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Abstract

This paper describes key events in pharmaceutical education, training, practice and research that 

have occurred over the past 55 years. Some of these events included the development of the doctor 

of pharmacy degree, residency training and co-location of clinical pharmacists in patient care 

areas. These changes not only necessitated more specialized training but then led to board 

certification to ensure quality patient care. Specific examples of the research that has supported the 

involvement of clinical pharmacists in direct patient care will be discussed.
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1.0 INTRODUCTION

The role of pharmacists in direct patient care is increasing especially as the population ages. 

The role of clinical pharmacists underwent important changes from the 1960s through 1990s 

as their participation in direct patient care increased. Understanding the development of 

clinical pharmacy helps to establish new models of team-based care, particularly for older 

populations suffering from many co-morbidities and who receive numerous medications.

This article discusses the history of clinical pharmacy in the United States (U.S) and 

estimates future trends in hospital and ambulatory care. The role clinical research has played 

in the development of clinical pharmacy services, direct patient care and rational 

pharmacotherapy will be highlighted in this paper.

The objectives of this article are to:

• Discuss the key education and training experiences that helped set the stage for new 

clinical pharmacy services.
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• Describe the pivotal developments in clinical pharmacy that have shaped the 

current practice environment in the U.S.

• Discuss the concept of direct patient care and the education and training 

requirements to provide clinical pharmacy services to complex patients.

The literature on the history and development of clinical pharmacy is extensive so I will 

focus on a few key developments that have helped shape clinical pharmacy in the U.S. 

Clinical pharmacy started in the U.S. and it has evolved differently in other countries.

I have been lecturing to our students at the University of Iowa on the history of clinical 

pharmacy since 2007. In addition to the literature, I have found two books particularly useful 

sources for this topic. The first is The Practice of Pharmacy: Institutional and ambulatory 
pharmaceutical services by McLeod and Miller (1981)1 and the second is Clinical Pharmacy 
in the United States: Transformation of a Profession by Elenbaas and Worthen (2009).2 Both 

books are excellent references for those interested in tracing the history of clinical pharmacy 

in the U.S.

2.0 Education

The issue of the proper degree in pharmacy had been debated in the U.S. since at least the 

1930s. There were two early developments that shaped clinical pharmacy including the 

formation of doctor of pharmacy degree (Pharm.D.) programs and residencies in clinical 

pharmacy (see below). While there were earlier attempts to provide the Pharm.D. degree, it 

was first formally recommended in 1950. However, only the University of Southern 

California implemented the Pharm.D. in 1950 and then the University of California San 

Francisco followed in 1955.2 A few other colleges of pharmacy adopted the degree in the 

late 1960s.

In the early 1970s, federal funding assisted with greatly expanding clinical pharmacy faculty 

in Colleges of Pharmacy. Pharmacy education debated where clinical pharmacy fit within 

pharmacy training. The American Association of Colleges of Pharmacy (AACP) 

spearheaded an effort to examine this issue. Dr. John Millis was asked to chair a commission 

to study pharmacy and the “Millis Commission” released their report in 1975 when I was in 

my second year of pharmacy school. Their landmark report on the Pharmacists of the Future 
had numerous recommendations including that pharmacy, in essence, is a clinical profession. 

The report indicated that pharmacists should be trained to provide direct patient care to 

improve public health. This report and other efforts continued to spur the expansion of 

clinical pharmacy within colleges of pharmacy often in collaboration with hospitals and 

ambulatory clinics into the next decade.

There debate about whether the Pharm.D. degree should be the sole professional degree was 

contentious in our country for many years. Finally, in 1992 the AACP House of Delegates 

voted to approve the Pharm.D. degree as the only professional degree in pharmacy, doing 

away with the Bachelor of Science in Pharmacy.3 The American Council on Pharmaceutical 

Education (ACPE) is the body that sets educational standards and accredits colleges of 

pharmacy. In 1997, ACPE decreed that they would no longer accredit Bachelor of Science 
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programs effective in 2000 and all colleges of pharmacy had to convert to the Pharm.D. as 

the sole professional degree.

ACPE has revised the standards for colleges and schools of pharmacy several times since 

2000. ACPE Standards 2016 go into effect July 1, 2016.4 The new standards are designed to 

ensure that graduating pharmacy (Pharm.D.) students are ready to practice in teams and 

prepared to directly contribute to patient-centered care, work in inter-professional teams, use 

evidence-based practice, apply quality improvement and utilize informatics. The desire to 

meet these standards are an effort to ensure our students can meet the practice demands 

described below.

3.0 Advances in Residency Training and Practice

The educational developments discussed above were occurring in parallel to advances in 

postgraduate residency training and clinical pharmacy practice. There were many key 

developments in the 1960’s, but I will cover just a few.5 The first hospital pharmacy 

residency was established in 1962 and residency standards were published by the American 

Society of Hospital Pharmacists (ASHP) in 1963. These residencies were not clinical 

residencies but, instead, focused on developing leadership skills in pharmacy administration 

and traditional pharmacy operations. The development of these important services cannot be 

examined alone. Rather, the political context in which pharmacy was operating is also 

important. During this same period the number of medications on the market expanded 

rapidly. Medicare and Medicaid legislation was enacted to cover healthcare for the elderly 

and the poor, respectively, which greatly increased the access of healthcare for large 

numbers of patients. Additionally, the large number of veterans from World War II were now 

in their 40’s to 50’s and began receiving more extensive care in veteran’s hospitals and 

clinics. These changes in healthcare provided opportunities for pharmacists to assist with the 

care of these larger patient populations.

