. The overall 

error rate was 3.3% (187 of 5744 observations), which is 
lower than previously reported. The majority of the 
errors caused no harm, but some required additional 
patient monitoring or intervention. Other errors were 
related to omission of doses or administration at an in- 
correct time. Critical care pharmacists observed these 
medication errors during their routine daily activities. 
The presence of these trained specialists may have in- 
fluenced the number and type of errors. The process in 
this report differs from prior observational studies where 
a trained observer recorded medication administration 
practices and recorded errors. However, calculation of 
infusion rates was identified as an area for potential 
quality improvement. 

Pharmacists have developed specialty practices in every 
facet of critical care and emergency medicine. These in- 
clude burn, cardiac care, cardiovascular surgery, medical, 
neurological, neurosurgical, renal, respiratory, surgical, 
trauma, and pediatric and neonatal critical care. Pediatric 
specialty units in the same areas may also have pharma- 
cists dedicated to those units. Descriptive reports of their 
contributions to these units have been p ~ b l i s h e d . [ ' ~ - ~ ~ ]  

Although many of these practitioners work for larger 
hospitals or have academic appointments, there is a grow- 
ing number of pharmacists focusing on critical care pa- 
tients in smaller hospitals. In 1989, a survey of hospitals 
with >lo0 beds demonstrated that 34% of medium-size 
hospitals had pharmacy satellites, as did 61% of large 
hospitals.[241 The majority (76%) of pharmacists who 
staffed these satellites held BS degrees. However, one- 
third of the pharmacists spent more than 50% of their 
day providing clinical services. Hopefully, this level of 
pharmacist involvement has been maintained or has 
grown since the early 1990s. Although not a complete 
measure, the number of critical care pharmacists who are 
members of SCCM has grown progressively from approx- 
imately 80 in the early 1990s to the current number of 
more than 450 pharmacist members. It is hoped that this 
reflects a larger number of specialty practitioners in cri- 
tical care. 

The majority (63.2%), of critically ill patients are cared 
for in hospitals without full-time or consultative intensi- 
vi~ts. ' '~] Patients are more likely to be cared for by their 
primary physician or a single or multiple consultants 
(pulmonary or cardiology), although hospitalists are be- 
coming more available to care for ICU patients (internal 
medicine specialists who care for hospitalized patients 
full-time). An intensivist is a physician who is board 
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certified in critical care but may have received their initial 
medical training in medicine, surgery, anesthesia, or pe- 
diatrics. Board certification is achieved through the 
subspecialty organizations after completion of a written 
examination. The SCCM model of critical care is that of 
an intensivist-led multidisciplinary team. An organized 
critical care team has been a predictor of improved patient 
care.[261 Despite the apparent benefit of the intensivist-led 
team, workforce projections predict a significant man- 
power shortfall by 2020, due to a relatively constant 
supply but an increasing demand for critical care ser- 
v i c e ~ . [ ~ ~ ]  Critical care pharmacists may have increasing 
opportunities to affect the care of these patients as a result 
of this imbalance. 

CH IN CRI~ ICAL CARE 

There are many challenges to performing research in a 
critically ill patient. Informed consent may be difficult to 
obtain if there is a narrow window for therapy initiation. 
The ICU population may have numerous other injuries or 
organ dysfunction that would disqualify the patient. Fi- 
nally, an adequate number of patients may be difficult to 
recruit. As a result, animal research models have been used 
by critical care pharmacists to develop the framework for 
clinical trials and control the large number of patient va- 
riables present in a critically ill patient. 

Numerous avenues exist for critical care research. 
Critical care pharmacists have contributed to the under- 
standing of pharmacotherapy of multiple disease states 
and organ systems. Evaluation of pharmacokinetics and 
pharmacodynamics in the critically ill patient has faci- 
litated the design of therapeutic regimens in these com- 
plicated patients. For example, the variations in hepatic 
metabolic rate following head trauma or hemorrhagic 
shock have been c h a r a c t e r i ~ e d . ~ ~ ~ ~ ~ ~ ~  However, much ad- 
ditional research is needed to further characterize the im- 
pact of changes in organ function on phannacokinetics in 
this complex and heterogeneous population. 

Clinical case reports of unusual treatments or response 
to therapy have presented a plethora of questions that 
remain to be answered. Case series and descriptions of 
experience with treatment protocols or the impact of 
pharmacist interventions are useful contributions to the 
literature. Evaluation of economics and outcomes has 
been an important area of research in critical care. The 
critically ill patient patient typically receives a large 
number of different and often expensive medications, and 
is monitored with expensive devices. Pharmacists have 
characterized various aspects of the cost of care, although 
comprehensive pharmacoeconomic outcome research is 

difficult to accomplish in complex patients where nume- 
rous factors can influence outcome, but is essential to the 
integration of novel therapies and improved utilization of 
existing agents. 

Critical care pharmacists have also been active in the 
area of collaborative disease-state management and qua- 
lity improvement projects, and have documented the im- 
pact of these on patient outcome. Pharmacists often take a 
leadership role in these efforts. Examples of the impact of 
these programs include reductions in the use of laboratory 

cost saving through improved antibiotic uti- 
lization,"sl improved utilization of sedative and neuro- 
muscular blocking a g e n t ~ , [ ~ l - ~ ~ I  improved monitoring of 
sedation, and avoidance of adverse drug 

Training in critical care research is available through 
fellowships cosponsored by the pharmaceutical industry 
through organizations such as SCCM and ACCP, as well 
as through a number of clinical training centers. 

K ~ O W L ~ D ~ E  BASE 

Although critical care is considered a specialty area, there 
is a challenge to define the body of knowledge encom- 
passed by this field. Critical care patients as a whole are a 
very heterogeneous group. As a result, many institutions 
provide care for a more homogenous group of patients in 
geographically distinct units. Whether these patients are in 

Table 1 
knowledge base for adult and pediatric patients 

Important components of critical care pharmacist 

Pharmacokinetic alterations in the critically ill 
Analgesia, sedation, neuromuscular blockade 
Cardiovascular pathology and therapeutics 
Endocrine pathology and therapeutics 
Gastrointestinal pathology and therapeutics 
Hemodynamic monitoring/manipulation 
Hepatic pathology and therapeutics 
Hematologic pathology and therapeutics 
Infection control/antimicrobial therapy 
Inflammatory injury/multiple organ system dysfunction 
Neurological pathology and therapeutics 
Nutritional support 
Patienthentilator interface 
Psychiatric therapeutics 
Renal pathology and therapeutics 
Respiratory pathology and therapeutics 
Resuscitation therapeutics 
Shock and related problems 
Thrombosis/hemostasis and therapeutics 
Toxicologic therapeutics 
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a specialty unit or a general ICU, the critical care prac- 
titioner must focus on a variety of complex patient prob- 
lems and therapeutic areas (Table I). 

