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Hospital Pharmacy Education and Practice in the USA
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ABSTRACT OBIJECTIVE: To provide a reference for hospital pharmacy education and practice in China. METHODS: Taking
The Nebraska Medical Center as an example, the hospital pharmacy education and practice in the USA were introduced from the
following four aspects: Pharmacy and Therapeutics Committee, hospital pharmacy management, clinical pharmacy education, and
the responsibilities of the hospital pharmacy staff. RESULTS: The Pharmacy and Therapeutics Committees oversees two subcommit-
tees: the Formulary Subcommittee and the Medication Management Subcommittee and a group of expert panels including physi-
cians, nurses and pharmacists. Hospital pharmacy management consist of four aspects: preparation of drugs, medication order re-
view, drug dispensing and automated technology. Pharmacy education in the USA is stratified into the professional pharmacy de-
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technicians. Pharmacists’ Work icludes patient care rounds and monitoring, medication reconciliation, drug consulting and drug poli-

cy management, as well as pharmacy technicians’ work includes drug procurement, preparation, transportation, conservation and

restocking medications on patient care units, and other distributive pharmacy services. CONCLUSIONS: The clinical practice of

pharmacy in the USA provides valuable lessons for the advancement of pharmacy practice throughout the world, the experience and

evolution are worthy for us to learn and study.

KEYWORDS Hospital pharmacy in the USA; Pharmacy education; Pharmacy practice; Pharmacist
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The Introduction of Author and The Nebraska Medical Center

Professor Michael F. Powell serves as Executive Director, Pharmaceutical & Nutrition Care at the Nebraska Medical Center
and the Nebraska Poison Control Center, as well as Associate Professor and Associate Dean for Hospital Affairs at the University of
Nebraska Medical Center College of Pharmacy. His primary teaching interests are in post-graduate experiential training programs.
The Nebraska Medical Center and the University of Nebraska Medical Center jointly offer PGY1 and PGY2 residency programs.
Mr. Powell provides instruction in the areas of ethics, health systems policy and institutional pharmacy practice. Mr. Powell offers
elective rotations in pharmacy practice management.

The Nebraska Medical Center is a tertiary/quaternary academic hospital (modern healthcare can be divided into primary care,
secondary care, tertiary care and community-based care). Quaternary medical care is the extension of tertiary medical care by high-
ly trained subspecialists and which generally is delivered in a small number of national and regional health referral centers. The Ne-
braska Medical Center is the largest health care facility in Nebraska where Oncology, Solid Organ Transplantation and Neurology
are world-renowned. Hospital pharmacist training programs, including the post graduate year 1 (PGY1) and post graduate year 2
(PGY2) programs in Oncology Pharmacy, Critical Care and Emergency Pharmacy specialty programs, among others, were estab-
lished in 1974.

The article records the report of Professor Michael F. Powell in the conference of Pharmacy Administration Commission, Hos-
pital Association of Sichuan Province. The article takes the Nebraska Medical Center as an example, introducing the hospital phar-
macy education and practice in the USA from the following four aspects: Pharmacy and Therapeutics Committee, hospital pharma-
cy management, clinical pharmacy education and the responsibilities of the hospital pharmacy staff, hoping that it can bring inspira-

tions to hospital pharmacy practitioners.

Hospital Pharmacy Education and Practice in the USA

Michael F. Powell(College of Pharmacy, University of Nebraska Medical Center, Omaha, NE 988138, USA)

The clinical practice of pharmacy in the USA began in the
1960’ s. Through the past 50 years the evolution of the clinical
practice of pharmacy provides valuable lessons for the advance-
ment of pharmacy practice throughout the world .The experi-
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ence specifically includes developments in advanced science
and technology advancing drug procurement, storage, prepara-
tion, transfer and other traditional pharmacy services to en-
hance the quality of pharmacy service. In the hospital, phar-
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macists participate in pharmaceutical care covering the whole
process of care; from admission to discharge and follow-up
treatment after discharge. Pharmacy technicians are also
trained to enable pharmacists to provide patient focused phar-
macy services. Hospital pharmacies in China are transforming
from a traditional pharmacy services pattern to a patient-cen-
tered clinical pharmacy service pattern, with academic develop-
ment opportunities as well as challenges.
1 Pharmacy and Therapeutics Committee, the Ne-
braska Medical Center
1.1 Pharmacy and Therapeutics Committee