Hospital pharmacy leaders like Paul Parker at the University of Kentucky and pioneers at 

other academic centers were promoting the decentralization of pharmacists. Pharmacist 

rounding with inpatient hospital services has been traced to the University of Kentucky in 

1957. Drug therapy was becoming much more complex. Hospitals began to develop specific 

drug information centers to assist physicians and other providers with evaluating the medical 

literature.6 The first drug information center run by pharmacists was established by Paul 

Parker and Dr. David Burkholder at the University of Kentucky in 1962.2 These centers 

began to expand at other large U.S. hospitals. It became apparent that the volume of 

literature was a challenge to rapid retrieval to answer questions. The Iowa Drug Information 

Service was developed by William Tester at the University of Iowa in 1965. This service 

took original articles and placed them on microfiche and quickly became one of the major 

sources of drug information for pharmacists. This service allowed drug information 

pharmacists and other clinical pharmacists to search the literature much more rapidly 

compared to other strategies. Such services further helped to solidify pharmacists as the 

members of the healthcare team who provided drug information. However, the Iowa Drug 

Information Service closed in December 2014 and the Drug Information Center at the 

University of Kentucky closed earlier. Drug information centers in other institutions have 

Carter Page 3

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



also closed. These changes are not because drug information is not important. Drug 

information used to be provided from a defined room with many files of articles where 

physicians made telephone calls and waited for responses to their questions. However, 

providers now obtain their drug information free on their smartphone or desktop. We now 

have clinical pharmacy specialists in the medical office or hospital who are the drug 

information experts but they now have important answers at their fingertips without the need 

for a physical drug information center.

Another important development that placed clinical pharmacists near patients and physicians 

in hospitals was unit dose services designed to improve patient safety. The first program was 

developed and tested at the University of Iowa, again by William Tester and Jerry Black in 

1964.7 These services expanded to other hospitals and allowed pharmacists to become 

decentralized on the patient floors very near the physicians and nurses. This proximity also 

increased opportunities for pharmacists to round with the medical services. The landmark 9th 

Floor Pharmaceutical Service project occurred at Moffitt Hospital at the University of 

California, San Francisco (UCSF) in 1966.8 Many future clinical pharmacy faculty were 

trained at UCSF and went on to help establish new clinical pharmacy educational programs 

at other Colleges of Pharmacy in the U.S.

It is important to note, however, that these “experiments” were really only occurring at a few 

large academic centers in the 1960s. These services expanded to other academic centers and 

veterans hospitals in the 1970s but would still be rare or nonexistent in small or medium-

sized hospitals until much later.

There were numerous developments in ambulatory care in hospital outpatient clinics and 

other centers and I will discuss some examples.9–12 In addition to papers describing these 

services, research studies subsequently found that prescribing and patient care could be 

improved when clinical pharmacists assisted with patient management.13–15 To my 

knowledge, the first paper to describe improved outcomes with clinical pharmacy services 

for any chronic condition was published in the cardiology journal Circulation in 1973.14 Dr. 

James McKenney studied clinical pharmacy services provided from a community pharmacy 

for patients with hypertension. The pharmacist worked with two physicians from a distant 

community health center and went to their office to review medical records and make 

recommendations. Patients in the pharmacist-managed group had significantly better blood 

pressure (BP) control than a control group.

Another unique ambulatory care service was when the University of Iowa College of 

Pharmacy placed a clinical pharmacist in the office of a family physician at the Pioneer 

Medical Center in the small town of Mechanicsville.16,17 This office had one physician, one 

nurse and the clinical pharmacist. The physician did not write prescriptions. Rather, the 

clinical pharmacist discussed the patient with the physician and then used the medical record 

to fill the prescription. The clinical pharmacist frequently selected the drug or dose and the 

documentation was in the record rather than a separate prescription copy. These models were 

expanded by Dr. Dennis Helling at the University of Iowa in the 1970’s to become the 

largest network of clinical pharmacists in family medicine.10,11,18–20 I was extremely 

fortunate to have been able to train in two of these offices when I was a pharmacy student in 
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the bachelor of pharmacy program. Helling and colleagues found that patients who had one 

encounter with a clinical pharmacist in a family physician’s office had much greater 

satisfaction with their overall care.18 We later found that family practice offices with clinical 

pharmacists had significantly more appropriate prescribing than offices that did not have 

clinical pharmacists.13

One of the first anticoagulation clinics run by clinical pharmacists was described by Dr. 

Thomas Reinders at the Medical College of Virginia (MCV) in 1979.21 These clinical 

pharmacists had complete responsibility for adjusting warfarin doses and ordering laboratory 

values which was a fairly radical practice for that time period. Additionally, Dr. McKenney 

became a faculty member at MCV and established the pharmacy services clinic where 

physicians referred patients to the clinical pharmacist for disease management.22 I was again 

very fortunate as a Pharm.D. student to have the opportunity to train in both of these clinics. 