Understanding the potential pharmacokinetic changes 
experienced by critically ill patients is essential for the 
optimal dosing and monitoring of drug therapy in the 
critically ill patient.[341 Altered organ blood flow, dys- 
function of drug-eliminating organs, and changes in fluid 
compartment volumes often dictate the need for indivi- 
dualized approaches to drug d o ~ i n g . [ ~ ~ - ~ ~ ]  Pharmacists 
are ideally trained to provide comprehensive therapeutic 
drug monitoring and optimize expenditures for serum 
drug  concentration^.'^^] 

Universal concern with the comfort of the patient re- 
quires knowledge of analgesics and sedatives. Guidelines 
have been published to guide the optimal use of these 
agents.'391 These therapies must be prescribed in a manner 
that does not adversely affect the respiratory status of the 
patient and, in many cases, is used to facilitate adequate 
ventilation of patients with acute lung injury. An under- 
standing of lung injury and mechanical ventilation is es- 
sential. Use of pharmacologic agents to induce paralysis 
may be an essential part of this care for some patients.[401 
Prevention of common adverse events such as stress-rela- 
ted gastrointestinal bleeding and deep venous thrombosis 
requires knowledge of the gastrointestinal and coagulation 
systems and therapeutics. Nutrition support consultation 
is also provided by critical care pharmacists in many set- 
tings. Critically ill patients may be highly catabolic and 
optimal provision of macro- and micronutrients may en- 
hance their recovery. Proper application of immune-en- 
hancing nutrients has added complexity to the nutritional 
support of critically ill patients. 

Critically ill patients are at high risk for a variety of 
nosocomial infections. Knowledge of infection control 
techniques, as well as proper use of prophylactic and 
empiric antibiotics, is an important component of critical 
care pharmacy practice. Inappropriate antibiotic use can 
lead to antimicrobial resistance and outbreaks of nosoco- 
mial infection that are difficult to treat with conventional 
therapies. Critical care pharmacists work with infection 
control staff and infectious disease pharmacists to opti- 
mize the use of antimicrobial therapies. 

The hemodynamic stability of patients is another uni- 
versal concern for critical care pharmacists. Patients with 
cardiac diseases or postcardiac surgery are obvious candi- 
dates for inotropic and vasoactive therapy (vasopressors 
and vasodilators). However, patients of all ages with se- 
vere injury. sepsis, or the systemic inflammatory response 
syndrome require vigorous resuscitation with fluids and 
vasoactive agents. Guidelines have been written to guide 
the management of these challenging patients.[411 Under- 

standing the cardiovascular system and therapeutics is 
another fundamental portion of a critical care pharma- 
cists' knowledge base. In addition, expertise in the resus- 
citation of patients experiencing an acute cardiac or res- 
piratory event is an important skill and knowledge set. 
Pharmacist knowledge of the current guidelines and par- 
ticipation in cardiopulmonary resuscitation teams is a cli- 
nical pharmacy service shown to be associated with re- 
duced hospital 

Disease-specific therapies and other fundamental com- 
ponents of the knowledge-base required to practice as a 
critical care specialist is outlined in the ASHP require- 
ments for critical care residency training.[441 In addition to 
direct patient care, the critical care resident should receive 
training or experience in drug information and drug policy 
development, practice management. and participate in the 
management of drug distribution systems in the critical 
care setting. 

There are currently 21 critical care residencies listed in 
the ACCP 2001 Guide to Residencies and Fellowships. 
Eight of these residencies are accredited by the ASHP. In 
addition, 11 critical care fellowships are available.[451 

I ClSTS 

Critical care pharmacists have demonstrated numerous 
contributions to the cost-effective care of ICU patients. 
Pharmacist initiated interventions in a 1200-bed teaching 
hospital were demonstrated to lower the drug costs by 
41% compared with a control group (mean $73.75 vs. 
$43.40: p < 0.001).'461 Approximately, fifty percent of the 
259 patients were in critical care units. The majority 
(79%) of the interventions over the 30-day trial period 
were aimed at improving the quality of care, whereas the 
remaining 2 1 % were to provide equivalent care at a lower 
cost. There was no impact on length of stay or readmis- 
sion rates, but there was a trend toward lower hospital 
mortality in the intervention group. 

Similarly, a multidisciplinary performance improve- 
ment team that included a pharmacist established a series 
of patient care protocols and tested the impact on the costs 
of care and outcome.[301 Protocols were developed that 
eliminated many standing orders for laboratory tests, 
electrocardiograms, and chest x-ray films. Other protocols 
were directed toward the use of sedatives, analgesics, 
neuromuscular blocking agents, and ventilator weaning. 
The outcome and costs from a baseline evaluation of 72 
patients were compared with 85 patients in the follow-up 
phase. Application of the guidelines reduced costs for 
laboratory tests by 65%, and the number of chest x-rays 
were reduced by 56%. The cost of neuromuscular block- 



Critical Care Pharmacy Practice 237 

ers was reduced by 75%. In addition, the length of ICU 
stay and duration of mechanical ventilation were reduced. 
There was no change in mortality. If these results can be 
extrapolated to a larger population and maintained, signi- 
ficant economic and outcome benefits could be realized. 
Another publication from this same group focused on the 
impact of guidelines for the use of analgesics, sedatives, 
and neuromuscular blocking agents in the same popu- 
lati~n.‘~’] The pharmacist was involved in protocol 
development, education and implementation, and ongoing 
intervention when practice did not meet guidelines. A 
reduction of direct drug costs, ventilator time, and length 
of stay were accomplished by using the protocol. Phar- 
macists have demonstrated similar results using sedation 
protocols elsewhere.[481 

Others have shown a positive impact of critical care 
pharmacists. A clinical pharmacist working part-time (dai- 
ly rounds, average 10 hours per week) in a medical ICU 
over 8 weeks demonstrated a net benefit of $101 per 
day, considering cost avoidance, cost savings, increased 
drug costs, and the pharmacist’s salary.[491 Although the 
medical ICU was unable to increase staffing levels to 
maintain this service, they redistributed pharmacist and 
technician workloads to perpetuate the clinical activities. 
Similarly, a clinical pharmacist with 50% teaching res- 
ponsibility was assigned to participate in daily work 
rounds with the (medical-surgical patients) critical care 
team for 13 weeks.[501 A cost saving using drug costs 
only (no personnel costs) was $69.11 per patient day. 
Inclusion of personnel costs, for an average of 3 hours 
per day, did not negate the cost benefit. High-cost drugs 
were targeted, so it may be difficult to maintain this 
level of cost savings once the prescribing habits are mo- 
dified or as protocols are implemented. 

ONGOING ~ H A L L E N ~ E S  

A focal point for critical care pharmacists and hospitals 
with critical care units is a position paper on critical care 
pharmacy services jointly developed and published by 
ACCP and SCCM.[”j This paper identifies and describes 
the fundamental, desirable, and optimal activities that 
define the scope of practice of the critical care pharmacist 
(Table 2 ). Fundamental activities are deemed vital to the 
safe provision of pharmaceutical care to the critically ill 
patient. The fundamental responsibilities of critical care 
pharmacists include a full-time commitment to critical 
care patients, evaluation of all drug therapy, identification 
of adverse events, individualized drug dosing, provision 
of drug information, documentation of activities, and 

Table 2 

Fundamental 

Selected critical care pharmacist activities 

Dedicated ICU pharmacist providing pharmaceutical care 
Order evaluation and intervention 
Adverse drug event and medication error management 
and prevention 
Documentation of impact 
Medication use policy implementation and support 

Desirable 
Rounding with the critical care team 
Medication history review 
Resuscitation response 
Education of pharmacy students and residents 
Implements and evaluates drug therapy protocols or pathways 
Participates in clinical research 

Optimal 
Formal and informal education of the critical care team 
Advanced cardiac life support education 
Residency or fellowship development 
Conducts research and presents and publishes findings 

(From Ref. 1511.) 

participation in quality improvement activity. At a higher 
level of practice, the desirable activities additionally in- 
clude critical care-specific pharmacotherapeutic services. 
Additional desirable activities may include rounding with 
a critical care team, review of medication histories, par- 
ticipation in resuscitation events, student and resident 
education, protocol development, participation in re- 
search, and outcome analysis. At the highest level, the 
optimal activities of a critical care pharmacy specialist 
include provision of education to families, pharmacists, 
and physicians, development of research protocols, new 
pharmacy services, and publication of the results of these 
programs. A single pharmacist cannot provide all these 
services, but rather should function within a team to meet 
these goals. 