The Pharmacy and Therapeutics Committee at the Nebras-
ka Medical Center reports to the Hospital Quality Committee
and the Medical Executive Committee. A Pharmacy and Thera-
peutics Steering Committee oversees two subcommittees: the
Formulary Subcommittee and the Medication Management Sub-
committee. The Committee consists of physicians, pharma-
cists, nurses and researchers and is chaired by physicians with
pharmacists serving as co-chairs. Responsibilities of the Com-
mittee are as follows: to create and implement the policies re-
lated to drug utilization and management, to create and update
drug formularies, to monitor non-formulary drug use, and to
monitor and follow up adverse drug reactions and medication
errors. In addition to the two subcommittees, the Pharmacy
and Therapeutics Committee has a group of expert panels in-
cluding physicians, nurses and pharmacists, charged with eval-
uating subspecialty requests for drug policy and formulary ac-
tion.
1.2 Formulary Subcommittee

The Formulary Subcommittee is chaired by a physician
with a pharmacist co-chair. A pharmacist also serves as secre-
tary of the Subcommittee. The main responsibilities of this Sub-
committee are to assess and recommend drugs to be included
in formularies, to develop guidelines, protocols and medica-
tion policies, to assess data related to formulary drug use, as
well as guideline and protocol adherence, to review patient out-
comes related to drug use policy, to review and approved stan-
dardized order sets, to review non formulary and unapproved
drug, and to review adverse drug reactions and medication er-
rors.
1.3 Medication Management Subcommittee

The Medication Management Subcommittee is co-chaired
by a pharmacist and a nurse. The responsibilities of the Sub-
committee are to develop and manage processes for manage-
ment of drug products (storage of drugs in unit based medica-
tion cabinets, drug preparation, drug transportation, medica-
tion administration), to create and review comprehensive infor-
mation regarding medication administration (Drug Administra-
tion Guideline Development, educational or informational con-
tent regarding medication use), to monitor and review medica-

tion errors, to recommend strategies and policies on medica-
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tion safety to Pharmacy and Therapeutics Executive Committee
based on adverse drug reactions and medication safety data,
and to assess and recommend strategies for implementation of
formulary changes based on medication safety issues.
2 Hospital Pharmacy Management
2.1 Preparation of Drugs

The Hospital Pharmacy Staff compounds intravenous ad-
mixtures of medications in 91.2% of U.S. hospitals. Among
these hospitals, 65.2 percent of the intravenous pharmacy ad-
mixture areas meet U.S. Pharmacopeia 797 standards. The prep-
aration of intravenous drugs is primarily performed by pharma-
cy technicians. Pharmacist must supervise the process of prepa-
ration and check the finished products. The Nebraska Medical
Center makes full use of the modern technology to reduce med-
ication errors in the preparation of intravenous admixtures by
pharmacy staff and to improve the efficiency of the prepara-
tion. One of the modern technologiescreates a photographic re-
cord of the steps of intravenous pharmacy admixture using re-
mote video supervision of technicians. The pharmacists can
monitor the process of intravenous pharmacy admixture by re-
viewing the steps performed in preparation from outside of the
clean roomarea. Additionally, the system uses barcode scan-
ning to record the drug and solutions added to the final prod-
uct during the compounding process.
2.2 Medication Order Review

Pharmacists review medication orders so as to assure the
safety of patients. Pharmacists receive prescriptions through
digital image capture technology, handwritten prescriptions,
facsimile transmission and electronic order entry systems. Thir-
ty-four and half percent of hospitals in the USA providereal
time order review service 24 hours per day, seven days per
week.All medication orders must be verified by pharmacists be-
fore nurses administer the drugs to patients at the Nebraska
Medical Center. In smaller institutions without 24 hour pharma-
cist coverage, pharmacists provide the real time medication or-
der review service in the hospital during working hours. Dur-
ing hours when a pharmacist is not present, outside pharma-
cists can review medication orders remotely via digital imaging
technology or computerized order entry technology. Some
small hospitals purchase remote order review services provided
by pharmacists from Pharmaceutical Departments in large hos-
pitals or service companies. Even with the availability of re-
mote order review services, only 43.4% of hospitals in the
USA have achieved real time order review on a 24-hour basis.
2.3 Drug Dispensing