Over the next 20 years both anticoagulation services and pharmacist –run ambulatory clinics 

became standard in many U.S. hospitals.10,11 Investigators found such services reduced 

bleeding and recurrent thromboembolic events and they were cost effective.23

The year 1979 was a pivotal year in international clinical pharmacy. That year, both the 

American College of Clinical Pharmacy (ACCP) and the European Society of Clinical 

Pharmacy (ESCP) were formed. These organizations were created by pioneering clinical 

pharmacists who were disappointed with the pace of clinical pharmacy development and 

support at the national level. These early leaders desired societies that specifically 

represented and promoted clinical pharmacy. We can now say their “experiment” was a huge 

success as was evidenced also in this 42nd ESCP Symposium in Prague in 2013 and the 

scope of influence of ACCP and ESCP.

The early 1980s heralded additional major events. ASHP rolled out new residency 

accreditation standards in 1980.2 These standards were divided into accreditation for clinical 

pharmacy practice and specialty pharmacy practice which began the first formal 

accreditation of unique practice areas in pharmacy. These specialty areas included internal 

medicine, critical care, infectious diseases, primary care and many others.

In February 1985, ASHP convened an invitational conference in Hilton Head South 

Carolina. The attendees provided a broad representation in pharmacy and they articulated 

that pharmacy was a clinical profession.24 This and other important pharmacy leadership 

conferences energized the profession of pharmacy to further spark the growth of clinical 

pharmacy in the U.S.

During the 1980s, literally hundreds of papers and studies appeared in the literature that 

documented the value of clinical pharmacy services in hospitals and ambulatory 

settings.2,10,11 Many clinical pharmacists were beginning to focus their practices and 

specialize in unique areas such as cardiology, emergency medicine, oncology, infectious 

diseases, critical care, primary care and many others.25–28 These developments necessitated 

specialty training and many papers were describing the new areas of specialty forming in 

pharmacy.

Carter Page 5

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Some criticized clinical pharmacy as a service that was provided much of the time directly 

to physicians with less focus on patients. These criticisms led to important concepts when, in 

1988, Dr. Douglas Hepler further crystallized the concept of Pharmaceutical Care previously 

coined by Dr. Donald Brodie.2,29 Hepler and Dr. Linda Strand further expanded this concept 

by describing a covenantal relationship between the pharmacist and the patient in which the 

pharmacist’s primary responsibility was to identify, prevent and resolve drug-related 

problems.30 This concept articulated the responsibility of the pharmacist to work directly 

with the patient to optimize drug therapy. Pharmaceutical care was eventually adopted 

around the world.

Community pharmacy residency programs were slow to develop in the U.S. but they 

expanded in the early 1990s. ASHP and the American Pharmacists Association partnered to 

conduct accreditation of community pharmacy residencies in 1999. The University of Iowa 

was the first program to receive accreditation that offered community pharmacy residencies 

at multiple unique pharmacies. Community pharmacy residencies are now well established 

in the U.S. and are training leaders who are developing unique patient care services in 

community pharmacies.

4.0 Role of research in development of clinical pharmacy services

Clinical pharmacy research can be traced back to studies from the early 1970s including 

studies on aspirin conducted by Gerhard Levy.31,32 Many of these early studies involved 

pharmacokinetic studies or dosing nomograms.33,34 Such studies are understandable as the 

discipline of clinical pharmacy in those days often involved pharmacokinetic consult 

services.

As clinical pharmacy became more established, research expanded into many specialty areas 

of pharmacy.1 However, it was not until the 1980s when research that evaluated whether 

clinical pharmacy services improved health outcomes began to increase substantially.11

An area that has become much more common in the U.S. is collaborative practice or team-

based care in which pharmacists work with physicians to help manage chronic 

conditions.35–41 Our research projects were based on direct patient care involving clinical 

pharmacists in practical research. They further helped to shape development of clinical 

pharmacy services.

In order to clarify how clinical pharmacy research may contribute to development and 

implementation of clinical pharmacy services, I will briefly describe selected examples of 

our research projects based on collaborative practice of clinical pharmacists who were 

embedded within the office of physicians.

We recently conducted two trials of physician-pharmacist collaboration to improve BP 

control funded by the U.S. National Institutes of Health.36,42 Our goal was to conduct 

cluster, randomized trials that used intention-to-treat analyses and also were controlled for 

many critical covariates that can influence BP.43,44 We found that the intervention 

significantly improved BP control and resulted in approximately an 8 mm Hg better mean 

systolic BP compared to usual care. We also found that 24-hour BP control was much better 
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in the intervention groups compared to the control groups.45,46 It appears the major reason 

for the better BP in the intervention group was because of more aggressive titration of BP 

medications.47

These studies led us to ask the question whether this clinical pharmacist intervention model 

could be scaled up in a large number of medical offices with very diverse operations and 

minority populations. There is little evidence concerning whether a pharmacist intervention 

was also effective for African Americans48 or Hispanics. For this reason we designed the 

Collaboration Among Pharmacists and physicians To Improve Outcomes Now (CAPTION) 

trial to determine if the physician/pharmacist collaborative intervention for BP would be 

implemented in diverse medical offices with high minority populations.41 This study was 

designed to evaluate whether the standardized intervention provided by clinical pharmacists 

1) would be implemented in a large number of medical offices with diverse operations, 2) 

had a sustained effect once the clinical pharmacy service was discontinued, and 3) was 

effective not only in White patients, but also in under-represented minorities (primarily 

Blacks and Hispanics).