A similar model is used to present the recommended 
levels of service and personnel from a pharmacy depart- 
ment and hospital per~pective.[~” Fundamental service 
includes the use of patient profiles, provision of ‘‘ready to 
administer” medications and parenterals, and adequate 
quality improvement programs. Desirable pharmacy ser- 
vices include computerized information management sys- 
tems and an ICU satellite. Optimal pharmacy department 
services include a 24-hour satellite, physician order entry, 
and continuous availability of pharmaceutical care ser- 
vices. This document challenges practitioners and ins- 
titutions to measure their progress and strive for the deli- 
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very of optimal pharmaceutical care services to critically 
ill patients. 
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The object was to identify and describe the scope of 
practice that characterizes the critical care pharmacist and 
critical care pharmacy services. Specifically the goals 
wcrc to define the lcvcl of clinical practice and special- 
ized skills characterizing the critical carc pharmacist as 
clinician, educator, researcher, and manager; and to re- 
commend fundamental, desirable, and optimal pharmacy 
services and personnel requirements for the provision of 
pharmaceutical care to critically ill patients. Hospitals 
having comprehensive resources as well as those with 
more limited resources were considered. 

Consensus of critical care pharmacists rrom insti- 
tutions of various sizes providing critical care services 
within several types 01 pharmacy practice models was 
obtained, including community-based and academic prac- 
tice settings. Existing guidelines and literature describing 
pharmacy practice and drug use proccsscs were reviewed 
and adapted for the critical care setting. 

By combining the strengths and expertise of critical 
care pharmacy specialist with existing supporting litera- 
ture, these recommendations dcfinc thc lcvcl of clinical 
practice and specialized skills that characterize the crili- 
cal care pharmacist as clinician, educator, researcher, and 
administrator. Recommendations include fundamental, 
desirable, and optimal pharmacy services as well as per- 
sonnel rcyuircmcnts or the provision of pharmaceutical 
care to critically ill patients. 

The discipline of critical care pharmacy practice evolved 
since the mid- 1970s to become an essential component of 
the multidisciplinary team in thc intcnsivc care unit 
(ICU).'"' In the early 197Os, there were a k w  practi- 
tioners in critical care who were members of surgical or 

From I'harnzucothernpy 2000, 20( I 1): 1400- 1406, with permission of 
the American College of Clinical Pharmacy. 
(hpyright  C 2000 by lhc Arncrican College of Clinical Pharmacy. 

trauma services and cardiac arrest teams. During the next 
decade, pharmacy services expanded to various TCU sct- 
tings (both adult and pediatric), the operating room, and 
the emergency department. In these settings, pharmacists 
established clinical practices consisting of therapeutic 
drug monitoring, nutrition support, and participation in 
patient care rounds. Pharmacists also developed efficient 
and safe drug delivery systems with the cvolution of criti- 
cal care pharmacy satellites and other innovative programs. 

In the 19XOs, critical care pharmacists designed spe- 
cialized training programs and increased participation in 
critical care organizations. The number of critical care 
residencies and fcllowships doubled between the carly 
1980s and the late 1990s. Standards for critical care re- 
sidency were de~eloped , '~ '  and directories of residencies 
and fellowships were published.'',61 Several professional 
pharmacy organizations formed specialty groups consist- 
ing of critical care pharmacists. Thcsc include the Ame- 
rican College of Clinical Pharmacy (ACCP), American 
Society of Health-System Pharmacists, and the Qperat- 

oom Satellite Pharmacy Association. In 1989, the 
Clinical Pharmacy and Pharmacology Section was formed 
within the Society of Critical Care Medicine, the lar- 
gest international, multidisciplinary, multispecialty cri- 
tical care organization. This recognition acknowledged 
that pharmacists are necessary and valuablc members of 
the physician-led multidisciplinary team. 

The Society of Critical Care Medicine Guidelines lor 
Critical Care Services and Personnel dccm that pharma- 
cists arc essential for the delivery of quality care to cri- 
tically ill patients. These guidelines recommend that a 
pharmacist monitor drug regimens for dosing, adverse re- 
actions, drug-drug interactions, and cost optimization for 
all hospitals providing critical care scrviccs.'" The guide- 
lines also advocate that a specialiad, decentralized phar- 
macist provide expertise in nutrition support, cardiorcs- 
piratory resuscitation, and clinical research in academic 
medical centers providing comprehensive critical care.' I '  

Since the early 199Os, clinical pharmacy became in- 
creasingly specialized and developed specialty board cer- 
i i f i~a t ion . '~ '  The growth of critical care pharmacy practice 
paralleled this development. Pharmacists assumed in- 
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creased responsibility for monitoring patient outcomes as 
well as supervising drug distribution  service^.'^] 

Pharmacists have demonstrated a role in the manage- 
ment of drug costs and reductions in morbidity and mor- 
t a l i t ~ . [ ~ , ~ , ~ -  19] Clinical pharmacy services such as clinical 
research, provision of drug information, drug admission 
histories, and participation on a cardiopulmonary resusci- 
tation (CPR) team have been associated with reduced 
mortality." 'I Prospective, controlled trials demonstrated 
that when pharmacists assume responsibility for pharma- 
cotherapy as part of a multidisciplinary health care team, 
significant reductions in adverse drug events (ADEs) and 
length of stay are realized."2-'61 Many of these findings 
have been documented in specialized critical care popu- 
lations."4-201 The ACCP estimates that a benefit of 
$16.70 is realized for every $1.00 invested in clinical 
pharmacy  program^."^] A landmark study involving cri- 
tical care pharmacists confirmed that pharmacist rounding 
in the ICU with the multidisciplinary team reduces pre- 
ventable ADEs and associated costs caused primarily by 
prescribing errors."61 Pharmacist intervention during pre- 
scribing decreased the rate of preventable ADEs by 66% 
from 10.4 to 3.5/1000 patient-days ( p  < 0.001). Pharma- 
cist involvement was categorized as drug order clarifica- 
tion (45%), provision of drug information (25%), and re- 
commendations for alternative therapy (12%). Based on an 
estimated cost of $4685/preventable ADE, the annualized 
financial impact in the unit studied would be $270,000 
(1995 dollars). 