There are four methods for dispensing drugs: Centralized
manual, Decentralized manual, Centralized Automated and De-
centralized Automated methods. The Decentralized Automated
method is the most common method. This method requires stor-
age of oral and injectable unit dosed medications in Automated
Dispensing Cabinets on the patient care units. The pharmacy
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staff is responsible for monitoring and replenishing the supply
of medications stored in the automated dispensing cabinets.
The nurses pick drugs for administration to patients following
receipt of a medication order from the machines by signing in-
to the machines using biometric identification or barcode identi-
fication badges (this process is) to assure the nurse is autho-
rized to access the medications and the patients has medication
orders for the drug. Medication storage may be customized by
patient care unit (psychiatric care, intensive care, cardiac
care) or by medication type (narcotic, psychotropic drugs).
Decentralized Automated medication distribution is employed
for medication delivery for first doses and maintenance doses
64.5 and 62.5 percent of the time respectively.
2.4 Automated Technology

Automation technology is widely used in various aspects
in the hospital, such as electronic medical records systems, au-
tomated dispensing systems (robots, Auto-dispensary devices
and rotary dispensary devices), bar coded medication adminis-
tration, smart infusion pumps, etc., which can save manpow-
er and reduce medication errors. In the whole process of sup-
plying and utilization of drugs, automation technology is essen-
tial infacilitating efficiency, assuring safety, managing the lo-
gistics and security of drug distribution and monitoring the uti-
lization of medications.
3 Clinical Pharmacy Education

Pharmacy Education in the USA is stratified into the pro-
fessional pharmacy degree and post-graduate education. The en-
try level degree for professional pharmacy practice is the Doc-
tor of Pharmacy (Pharm D.) awarded by a School of Pharma-
cy accredited by Accreditation Council for Pharmacy Educa-
tion (ACPE) in the USA. Pharmacists receive post-graduate
clinical training through post graduate year one and two educa-
tion residency programs conducted by hospitals and accredited
by American Society of Health-system Pharmacists (ASHP)".

Prior to the year 2000, a five year baccalaureate and the
Pharm D. degree were both accredited entry level degrees in
pharmacy. Since 2000, the ACPE no longer accredits under-
graduate education of five years. As a result, the Pharm D. de-
gree is the only professional pharmacy degree warded in the
USA. The change was made to assure that pharmacists would
have more clinical skills to monitoring patients and managing
drug utilization. In the USA, it takes 7-8 years to earn a
Pharm D. degree. The education of pharmacists include the
pre-pharmacy curriculum, during which the students spend the
first 3-4 years focusing on mathematics, chemistry, biology,
physiology and other basic sciences. Upon completion of
pre-pharmacy curricula, students must take the Pharmacy Col-
lege Admission Test(PCAT) and complete an application to a
College of Pharmacy. Admission to a college of pharmacy is
competitive based on pre-pharmacy grades and scores achieved
on the PCAT. Students selected to enter a college of pharmacy
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will complete three years of class room study including phar-
macology, therapeutics, pharmacy practice, and clinical phar-
macy. The fourth year of the professional curriculum consists
of clerkship training in the core areas of pharmacy practice®.
After obtaining a Pharm D. degree, students choose be-
tween entry level pharmacy practice positions or enter post
graduate training. Pharmacists pursuing clinical practice may
enter pharmacy residency training programs focusing on hospi-
tal clinical practice. Pharmacists choosing research careers may
enter graduate programs focusing on research.The American So-
ciety of Health-systems Pharmacist (ASHP) began accrediting
residencies in 1964. In 2013, The number of pharmacy resi-
dency training programs accredited by ASHP has grown to-
more than 1 600 and includes 971 Postgraduate year 1 (PGY1)
training programs and 633 Postgraduate year 2 (PGY2) train-
ing programs (Figure 1). Those programs trained 2 694 phar-
macists in PGY1 training programs and 692 participated in
PGY?2 training programs. The pharmacists in PGY1 receive
training focused on the general clinical pharmacy practice. The
pharmacists in PGY2 programs focus on training in the ad-

vanced patient care.
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Figure 1 ASHP Accredited Pharmacy Residency Program
Growth

In 2008, American Society of Health-system Pharmacists
(ASHP) released the most recent training standards by which
the PGY1 residencies are evaluated. Shortly thereafter, ASHP
released training standards for PGY2 residencies as well.
These standards guide hospitals in developing their training pro-
grams to assure that a standardized, minimum level of training
is received by pharmacists completing pharmacy practice resi-
dencies. The number of pharmacists who participate in this
training increasese very year.