The CAPTION trial was a prospective, cluster-randomized multi-center clinical trial in 32 

medical offices from 15 states in the US.49,50 All medical offices employed faculty-level 

clinical pharmacists (mean 1.9 per office) who primarily provided education for physicians 

and patient care and none of the intervention pharmacists dispensed medications.51 Offices 

were then randomized to a: 1) 9-month physician-pharmacist collaborative intervention 

(brief intervention or BI), 2) 24-month physician-pharmacist collaborative intervention 

(sustained intervention or SI), or 3) control group. Clinical pharmacists in offices 

randomized to the 9-month intervention arm were instructed to discontinue the intervention 

at that time. Clinical pharmacists randomized to the 24-month arm were instructed to 

continue the above frequency and scope of the intervention for a full two years. The control 

group received usual care.

At baseline, the suggested model was for the clinical pharmacist to review the medical 

record and perform a structured interview with the patient, including: 1) a detailed 

medication history; 2) an assessment of patient knowledge of BP medications, purpose of 

each medication, goals of therapy, medication dosages and timing, and potential medication 

side effects; 3) potential contraindications to specific BP medications; and 3) expectations 

for future dosage changes, monitoring and issues that may become future. The clinical 

pharmacist then made recommendations to change drug therapy to the physician. In some 

offices, the clinical pharmacists had authority to add medications or adjust doses on their 

own.

The results of this study were recently published.41 The study involved 625 subjects with 

uncontrolled hypertension, 377 (60.3%) females, 337 (53.9%) from racial or ethnic 

minorities, and the mean age was 60.3 ± 12.8 years. The majority of minorities (328/337, 

97.3%) were African American (n=239) or Hispanic (n=89).

At 9 months, systolic BP was 6.1 mm Hg lower in intervention subjects compared to usual 

care (p=0.002). The adjusted difference in mean systolic BP between the intervention and 
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control groups for subjects from racial or ethnic minorities at 9 months was −6.4 mm Hg (p= 

0.009).

Mean BP was also significantly improved in subjects from racial minorities in intervention 

offices at 18 and 24 months compared to control group offices (p< 0.001). This study found 

that the pharmacist intervention could be implemented in a large number of diverse primary 

care offices and that the intervention was effective in under-represented minorities and 

patients from low socioeconomic groups.

5.0 Future directions of clinical pharmacy in hospital and ambulatory care

It is becoming clear that some types of clinical pharmacy practices see very complex 

patients.52 Pharmacists who provide direct patient care need to have specific credentials to 

practice in these complex areas. It is important to recognize that traditional pharmacy 

services such as counseling, immunizations, health screening or medication reconciliation 

provide value to the healthcare system. However, these examples are not what we mean 

when we use the term direct patient care. Direct patient care has been defined by the Council 

on Credentialing in Pharmacy (CCP) as:

– Direct patient care practice involves the pharmacist’s direct observation of the 

patient and his or her [i.e., the pharmacist’s] contributions to the selection, 

modification, and monitoring of patient-specific drug therapy. This is often 

accomplished within an inter-professional team or through collaborative practice 

with another healthcare provider.53

When I was president of ACCP in 2001, the ACCP Board of Regents articulated the 

strategic goal to have all pharmacy graduates complete a residency by the year 2020. We felt 

this was important because of the complexity of pharmacy practice that require a high level 

of skills and training. ACCP has stated that direct patient care will require not only residency 

training, but also board certification in the proper specialty area.52,54,55 However, one of our 

biggest challenges in the U.S. is that we do not have enough residencies to fulfill these 

needs. Most residencies are funded by hospitals, clinics or community pharmacies and 

funding makes it difficult to sufficiently expand these residencies.

There were nearly 4,000 board certified specialists in clinical pharmacy in 2003. By 2014, 

these numbers had increased to almost 22,000. Table 1 displays the various clinical 

pharmacy specialties in the U.S., the year the specialty was approved by the Board of 

Pharmaceutical Specialties and the number of individuals certified in each specialty in 2012 

and 2014. These dramatic increases in highly trained specialists have positioned the 

profession of pharmacy extremely well for the major changes that have occurred in 

healthcare reform in the U.S. I expect the rapid rise in board certified clinical pharmacy 

specialists will continue for at least the next decade.

The Affordable Care Act (ACA) was signed into U.S. Law in 2010. This act resulted in 16.4 

million uninsured Americans gaining health insurance and another 12.3 million enrolled in 

Medicaid that covers the poor and disabled.56 Even before the ACA was enacted, there were 

serious concerns about a shortage of primary care physicians and other healthcare providers. 
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Leaders have promoted more effective implementation of non-physician providers, including 

pharmacists, to address these care gaps.57,58 This and other legislation has established 

Accountable Care Organizations (ACOs) that are groups of physicians, hospitals, and other 

health care providers, who form an entity that provides coordinated high quality care to their 

Medicare patients.59 The goal of ACOs is to coordinate care to ensure that patients with 

chronic conditions get the right care at the right time, while avoiding unnecessary 

duplication of services and preventing medical errors. The hope is that ACOs will also save 

money. Smith et.al. discussed the need to include pharmacists in ACOs and integrated care 

teams.58 Pharmacists have also become important members of care teams in Federally 

Qualified Health Centers which also serve the poor.