Despite the growing evidence supporting the critical 
care pharmacist's contribution to patient care, many ICUs 
have not taken full advantage of this vital resource."'] A 
description of pharmacy services and pharmacist activities 
in a critical care setting will assist practitioners and ad- 
ministrators in establishing or advancing these specialized 
pharmacy services. This article may be used to educate 
other health care providers, administrators, and devel- 
opers of health care policy on the role of pharmacists and 
pharmacy services in the care of the critically ill. Fur- 
thermore, the application of the elements in this article will 
allow researchers to further document the effect of critical 
care pharmacy services on improving patient outcomes. 

This article identifies and describes the scope of phar- 
macy practice of the critical care pharmacist and critical 
care pharmacy services. Specifically, the aims of the Task 
Force on Critical Care Pharmacy Services were: 

1. To define the level of clinical practice and spe- 
cialized skills characterizing the critical care phar- 

macist as clinician, educator, researcher, and 
manager. 

2. To recommend levels of service and personnel 
requirements for the provision of pharmaceutical 
care to critically ill patients. The levels will be 
defined as fundamental, desirable, or optimal. 

METHODS 

The Task Force on Critical Care Pharmacy Services con- 
sisted of members from the Clinical Pharmacy and 
Pharmacology Section of the Society of Critical Care 
Medicine and the Critical Care Practice and Research 
Network of the ACCP. Members of the task force were 
from institutions of various sizes and they provide critical 
care services within a variety of pharmacy practice mod- 
els. Practitioners from both community-based and aca- 
demic practice settings were included. 

The formulation of these recommendations, including 
discussion and development of consensus, took place be- 
tween October 1997 and September 1999. Task force 
members were charged with developing graded para- 
meters within six domains: clinical activities, drug distri- 
bution, education, research, documentation, and admin- 
istration. This article was organized into pharmacist 
activities and pharmacy services. Drafts were reviewed 
and evaluated by all members of the task force, and a 
consensus was reached. When differences in opinion were 
expressed, they were resolved using a modified Delphi 
method.[211 The document was reviewed externally by 
three established leaders in critical care pharmacy and by 
18 pharmacy and hospital administrators for appropriate- 
ness of categorization of pharmacy activities and services. 
The article was further reviewed by select members and 
the governance of both the Clinical Pharmacy and Phar- 
macology Section of the Society of Critical Care Medi- 
cine and the Critical Care Practice and Research Network 
of the ACCP. Before organizational endorsement, the 
article underwent internal review by both the Council of 
the Society of Critical Care Medicine and the Board of 
Regents of the ACCP. 

Existing guidelines and literature for pharmacy prac- 
tice and drug use processes were reviewed and adapted for 
the critical care ~ e t t i n g . [ ~ , ~ ~ - ~ ~ ]  The needs of hospitals with 
comprehensive resources as well as those with more li- 
mited resources were considered. The task force created 
three gradations of pharmacist responsibilities and depart- 
mental services as fundamental, desirable, and optimal. 
Classification of the elements into each category was the 
result of the consensus process. For the purposes of this 
article, the following definitions were used. Fundamental 
activities are vital to the safe provision of pharmaceutical 
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care to the critically ill patient. Desirable activities include 
fundamental activities and critical care-specific pharma- 
cotherapeutic services. Optimal activities encompass the 
range of fundamental to desirable services and, addition- 
ally, reflect an integrated. specialized, and dedicated mod- 
el of critical care that aims to optimize pharmacothera- 
peutic outcomes through the highest level of teaching, 
research; and pharmacotherapy practice. Fundamental ser- 
vices should not be interpreted as an acceptable minimum 
level of service. Each institution and practitioner continu- 
ally should strive for the highest level of service possible. 

A single pharmacist cannot perform all the funda- 
mental activities on all patients every day. Rather, these 
critical care pharmacy activities will require varying lev- 
els of involvement from multiple pharmacists and trained 
technicians acting as a team, along with support from 
pharmacy and hospital administrators, and other person- 
nel. The exact allocation of labor and the pharmacist-to- 
patient ratio will vary by institution and depend on the 
level of care, the acuity of patients, and the degree of 
specialization of the institution. 

“The pharmacist,” as used herein, refers to the team 
of licensed pharmacy practitioners with specialized 
training or practice experience focusing on the unique 
characteristics and needs of critically ill patients. Al- 
though various practice models exist, the pharmacist 
practices within the framework of a multidisciplinary 
team. In collaboration with other members of the patient 
care team. pharmacists share the responsibility for patient 
care outcomes, not just by providing basic dispensing 
functions and drug information services, but by solving 
patient- and drug-related problems and by making de- 
cisions regarding drug prescribing, monitoring, and drug 
regimen  adjustment^."^' The pharmacist’s practice may 
integrate varying elements of patient care, teaching, and 
research activities, depending on the nature of the ins- 
titution and the pharmacist’s training. 

The task force recognizes the varied educational back- 
grounds of practicing critical care pharmacists. Having 
the qualifications and competence necessary to provide 
pharmaceutical care in the ICU is essential and may be 
achieved by a variety of means including advanced de- 
grees: residencies, fellowships or other specialized prac- 
tice experiences. 

The term pharmacy and hospital services refers to 
departmental and institutionaUorganizationa1 components 
of the infrastructure that support the pharmacist’s activi- 
ties. They consist of systems, operations, and personnel 
who facilitate and support the provision of patient care, 
teaching, and research to optimize safe and effective 
pharmaceutical care of the critically ill. 

This article is not intended to be a standard of practice; 
however, we envision that it will serve as a guideline for 
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hospitals of varying resources to optimize the delivery of 
pharmaceutical care to the critically ill. It is expected that 
these recommendations will continue to be reviewed at 
intervals of approximately 5 years as critical care phar- 
macy services, clinical pharmacy, and critical care medi- 
cine evolve. 

1. 

2. 

3. 

4. 

5 .  

6. 

7.  

8. 

9. 

10. 

11. 

12. 

The pharmacist’s time is dedicated to critical care 
patients, with few commitments outside the ICU 
area. 
The pharmacist prospectively evaluates all drug 
therapy for appropriate indications, dosage, drug 
interactions, and drug allergies; monitors the 
patient’s pharmacotherapeutic regimen for effec- 
tiveness and ADEs; and intervenes as needed. 
In conjunction with the clinical dietitian, the 
pharmacist evaluates all orders for parenteral nu- 
trition and recommends modifications as indi- 
cated to optimize the nutritional regimen. 
The pharmacist identifies ADEs and assists in 
their management and prevention, and develops 
process improvements to reduce drug errors and 
preventable ADEs. 
The pharmacist uses the medical record as one 
means to communicate with other health care 
professionals and to document specific pharma- 
cotherapeutic recommendations. 
The pharmacist provides pharmacokinetic mon- 
itoring when a targeted dmg is prescribed. 
The pharmacist provides drug information and 
intravenous compatibility information to the ICU 
team and uses the regional poison information 
center when indicated. 
The pharmacist maintains current tertiary drug 
references. 
The pharmacist provides drug therapy-related 
education to ICU team members. 
The pharmacist participates in reporting ADEs to 
institutional committees and to the Food and 
Drug Administration’s MedWatch program. 
The pharmacist documents clinical activities that 
include, but are not limited to, disease state man- 
agement, general pharmacotherapeutic monitor- 
ing, pharmacokinetic monitoring, ADEs, educa- 
tion, and other patient care activities. 
The pharmacist acts as a liaison between phar- 
macy, nursing, and the medical staff to edu- 
cate health professionals regarding current drug- 
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13. 