ACOs and other insurers are supporting the use of the patient-centered medical home 

(PCMH) to minimize episodic care, improve continuity and provide more comprehensive 

management of chronic illness and preventive care.60 The PCMH was developed and 

endorsed by the American Academy of Family Physicians, American Academy Pediatrics, 

and the American College of Physicians.61–63 The National Committee on Quality 

Assurance (NCQA) has developed standards and provided formal recognition of health plans 

and individual providers for many years.64 While previous standards supported team-based 

care, the 2014 standards made team-care an essential component of the PCMH by including 

it as one of the six key standards. Health systems that want to achieve the highest level (3) of 

the PCMH must have well-functioning healthcare teams since this component is responsible 

for 20% of the total score. In addition, care management, medication management, care 

coordination and coordination of care transitions are all functions typically performed by 

non-physicians and make up another 14% of the score. All of the educational, residency and 

certification developments that have occurred in the U.S. have prepared pharmacists to fill 

these requirements. Many health systems are now adding clinical pharmacists to meet these 

standards and these numbers will increase rapidly in the next several years.

The PCMH emphasizes that care be organized around the needs of the patient, their 

relationship with their physician, and that healthcare teams assist with care of the 

patient.61,65 The standards do not state who should be on the team or how the team 

functions. However, the highest performing health systems have pharmacists on these 

teams.66 The physician delegates responsibility to pharmacists to perform a medication 

history, identify problems and barriers to achieving disease control, perform medication 

counseling and adjust medication and dosages. There is some evidence that the PCMH 

improves outcomes, increases physician satisfaction, and decreases costs of care.67,68

The challenges of managing chronic conditions have led to strategies to provide care 

management, previously termed disease-state management. These programs usually focused 

on a given condition, such as diabetes. The PCMH demands more comprehensive programs 

that manage multiple conditions such as diabetes, dyslipidemia, hypertension, pain 

management and psychosocial issues.69,70

These trends demonstrate that clinical pharmacy services continue to expand in U.S. 

hospitals and involve a wide range of specialty areas. More hospitals and health systems are 

requiring residency training, or more to be qualified for higher level clinical pharmacy 

Carter Page 9

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



positions. I predict we will continue to see more clinical pharmacists hired in private 

physician offices. This trend is being driven by new healthcare reforms and the requirements 

that physicians demonstrate good outcomes in order to receive full payment. The first few 

years of the U.S. healthcare reform were traumatic for our health system (and politicians!!). 

However, clinical pharmacy is well positioned for this expansion, primarily because of the 

changes in education, residency training and board certification that have developed over the 

last 40 years.

Clinical pharmacy services and direct patient care have a promising future in many 

countries. Clinical pharmacists are now more specialized for specific services or complex 

care. Recent advances in education and clinical pharmacy research enabled development of 

clinical pharmacy services in many countries all over the world. The large increase in 

complex older patient populations suggests that the involvement of clinical pharmacists in 

interdisciplinary care will become more important to improve medication safety, efficacy 

and effectiveness.

Acknowledgments

6.1 Funding: The author is supported by the National Heart, Lung, and Blood Institute, RO1HL091841 and 
R01HL091843.

7.0 References

1. McLeod, DC.; Miller, WA. The Practice of Pharmacy: Institutional and ambulatory pharmaceutical 
services. Harvey Whitney Books; Cincinnati, Ohio: 1981. 

2. Elenbaas, RM.; Worthen, DB. Clinical Pharmacy in the United States: Transformation of a 
profession. American College of Clinical Pharmacy; Lenexa, Kansas: 2009. 

3. Buttaro M. AACP house of delegates vote: colleges to move to sole entry-level Pharm.D. Am J 
Hosp Pharm. 1992; 49:2346–2350. [PubMed: 1442810] 

4. American Council for Pharmacy Education. [Accessed December 16, 2015] Standards revision. 
2016. https://www.acpe-accredit.org/deans/StandardsRevision.asp

5. McLeod, DC. Pharmacy residency and fellowship training programs. In: McLeod, DC.; Miller, WA., 
editors. The Practice of Pharmacy: Institutional and ambulatory pharmaceutical services. Harvey 
Whitney Books; Cincinnati, Ohio: 1981. p. 482-497.

6. Cardoni, AA.; Jackson, EA. Drug Information Services. In: McLeod, DC.; Miller, WA., editors. The 
Practice of Pharmacy: Institutional and ambulatory pharmaceutical services. Harvey Whitney 
Books; Cincinnati, Ohio: 1981. p. 94-113.