14. 

15. 

16. 

17. 

18. 

related procedures. policies, guidelines, and 
pathways. 
The pharmacist contributes to the hospital news- 
letters and drug monographs on issues related to 
drug use in the ICU. 
The pharmacist implements and maintains de- 
partmental policies and procedures related to safe 
and effective use of drugs in the ICU. 
The pharmacist collaborates with nursing, medi- 
cal staff, and hospital administration to prepare 
the ICU for the Joint Commission on the Accre- 
ditation of Healthcare Organizations (JCAHO) 
survey and responds to any deficiencies identified. 
The pharmacist provides consultation to hospital 
committees, such as Pharmacy and Therapeutics, 
when critical care pharmacotherapy issues are 
discussed. 
The pharmacist identifies how drug costs may be 
minimized through appropriate use of drugs in 
the ICU and through implementation of cost- 
containment measures. 
The pharmacist participates in quality assurance 
programs to enhance pharmaceutical care. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

The pharmacist participates in training pharmacy 
students, residents, and fellows through expe- 
riential critical care rotations, where applicable. 
The pharmacist coordinates the development and 
implementation of drug therapy protocols andlor 
critical care pathways to maximize benefits of 
drug therapy. 
The pharmacist uses a documentation program 
that attaches both a clinical significance and an 
economic value to clinical interventions. 
The pharmacist is actively involved in critical 
care pharmacotherapy research by assisting in the 
screening and enrollment of patients and by 
serving as a study coordinator or contact person, 
where applicable. 
The pharmacist participates in research design 
and data analysis, where applicable. 
The pharmacist contributes to the pharmacy and 
medical literature, e.g., case reports, letters to 
the editor, and therapeutic, pharmacokinetic, and 
pharmacoeconomic reports. 
The pharmacist is involved in nonpatient care 
activities including multidisciplinary committees 
and educational in-services. 

Desirable Activities 
Optimal Activities 

1. The pharmacist regularly makes rounds as a 
member of the multidisciplinary critical care team 
(if available) to provide pharmacotherapeutic 
management for all ICU patients. 
The pharmacist maintains knowledge of current 
primary references pertinent to critical care phar- 
macotherapy. 
The pharmacist reviews a patient’s drug history 
to determine which maintenance drugs should be 
continued during the acute illness. 
a. The pharmacist clarifies previously effective 

dosages and dosage regimens. 
b. For all suspected drug-related ICU admis- 

sions, the pharmacist assesses the patient 
drug history for causality and documents in 
the medical record any findings that will 
impact patient management. 

In collaboration with the clinical dietitian, the 
pharmacist provides formal nutrition consultation 
on request and responds within 24 hours. 
The advanced cardiac life support-certified (or 
pediatric advanced life support-certified) phar- 
macist responds to all resuscitation events in the 
hospital 7 dayslweek, 24 hourslday. 

6. The pharmacist provides didactic lectures to 
health professional students in critical care phar- 
macology and therapeutics, where applicable. 

2. 

3. 

4. 

5 .  

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

The pharmacist assists physicians in discussions 
with patients andlor family members to help 
make informed decisions regarding treatment 
options. 
The pharmacist provides formal accredited edu- 
cational sessions, such as medical grand rounds 
or intensive care rounds, for medical staff, stu- 
dents, and residents. 
The pharmacist participates in teaching advanced 
cardiac life support. 
The pharmacist develops residencies and/or 
fellowships in critical care pharmacy practice. 
The pharmacist develops and implements phar- 
macist and pharmacy technician training pro- 
grams for personnel working in the ICU. 
The pharmacist identifies and educates lay 
groups and medical personnel in the community 
about the role of pharmacists as part of the mul- 
tidisciplinary health care team in the ICU. 
The pharmacist independently investigates or 
collaborates with other critical care practitioners 
to evaluate the impact of guidelines and/or pro- 
tocols used in the ICU for drug administration 
and management of common disease states. 
The pharmacist uses pharmacoeconomic analyses 
to prospectively evaluate existing or new phar- 
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9. 

10. 

11. 

12. 

macy services and the place of new drugs in cri- 
tical care pharmacotherapy. 
The pharmacist is proactive in designing, prior- 
itizing, and promoting new pharmacy programs 
and services. 
The pharmacist secures funds for conducting 
research. 
The pharmacist reports results of clinical re- 
search and pharmacoeconomic analyses to the 
pharmacy and medical community at regional 
and national meetings. 
The pharmacist publishes in peer-reviewed phar- 
macy and medical literature as a result of any of 
the following activities: 
a. Clinical research or other original research 

that qualitatively and quantitatively evalu- 
ates drug therapy and the provision of phar- 
macy services. 

b. Investigator-initiated grants and contracts. 
c. Pharmacoeconomic and outcomes research. 

VICE 

1. 

2. 

3. 

4. 

5 .  

6. 

7 

Drug use systems can do the following: 
a. Create and maintain patient drug profiles. 
b. Interface with patient laboratory data. 
c. Alert users to drug allergies. 
d. Alert users to maximum dosage limits. 
e. Alert users to drug-drug and drug-foodlnu- 

trient interactions. 
If manual drug administration records are the 
only available drug administration document, 
quality assurance”’ systems are in place to verify 
the accuracy of this process. 
A “ready to administer” (unit-dose) drug dis- 
tribution system is available in the ICU with no 
more than a 24-hour supply for each patient. 
Large- and small-volume parenteral products are 
prepared in the pharmacy and delivered at re- 
gularly scheduled times to the patient care area 
7 dayslweek. 
Pharmacy space and facilities in the ICU are as- 
sessed routinely to determine whether efficiency 
can be improved, where applicable. 
Procurement, storage, inventory, and distribution 
of investigational drugs, where applicable, are 
under the supervision of a pharmacist. 
The pharmacy department is represented on the 
Institutional Review Board andlor Scientific Re- 
view Board, as applicable. 

1. The hospital information management system is 
computerized, can comply with the requirements 
listed for drug use processes (see Fundamental 
Services, Item l), and can do the following: 
a. Alert users to disease state-drug interactions. 
b. Provide intravenous admixture information 

(e.g., compatibility, stability, preparation). 
c. Provide online drug and poison information. 
d. Document clinical pharmacy patient care in- 

terventions. 
2. Computerized drug administration records are 

generated. Manual records are used only in 
emergencies. 
An ICU satellite pharmacy with unit-dose drug 
distribution and intravenous admixture capabilities 
is open a minimum of 40 hourslweek. 

3. 

1. The computerized hospital information manage- 
ment system serving the ICU has the following 
additional capabilities: 
a. Direct physician drug order entry at patient 

bedside. 
b. Interface with bedside clinical information 

system. 
An ICU satellite pharmacy with unit-dose drug dis- 
tribution and intravenous admixture capabilities is 
open 24 hourslday, 7 dayslweek. 

3. Pharmacotherapeutic, pharmacokinetic, and nu- 
trition consultation are available 24 hourslday, 
7 dayslweek. 

2.  

The task force acknowledges the following individuals for 
their review of this manuscript: Bradley A. Boucher, 
Pharm.D., FCCP, FCCM, BCPS, University of Tennes- 
see, Memphis, TN; Joseph F. Dasta, M.S., FCCP, FCCM, 
Ohio State University, Columbus, OH; and Barbara J. 
Zarowitz, Pharm.D., FCCP, FCCM, BCPS, Henry Ford 
Health System, Bingham Farms, MI. 

This position paper was developed by a task force of 
the Clinical Pharmacy and Pharmacology Section of the 
Society of Critical Care Medicine and the Critical Care 
Practice and Research Network of the American College 
of Clinical Pharmacy. It was approved by the Council of 
the Society of Critical Care Medicine on February 10, 
2000, and the Board of Regents of the American College 
of Clinical Pharmacy on October 5 ,  1999. 



Critical Care Pharmacy Services (ACCP) 

Task force members were Maria I. Rudis, Pharm.D., 
University of Southern California, LOS Angeles, CA 
(Chair); Henry Cohen, Pharm.D., Long Island University, 
New York, NY; Bradley E. Cooper, Pharm.D., Hamot 
Medical Center, Erie, PA; Luis S. Gonzalez, 111, 
Pharm.D., Conemaugh Medical Center, Erie, PA; Erkan 
Hassan, Pharm.D., FCCM, University of Maryland, 
Baltimore, MD; Christian Klem, Pharm.D., Tampa 
General Healthcare, Tampa, EL; Vanessa L. Kluth-Land, 
Pharm.D., SmithKline Beecham Pharmaceuticals, HQW 
ton, TX; Katherine M. Kramer, Pharm.D., University of 
New Mexico, Las Cruces, NM; Angela M. Swerlein, 
Pharm.D., GrantRiverside Methodist Hospitals, Colum- 
bus, OH; Julie Ann Whippel, Pharm.D., Waukesha 
Memorial Hospital, Waukesha WI. At the time of manu- 
script preparation, Dr. Kluth-Land was at Hermann HQS- 
pital, Houston, TX. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

American College of Critical Care Medicine and the 
Society of Critical Care Medicine. Critical care services 
and personnel: Recommendations based on a system of 
categorization into two levels of care. Crit. Care Med. 

Dasta, J.F.; Jacobi, J. The critical care pharmacist: What 
you get is more than what you see. Crit. Care Med. 1994, 

Dasta, J.F.; Jacobi, J.; Armstrong, D.K. Role of the 
Pharmacist in Caring for the Critically I11 Patient. In The 
Pharmacologic Approach to the Critically Ill Patient, 3rd 
Ed.; Chernow, B., Ed.; Williams & Wilkins: Baltimore, 

American Society of Hospital Pharmacists. Supplemental 
standard and learning objectives for residency training in 
critical care pharmacy practice. Am. J. Hosp. Pharm. 1990, 

Society of Critical Care Medicine. Directory of Critical 
Care Residencies and Fellowships. In Clinical Pharmacy 
and Pharmacology Section; Society of Critical Care 
Medicine: Anaheim, California, 2000. 
American College of Clinical Pharmacy. Directov of 
Residencies and Fellowships; American College of Clin- 
ical Pharmacy: Kansas City, Missouri, 2000. 
American College of Clinical Pharmacy Practice Affairs 
Committee. Practice guidelines for pharmacotherapy spe- 
cialists. Pharmacotherapy 200 
Hatoum, H.T.; Hutchinson, R.A.; Witte, K.W., et al. 
Evaluation of the contribution of clinical pharmacists: 
Inpatient care and cost reduction. Drug Intell. Clin. Pharm. 

1999. 27, 422-426. 

22, 906-909. 

1994; 156-166. 

47, 609-612. 

1988, 22, 252-259. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25 I 

245 

Bond, C.A.; Raehl, C.L.; Pittele, M.E., et al. Health care 
professional staffing, hospital characteristics, and hospital 
mortality rates. Pharmacotherapy 1999, 19, 130- 138. 
Chuang, L.C.; Suttan, J.D.; Henderson, J.P. Impact of the 
clinical pharmacist on cost saving and cost avoidance in 
drug therapy in an intensive care unit. Hosp. Pharm. 1994, 

Bond, C.A.; Raehl, C.L.; Franke, T. Clinical pharmacy 
services and hospital mortality rates. Pharmacotherapy 

Bjornson, D.C.; Hiner, W.O.; Potyk, R.P., et al. Effect of 
pharmacists on health care outcomes in hospitalized pa- 
tients. Am. J. Hosp. Pharm. 1993. 50, 1875-1884. 
Boyko, W.L.; Yurkowski, P.J.; Ivey, M.F., et al. Phar- 
macist influence on economic and morbidity outcomes in a 
tertiary care teaching hospital. Am. J. Health-Syst. Pharm. 

Kelly, W.N.; Meyer, J.D.; Flatley, C.J. Cost analysis of a 
satellite pharmacy. Am. J. Hosp. Pharm. 1986. 43, 1927- 
1930. 
Smythe, M.A.; Shah, P.P.: Spiteri, T.L.. et al. Pharmaceut- 
ical care in medical progressive care patients. Ann. Phar- 
macother. 1998, 32, 294-299. 
Leape, L.L.; Cullen, D.J.; Clapp, M.D., et al. Pharmacist 
participation on physician rounds and adverse drug events 
in the intensive care unit. JAMA 1999. 282, 267-270. 
Schumock, G.T.; Meek, P.D.; Ploetz, P.A., et al. Economic 
evaluations of clinical pharmacy services-1988- 1995. 
Pharmacotherapy 1996, 16, 1188- 1208. 
Matuszewski, K.A.; Vlasses, P.H. Survey results from 
academic health center intensive care units: Considerations 
for departments of pharmacy. Clin. Ther. 1995, 17. 517- 
525. 
Montazeri, M.; Cook, D.J. Impact of a clinical pharmacist 
in a multidisciplinary intensive care unit. Crit. Care Med. 

Miyagawa, C.I.; Rivera, J.O. Effect of pharmacist inter- 
ventions on drug therapy costs in a surgical intensive care 
unit. Am. J. Hosp. Pharm. 1986, 43, 3008-3113. 
Dalkey, N.C. The Delphi Method: An Experimental Study 
of Group Opinion; Rand Corporation: Santa Monica, 
California, 1969. 
Joint Commission on the Accreditation of Healthcare 
Organizations. Standards for Hospitals; JCAHO: Chicago, 
Illinois, 1998. 
American Pharmaceutical Association. Pharmacy Practice 
Activity Classification; APhA: Washington, DC, 1998. 
Anonymous. Over-reliance on pharmacy computer sys- 
tems may place patients at great risk. ISMP Med. Saf. 
Alert. 1999, 4. 1, Available from: http:/,’www.ismp.org/ 
MSArticles/Computer. html. 
American College of Clinical Pharmacy. Collaborative 
drug therapy management by pharmacists. Pharmacothe- 
rapy 1997, 17, 1050-1061. 

29, 215-221. 

1999, 19, 556-564. 

1997, 54, 1591-1595. 

1994, 22, 1044-1048. 