7. Black HJ, Tester WW. Pharmacy operation utilizing unit dose concept. Am J Hosp Pharm. 1964; 
21:343–50.

8. Smith WE, de Leon RF, Herfindal ET, Hirschmann JL, Miller RA. The Ninth-Floor Pharmacy 
Project at the University of California, San Francisco: A seminal development in clinical pharmacy. 
Am J Health Syst Pharm. 2015; 72:2108–2113. [PubMed: 26581939] 

9. Carter BL, Elliott WJ. The role of pharmacists in the detection, management, and control of 
hypertension: a national call to action. Pharmacotherapy. 2000; 20:119–122. [PubMed: 10678289] 

10. Carter BL, Helling DK. Ambulatory care pharmacy services: the incomplete agenda. Ann 
Pharmacother. 1992; 26:701–708. [PubMed: 1591435] 

11. Carter BL, Helling DK. Ambulatory care pharmacy services: has the agenda changed? Ann 
Pharmacother. 2000; 34:772–787. [PubMed: 10860139] 

12. Love, DW.; McWhinney, BD. Ambulatory Clinical Practice Programs. In: McLeod, DC.; Miller, 
WA., editors. The Practice of Pharmacy: Institutional and ambulatory pharmaceutical services. 
Harvey Whitney Books; Cincinnati, Ohio: 1981. p. 202-215.

Carter Page 10

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.acpe-accredit.org/deans/StandardsRevision.asp


13. Carter BL, Helling DK, Jones ME, Moessner H, Waterbury CA Jr. Evaluation of family physician 
prescribing: influence of the clinical pharmacist. Drug Intell Clin Pharm. 1984; (18):817–821. 
[PubMed: 6489164] 

14. McKenney JM, Slining JM, Henderson HR, Devins D, Barr M. The effect of clinical pharmacy 
services on patients with essential hypertension. Circulation. 1973; 48:1104–1111. [PubMed: 
4201656] 

15. Monson R, Bond CA, Schuna A. Role of the clinical pharmacist in improving drug therapy. 
Clinical pharmacists in outpatient therapy. Arch Intern Med. 1981; 141:1441–1444. [PubMed: 
7283555] 

16. Juhl RP, Perry PJ, Norwood GJ, Martin LR. The family practitioner-clinical pharmacist group 
practice: a model clinic. Drug Intell Clin Pharm. 1974; 8:572–5.

17. Perry PJ, Hurley SC. Activities of the clinical pharmacist practicing in the office of a family 
practitioner. Drug Intell Clin Pharm. 1975; 9:129–133. [PubMed: 10236928] 

18. Helling DK, Hepler CD, Jones ME. Effect of direct clinical pharmaceutical services on patients’ 
perceptions of health care quality. Am J Hosp Pharm. 1979; 36:325–329. [PubMed: 420225] 

19. Helling DK. Family practice pharmacy service: Part I. Drug Intell Clin Pharm. 1981; 15:971–977. 
[PubMed: 6121696] 

20. Helling DK. Family practice pharmacy service: part II. Drug Intell Clin Pharm. 1982; 16:35–48. 
[PubMed: 7053952] 

21. Reinders TP, Steinke WE. Pharmacist management of anticoagulant therapy in ambulant patients. 
Am J Hosp Pharm. 1979; 36:645–648. [PubMed: 453215] 

22. McKenney JM, Witherspoon JM, Pierpaoli PG. Initial experiences with a pharmacy clinic in a 
hospital-based group medical practice. Am J Hosp Pharm. 1981; 38:1154–1158. [PubMed: 
7270559] 

23. Scrivens JJ Jr, Magalian P, Crozier GA. Cost-effective clinical pharmacy services in a veterans 
administration drop-in clinic. Am J Hosp Pharm. 1983; 40:1952–1953. [PubMed: 6418002] 

24. Directions for clinical practice in pharmacy. Am J Hosp Pharm; Proceedings of an invitational 
conference conducted by the ASHP Research and Education Foundation and the American Society 
of Hospital Pharmacists; February 10–13, 1985; 1985. p. 1287-1292.

25. Acquisto NM, Hays DP. Emergency medicine pharmacy: Still a new clinical frontier. Am J Health 
Syst Pharm. 2015; 72:2092–2096. [PubMed: 26581936] 

26. Shank BR, Schwartz RN, Fortner C, Finley RS. Advances in oncology pharmacy practice. Am J 
Health Syst Pharm. 2015; 72:2098–2100. [PubMed: 26581937] 

27. Carmichael JM, Hall DL. Evolution of ambulatory care pharmacy practice in the past 50 years. Am 
J Health Syst Pharm. 2015; 72:2087–2091. [PubMed: 26581935] 

28. Benedict N, Hess MM. History and future of critical care pharmacy practice. Am J Health Syst 
Pharm. 2015; 72:2101–2105. [PubMed: 26581938] 

29. Hepler CD. Unresolved issues in the future of pharmacy. Am J Hosp Pharm. 1988; 45:1071–1081. 
[PubMed: 3041805] 

30. Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical care. Am J Hosp 
Pharm. 1990; 47:533–543. [PubMed: 2316538] 

31. Levy G, Tsuchiya T. Salicylate accumulation kinetics in man. N Engl J Med. 1972; 287:430–432. 
[PubMed: 5044917] 

32. DeVane CL. Parents and mentors may be gone but they are never forgotten. Pharmacotherapy. 
2015; 35:1–3. [PubMed: 25630408] 