PHARMACY PRACTICE ISSUES 

avi 
Universily of Iowa, Iowa City, Iowa, U.S.A 

The cytochrome P450 (CUP) is a major hemo (iron- 
containing) protein family that catalyzes drug and 
xenobiotic metabolism. It is present in the microsomes 
(tiny ineinbrane vesicles of endoplasmic reticulum) of 
many different cells in the body, but it is at highest 
concentration in liver."' There are two types of mi- 
crosomal en7ymes in the body: those catalyzing mainly 
oxidations (termed the phase I enzymes) and those ca- 
talyzing conjugations (termed the phase I1 enzymes).r21 
The CYP is the most important enzyme system catalyzing 
phase 1 metabolism reactions such as oxidation, reduction, 
and hydrolysis. It generally serves as a detoxification 
mechanism for lipophilic drugs and xcnobiotics by con- 
verting them to more water-soluble compounds."] How- 
ever, this enzyme system occasionally transforms non- 
toxic chemicals or drugs into toxic reactive intermediates, 
or procarcinogcns into carcinogens. In addition, it con- 
verts hormones and steroids into more active forms. 

In the late 1950s, it was discovered that when rat liver 
microsomes were treated in a certain condition, a strong 
absorption band occurred at approximately 450 nm 
wavelength in the spectrophotomcter, which was very 
unusual for the pigments.'" The red pigment responsible 
for this phenomenon was called P (for pigment) 450. It 
was later named "cytochrome P450" because it was 
believed to be similar to mitochondria1 cy to~hromes . '~~  

At first, it was believed that the P450 was a single 
protein, but soon it became apparent that it was not a 
single protein but comprised a number of direrent 
proteins. Each human CYP protein identified appears 
to be the expression of an unique gene. There are more 
than 1000 unique genes for CUP identified among prokar- 
yotes and eukaryotes to date.'" There are significantly 

common amino acid sequences among all CYPs in a 
few regions or the proteins, suggesting a common an- 
cestry. For this reason, the CYP is referred to as a super- 
gene famiiy.L6.7i 

Accordingly, a recommended nomenclature system has 
been devised based on the evolutionary relations of thcsc 
enzymes.17' According to this system, the deduced amino 
acid sequences from the genes arc compared and divided 
into lamilies, which comprise those CYPs that share at 
least 40% identity and designated by Arabic number after 
CYP (i.c., CYPI, 2, 3, etc.). These families are divided 
further into subramilies, which comprise those rorms that 
are at least 55% rclatcd by their deduced amino acid 
sequences, and are designated by a capital letter after the 
Arabic number (i.e., CYPlA,  CYP2D, etc.). Each 
individual enzyme is designated by Arabic number after 
subfamily ( k . ,  CUP1 A2, CYP3A4). 

There are numerous CYPs identified in humans, animals, 
and plants, but currently three P450 gene families, in- 
cluding CYP1, CYP2, and CYP3, arc responsible for most 
of human drug metabolism.'x1 These three CYP gene 
families, their subfamilies, and their major substrates arc 
illustrated in Table 1 .  In drug metabolism, CYPlA2, 
CYP2C9, CUP2C19, CYP2D6, and CYP3A4 are import- 
ant. Especially, approximately 75% of all therapeutic 
agents are metabolixd by CYP2D6 and CYP3A4 

It is well known that each patient may respond variably 
even when each patient receives the same dose of the 
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Table 1 Major CYP enzymes, their substrates, inducers, inhibitors, and phenotype markers 

Representative 
Enzyme substrates Known inducer Inhibitor Polymorphism Noninvasive test marker 

CYPlA2 Caffeine Tobacco Fluvoxamine (Yes)" Caffeine 
Theophy lline Charcoal- 

broiled meat 
CYP2C9 Warfarin Barbiturates Sulfaphenazole (Yes)" Tobutamide 

CYP2C 19 Mephenytoin Barbiturates Yes (S)-Mephenytoin 

CYP2D6 Metopronolol Barbiturates Quinidine Yes Dextromethorphan 

Tobutamide Rifampin 

Omeprazole Rifampin 

Imipramine Rifampin in 

Encainide Debrosoquine 

Acetaminophen Isoniazid 

Verapamil Rifampin Verapamil 
Nifedipine Barbiturates Ketoconazole Midazolam 
blockers 

Grapefruit juice 

EMS only 

CYP2E1 Ethanol Ethanol Disulfiram (Yes)" Chlorzoxazone 

CYP3A314 Cyclosporine Phen ytoin Erythromycin (Yes)" Erythromc yin 

CYP3A5 C yclosporine Barbiturates Ketoconazole Yes Erythromycin 
Rifampin Erythromycin 

"There are no conclusive evidences between genotype and phenotype, although some phenotype or genotype differences are detected in the population. 

same medication. Many factors involve this inter- and 
intrapatient variability of drug response. The recom- 
mended dose of each therapeutic agent is determined 
based on clinical study results from a small number of 
patients who meet a narrowly defined criteria. However, 
the optimal daily dose in clinical practice can vary widely 
among patients because of factors such as age, size of the 
patient, gender, ethnicity, concurrent drug therapy, food 
intake, and the patient's own disease conditions (i.e., renal 
function o r  liver function)."'] It should be noticed that 
each individual patient has his or her own optimal dose of 
drug therapy in a specific clinical condition. Because the 
CYP is an important enzyme system for various drug 
classes, large differences in the activities of the CYP 
among individuals explain some of this wide variability in 
the dosing requirements of various drugs."'] 

Most drugs are metabolized by multiple metabolic 
pathways, which is necessary because this may protect the 
body from the toxic effects of drugs in case one metabolic 
pathway is shut down. However, in certain cases, single 
enzyme activity largely determines drug response. For 
example, the therapeutic effect of the drug may be 
correlated with the blood levels of the parent drug, and 
this may depend largely on the rate of metabolism of 
the drug catalyzed by a single CYP. Although it is not 
always true, there are now at least several important 
examples in which the relation between drug dose, blood 

levels, and therapeutic response in an individual patient is 
largely determined by the catalytic activity of single 
enzyme, CYP2D6. For example, patients with the poor 
metabolizer phenotype for CYP2D6 demonstrate sig- 
nificantly high area under the plasma concentration time 
curve for metoprolol, compared with extensive meta- 
bolizers of CYP2D6.[12] As a result, poor metabolizers 
generally attain therapeutic effects from these drugs at 
significantly reduced daily doses. If the same dose as a 
rapid metabolizer is given, the patients will develop se- 
vere toxicity. 

The activity of CYP3A varies at least 10-fold among 
patients, and the activity level in a given patient appears 
to be related to the dosing requirements of a certain 
substrate metabolized by CYP3A.['32'41 It has been shown 
that the liver activity of CYP3A largely predicts blood 
levels of cyclosporine in patients receiving the drug for 
treatment of psoriasis;['31 that is, patients with higher 
CYP3A activity have lower blood levels of cyclosporine 
at any given daily dose of the d r ~ g . " ~ . ' ~ ]  

There are significant differences in CYP enzyme 
activities in the general population. which are mainly 
determined by genetics, although some environmental 
factors such as enzyme inducers or inhibitors are 
involved. One of the best known CYP enzyme inducer 
is cigarette smoking, which generally induces CYPlA2 
and other CYP  enzyme^.['^,^^] In a certain population, 
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there is genetically a lack of CYP genes (i.e., CYP2C19, 
CYP2D6), and these populations may develop significant 
toxicity if the standard dose of a drug with a narrow 
therapeutic index is given. 

YP 

The CYP is present not only in the liver, but also in the 
intestine. It appears that the CYP is located mainly at the 
apex of the mature enterocytes, lying in a band just below 
the microvillous border.['s1 In humans, the major 
enterocyte CYP appears to be the CYP3A4, which 
accounts for more than 70% of CYP activity in the 
intestine. Interestingly, CYP3A4 is located along with P- 
glycoprotein, a cell membrane efflux pump."'] This may 
indicate that CYP3A4 along with P-glycoprotein are 
intended to prevent the environmental toxins, or xeno- 
biotics such as drugs, from entering the body. The 
intestinal metabolism of many lipophilic drugs metabo- 
lized by CYP3A4 is estimated to be as much as one-half 
of the administered dose.[201 Previously, many CYP 
inhibitors were thought to act only on liver CYP enzymes, 
but it was found that they affect on both liver and 
intestinal CYP.['93201 For example, ketoconazole, which is 
a potent inhibitor of CYP3A4, increases area under the 
curve of cyclosporine not only by inhibiting hepatic 
CYP3A4, resulting in reducing metabolism of cyclospor- 
ine, but also inhibiting intestinal CYP3A4, subsequently 
increasing bioavailability of cyclosporine.[211 Some food 
components such as grapefruit juice inhibit CYP3A in the 
intestine and, when oral felodipine is given with 
grapefruit juice, its AUC and Cmax are increased by 
250% and 150%,[221 respectively. However, when intra- 
venous felodipine is given with grapefruit juice, there is 
no significant difference.[221 

Drug interactions constitute a major problem in chronic 
multiple drug therapy.[231 Although interactions affecting 
the pharmacodynamics of a drug can be reasonably pre- 
dicted (i.e., additive effect or synergistic effect), those 
affecting its pharmacokinetics are difficult to predict. 
These might result from various contributions involving 
absorption, transportation, distribution, metabolism, and 
excretion.[231 Among these, metabolism in liver as well as 
intestine appears to represent the major source of drug- 
drug interactions. Because CYP enzymes are known to be 

induced or inhibited by, and involved in the oxidation of, 
a number of currently used drugs, they are likely to be 
responsible for numerous drug interactions in humans.12] 
Because CYP3A4 metabolizes more than 50% of all 
therapeutic agents, its inhibitors and inducers have 
significant impact. Clinically important CYP3A4 inhibi- 
tors include ketoconazole, itraconazole, erythromycin, 
clarithromycin, nefazodone, ritonavir, and grapefruit 

Torsades de pointes, a life-threatening ventricular 
arrhythmia associated with QT prolongation, can occur 
when these inhibitors are coadministered with terfena- 
dine, astemizole, or cisapride because they inhibit these 
agents from converting the parent compound into 
nontoxic, pharmacologically active  metabolite^.[^^-^^] 
As a result, the proarrhythmic parent compound ac- 
cumulates in the body, which causes toxic effects. 
Because of this serious drug interactions, these drugs 
have to be withdrawn from the market. Cyclosporine, an 
important immunosuppressant, has clinically been 
shown to be involved in multiple drug interactions.[231 
Because cyclosporine is extensively metabolized in 
human liver and enterocytes by CYP3A4, any inducer 
of CYP3A4 (e.g., ripampin) should cause a decrease in 
cyclosporine levels, whereas any substrate or inhibitor 
(e.g., ketoconazole) of this CYP should elicit the 
opposite effect. Indeed, this has been clearly demon- 
strated clinically[2s1 as well as in an experimental 
model. [291 

Some drugs with multiple metabolic pathways are 
affected by many different inhibitors. For example, co- 
deine is metabolized by CYP2D6 and CYP3A4, which act 
on different sites of action.[301 The 0-demethylation of 
codeine is catalyzed by CYP2D6 and N-demethylation is 
catalyzed by CYP3A4.[311 The substrates of CYP2D6, 
such as thioridazine, amitriptyline, and metoprolol inhibit 
the 0-demethylation of codeine preferentially,[301 whereas 
substrates of CYP3A4, such as ketoconazole, are strong 
inhibitors of the N-demethylation of codeine.[311 

Not all predicted drug interactions are expected to 
be clinically significant. For example, nifedipine and 
cyclosporine are both CYP3A4 substrates, but there is 
no clinically important drug interaction noticed.[231 To 
predict the drug interaction, several parameters are 
expected to be important. These include notably:[321 
1) relative affinity of CYP enzyme on both drugs (km); 
2) dose and local concentration of each drug either in 
enterocytes or hepatocytes; 3) duration of concurrent 
therapy; and 4) CYP enzyme in the liver or intestine 
of the patient. The level of CYP3A is highly variable 
in each individual. It is possible that, in one patient 
with a low CYP3A level, all the cytochrome would 

jUiCe.[23241 



Cytochrome P450 249 

be saturated by the coadministered drugs, but not in 
another with higher CYP3A level: the consequence is 
that the interaction should occur in the former but not 
the latter. 

It would be great to measure the activity of individual 
CYP enzymes and predict drug response or drug in- 
teraction in individual patients because of the CYP 
enzymes involved in the metabolism of various the- 
rapeutic agents.[331 A reliable in vivo probe for pheno- 
typing CYP3A4 would make it possible to identify 
individuals at greatest risk of toxicity due to high blood 
levels and inefficacy due to subtherapeutic blood levels, 
and to detect potentially dangerous drug-drug interac- 
t i o n ~ . [ ~ ~ ]  

CYP3A is the predominant drug-metabolizing enzyme 
in humans. Thus, there have been considerable efforts 
to develop a simple, safe, and reliable phenotyping 
procedure for CYP3A activity; however, these efforts 
are largely suboptimal.[331 Among candidate probes, two 
procedures have shown clinical utility, intravenous mi- 
dazolam clearance[351 and the erythromycin breath test 
(ERBT).[363371 There is strong evidence that the clearance 
of midazolam provides an estimate of liver CYP3A ac- 
t i ~ i t y . [ ~ * ]  However, it has a potent sedative effect, and the 
multiple blood sampling required for pharmacokinetic 
evaluation makes it inappropriate for widespread use in 
an outpatient setting. 

and has 
a significant correlation with the pharmacokinetics of the 
CYP3A substrate, cy~lospor ine . [ '~~  The ERBT correlates 
with trough blood concentration of cyclosporine in 
patients with ps~r ias i s"~]  and with the oral clearance of 
cyclosporine in transplant  recipient^."^^ However, as a 
probe for CYP3A activity, the ERBT has significant 
limitations. Not only does it require intravenous access, 
which may exclude the fraction of gastrointestinal 
metabolism by CYP3A, but it also requires the adminis- 
tration of a radioactive substance, a potential safety 
concern.[331 In addition. ERBT fails to show a significant 
correlation with other known CYP3A4 substrates, such as 
a l f e n t a ~ ~ i l ' ~ ~ ]  or dapsone Other markers 
such as dapsone, or the 6p-hydroxy cortisol urine test, 
have been tried with variable results.[4o1 Dextromethor- 
phan shows some promise as a probe simultaneously 
measuring both CYP2D6 and CYP3A4 acitivity, but its 
urine metabolic ratios failed to predict CYP3A4 

The ERBT has been most widely 

activity.[411 In the near future, genotyping information 
regarding individual CYP will be readily available, 
which may better explain individual variability of drug 
pharmacokinetics and pharmacodynamics. 
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