33. Jelliffe RW, Brooker G. A nomogram for digoxin therapy. Am J Med. 1974; 57:63–68. [PubMed: 
4600984] 

34. Hull JH, Sarubbi FA Jr. Gentamicin serum concentrations: pharmacokinetic predictions. Ann Intern 
Med. 1976; 85:183–189. [PubMed: 942138] 

35. Carter BL, Bosworth HB, Green BB. The Hypertension Team: The Role of the Pharmacist, Nurse, 
and Teamwork in Hypertension Therapy. J Clin Hypertens (Greenwich). 2012; 14:51–65. 
[PubMed: 22235824] 

Carter Page 11

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



36. Carter BL, Ardery G, Dawson JD, et al. Physician and pharmacist collaboration to improve blood 
pressure control. Arch Intern Med. 2009; 169:1996–2002. [PubMed: 19933962] 

37. Borenstein JE, Graber G, Saltiel E, et al. Physician-pharmacist comanagement of hypertension: a 
randomized, comparative trial. Pharmacotherapy. 2003; 23:209–216. [PubMed: 12587810] 

38. Chisholm-Burns MA, Kim Lee J, Spivey CA, et al. US pharmacists’ effect as team members on 
patient care: systematic review and meta-analyses. Med Care. 2010; 48:923–933. [PubMed: 
20720510] 

39. Hammond RW, Schwartz AH, Campbell MJ, et al. Collaborative drug therapy management by 
pharmacists--2003. Pharmacotherapy. 2003; 23:1210–1225. [PubMed: 14524655] 

40. Malone DC, Carter BL, Billups SJ, et al. An economic analysis of a randomized, controlled, 
multicenter study of clinical pharmacist interventions for high-risk veterans: the IMPROVE study. 
Impact of Managed Pharmaceutical Care Resource Utilization and Outcomes in Veterans Affairs 
Medical Centers. Pharmacotherapy. 2000; 20:1149–1158. [PubMed: 11034037] 

41. Carter BL, Coffey CS, Ardery G, et al. Cluster-randomized trial of a physician/pharmacist 
collaborative model to improve blood pressure control. Circ Cardiovasc Qual Outcomes. 2015; 
8:235–243. [PubMed: 25805647] 

42. Carter BL, Bergus GR, Dawson JD, et al. A Cluster Randomized Trial to Evaluate Physician/
Pharmacist Collaboration to Improve Blood Pressure Control. J Clin Hypertens (Greenwich). 
2008; 10:260–271. [PubMed: 18401223] 

43. Carter BL, Foppe van Mil JW. Comparative effectiveness research: evaluating pharmacist 
interventions and strategies to improve medication adherence. Am J Hypertens. 2010; 23:949–955. 
[PubMed: 20651698] 

44. Carter BL. Designing quality health services research: why comparative effectiveness studies are 
needed and why pharmacists should be involved. Pharmacotherapy. 2010; 30:751–757. [PubMed: 
20653349] 

45. Weber CA, Ernst ME, Sezate GS, Zheng S, Carter BL. Pharmacist-physician comanagement of 
hypertension and reduction in 24-hour ambulatory blood pressures. Arch Intern Med. 2010; 
170:1634–1639. [PubMed: 20937921] 

46. Chen Z, Ernst ME, Ardery G, Xu Y, Carter BL. Physician-pharmacist co-management and 24-hour 
blood pressure control. J Clin Hypertens (Greenwich). 2013; 15:337–343. [PubMed: 23614849] 

47. Von Muenster SJ, Carter BL, Weber CA, et al. Description of pharmacist interventions during 
physician-pharmacist co-management of hypertension. Pharm World Sci. 2008; 30:128–135. 
[PubMed: 17710561] 

48. Svarstad BL, Kotchen JM, Shireman TI, et al. Improving refill adherence and hypertension control 
in black patients: Wisconsin TEAM trial. J Am Pharm Assoc. 2013; 53:520–529.

49. Carter BL, Clarke W, Ardery G, et al. A cluster-randomized effectiveness trial of a physician-
pharmacist collaborative model to improve blood pressure control. Circ Cardiovasc Qual 
Outcomes. 2010; 3:418–423. [PubMed: 20647575] 

50. Carter BL, Coffey CS, Uribe L, et al. Similar blood pressure values across racial and economic 
groups: baseline data from a group randomized clinical trial. J Clin Hypertens (Greenwich). 2013; 
15:404–412. [PubMed: 23730989] 

51. Dickerson LM, Kraus C, Kuo GM, et al. Formation of a primary care pharmacist practice-based 
research network. Am J Health Syst Pharm. 2007; 64:2044–2049. [PubMed: 17893415] 

52. Maddux MS. Board of Regents commentary. Qualifications of pharmacists who provide direct 
patient care: perspectives on the need for residency training and board certification. 
Pharmacotherapy. 2013; 33:888–891. [PubMed: 23625823] 

53. Council on Credentialing in Pharmacy. [Accessed April 2, 2014] Scope of contemporary pharmacy 
practice: roles, responsibilities, and functions of pharmacists and pharmacy technicians. Available 
at http://www.pharmacycredentialing.org/Contemporary_Pharmacy_Practice.pdf

54. Murphy JE, Nappi JM, Bosso JA, et al. American College of Clinical Pharmacy’s vision of the 
future: postgraduate pharmacy residency training as a prerequisite for direct patient care practice. 
Pharmacotherapy. 2006; 26:722–733. [PubMed: 16637798] 

55. Saseen JJ, Grady SE, Hansen LB, et al. Future clinical pharmacy practitioners should be board-
certified specialists. Pharmacotherapy. 2006; 26:1816–1825. [PubMed: 17125444] 

Carter Page 12

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.pharmacycredentialing.org/Contemporary_Pharmacy_Practice.pdf


56. Heath and Human Services. [Accessed December 16, 2015] The Affordable Care Act is Working. 
http://www.hhs.gov/healthcare/facts-and-features/fact-sheets/aca-is-working/index.html#

57. Bodenheimer TS, Smith MD. Primary care: proposed solutions to the physician shortage without 
training more physicians. Health Aff (Millwood). 2013; 32:1881–1886. [PubMed: 24191075] 

58. Smith M, Bates DW, Bodenheimer TS. Pharmacists belong in accountable care organizations and 
integrated care teams. Health Aff (Millwood). 2013; 32:1963–1970. [PubMed: 24191087] 

59. Centers for Medicare and Medicaid Services. [Accessed December 16, 2015] https://
www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ACO/index.html?redirect=/Aco

60. Berenson RA, Hammons T, Gans DN, et al. A house is not a home: keeping patients at the center 
of practice redesign. Health Aff (Millwood). 2008; 27:1219–1230. [PubMed: 18780904] 

61. Rosenthal, TC. Advancing Medical Homes: Evidence-based literature review to inform health 
policy. http://www.ahec.buffalo.edu

62. Kellerman R, Kirk L. Principles of the patient-centered medical home. Am Fam Physician. 2007; 
76:774–775. [PubMed: 17910291] 

63. Rosenthal TC. The medical home: growing evidence to support a new approach to primary care. J 
Am Board Fam Med. 2008; 21:427–440. [PubMed: 18772297] 

64. National Committee for Quality Assurance. [Accessed December 1, 2015] Patient Centered 
Medical Home (PCMH 2014) Standards. http://www.ncqa.org/Programs/Recognition/
RelevanttoAllRecognition/RecognitionTraining/PCMH2014Standards.aspx

65. Grumbach K, Bodenheimer T. Can health care teams improve primary care practice? JAMA. 2004; 
291:1246–1251. [PubMed: 15010447] 

66. Shaw KM, Handler J, Wall HK, Kanter MH. Improving blood pressure control in a large 
multiethnic California population through changes in health care delivery, 2004–2012. Prev 
Chronic Dis. 2014; 11:E191. [PubMed: 25357259] 

67. Reid RJ, Coleman K, Johnson EA, et al. The group health medical home at year two: cost savings, 
higher patient satisfaction, and less burnout for providers. Health Aff (Millwood). 2010; 29:835–
843. [PubMed: 20439869] 

68. Reid RJ, Fishman PA, Yu O, et al. Patient-centered medical home demonstration: a prospective, 
quasi-experimental, before and after evaluation. Am J Manag Care. 2009; 15:e71–87. [PubMed: 
19728768] 

69. Merenich JA, Olson KL, Delate T, Rasmussen J, Helling DK, Ward DG. Mortality reduction 
benefits of a comprehensive cardiac care program for patients with occlusive coronary artery 
disease. Pharmacotherapy. 2007; 27:1370–1378. [PubMed: 17896892] 

70. Smith M, Bates DW, Bodenheimer T, Cleary PD. Why pharmacists belong in the medical home. 
Health Aff (Millwood). 2010; 29:906–913. [PubMed: 20439879] 

71. Board of Pharmaceutical Specialties. [Accessed December 16, 2015] Annual Report. 2014. http://
board-of-pharmacy-specialties.epaperflip.com/v/2014-BPS-Annual-Report/#?page=8

Carter Page 13

Drugs Aging. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.hhs.gov/healthcare/facts-and-features/fact-sheets/aca-is-working/index.html#
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ACO/index.html?redirect=/Aco
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ACO/index.html?redirect=/Aco
http://www.ahec.buffalo.edu
http://www.ncqa.org/Programs/Recognition/RelevanttoAllRecognition/RecognitionTraining/PCMH2014Standards.aspx
http://www.ncqa.org/Programs/Recognition/RelevanttoAllRecognition/RecognitionTraining/PCMH2014Standards.aspx
http://board-of-pharmacy-specialties.epaperflip.com/v/2014-BPS-Annual-Report/#?page=8
http://board-of-pharmacy-specialties.epaperflip.com/v/2014-BPS-Annual-Report/#?page=8


KEY MESSAGES

• Clinical Pharmacy services were developed in the United States in the 1960’s 

and expanded rapidly in subsequent decades.

• Studies have found that clinical pharmacy services can improve medication use 

in hospitals and ambulatory care settings and improve patient outcomes.

• Future clinical pharmacy services in the U.S. will continue to expand and will 

require evidence of qualifications including board certification to provide 

advanced services.
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