In addition to residency training, pharmacists in the USA
can become board certified in pharmacotherapy. Pharmacists
are eligible to take exams to be certified as Board Certified
Pharmacotherapy Specialists (BCPS). This board certification
is administered by the Board of Pharmaceutical Specialties,
which is jointly sponsored by the ASHP and American Pharma-
cists Association (APhA). The exams can provide sub-special-
ty certifications in other areas of pharmacotherapy in disci-

plines such as critical care pharmacy, pediatric pharmacy, etc.
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Residency training and the certification exams provide standard-
ized credentials in the field of pharmacy practice, standardize
the management of personnel qualifications, and enhance the
recognition of pharmacy practice by medical staff.

Currently, revising the identification and management
standards of training hospital pharmacists program is under con-
sideration by ASHP which is intended to increase the number
of training bases and enlarge the number of enrolled students
in each base. The new standard is expected to be approved in
the fall of 2014 to guide residency training for the next seven
years",

4 The Responsibilities of Hospital Pharmacy Staff

The hospital pharmacy service team in the USA consists
of pharmacists and pharmacy technicians. Pharmacists at the
Nebraska Medical Center are heavily engaged in the clinical
practice of pharmacy. These pharmacist spractice at the bedside
daily. The daily routines of hospital pharmacists in the USA in-
clude participating in rounds, taking patient medication histo-
ries upon admission, performing medication reconciliation at
patient discharge, adjusting the regimen based on the pharma-
cokinetic and pharmacodynamics analysis, monitoring the utili-
zation of drugs when patients are in the hospital, monitoring
adverse drug reactions, providing drug information, participat-
ing in cardiopulmonary resuscitation and nutrition support, par-
ticipating in the creation of formularies, medication guideline
development, and administrative activities.

4.1 Pharmacists’ Work

4.1.1 Patient Care Rounds and Monitoring Statistics from
ASHP in 2013 show that the hospital pharmacists monitor drug
therapy for 75 percent of patients in 47 percent of the hospitals
nationally. Pharmacists conduct pre-round drug therapy assess-
ments (monitoring) to review their patients’ medication, so-
cial, and allergy histories, vital signs and new laboratory re-
sults, and clinical note in order to be able to propose the rec-
ommendations for adjusting medication regimens.

4.1.2 Medication Reconciliation Pharmacists perform medi-
cation reconciliation to verify all patient medication use by in-
terviewing patients directly or through medication records.
Medication reconciliation allows the pharmacists to provide ac-
curate medication information to physicians to assure accurate
continuation of medications and to avoid misprescribing, dos-
age errors, and drug interactions. This activity reflects multidis-
ciplinary collaboration to promote the patient care. Pharmacists
perform medication reconciliation upon admission , upon trans-
fer between medical units and discharge. In some hospitals,
pharmacy technicians collect the medication histories for phar-
macists to streamline data collection, saving labor costs.

4.1.3 Drug Consulting Pharmacists perform several medica-
tion consulting activities in support of the patient care teams.

Those pharmacy consulting services may include dosage adjust-
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ment (98.1% ), drug information (96.7% ), pharmacokinetics
(90.6% ), antimicrobial stewardship (83.8% ), anticoagulation
(64.8% ) , nutrition support (52.4% ) , patient education
(50.1% ), pain management (41.7% ), and patient compliance
and medication histories (31.2% ). These consulting activities
enhance professional status of pharmacists with the medical
team.
4.1.4 Drug Policy Management Hospital pharmacists are ac-
tively involved in drug utilization management. Pharmacists
lead the processes involved increating, maintaining and manag-
ing formularies. Pharmacists perform stewardship activities
managing antimicrobial, anticoagulant, and immune suppres-
sant agents, among categories of drug therapy. Formulary man-
agement activities include evaluating the effectiveness and safe-
ty of drug class, evaluating the rationality of the non-formu-
lary drugs, and monitoring the compliance with formulary poli-
cies, etc. Hospital pharmacists participating in antimicrobial
stewardship in 43.5% of US hospitals while 48.5% if these an-
timicrobial stewardship pharmacists assume leadership roles in
their programs. Anticoagulation management mainly involves
in the dosage adjustment of warfarin and heparin, low molecu-
lar weight heparin, monitoring adverse drug reactions and anti-
coagulation education forpatients who are discharged from hos-
pitals.

4.2 The Work of Pharmacy Technicians

Pharmacy technicians perform increasingly important roles
in support of hospital pharmacy practice. Those activities in-
clude drug procurement, preparation, transportation, conserva-
tion and restocking medications on patient care units, and oth-
er distributive pharmacy services. In some medical institu-
tions, pharmacy technicians have begun to participate in pa-
tient-focused pharmacy services. For instance, pharmacy tech-
nicians collectpatient information for medication reconciliation-
and participate in drug administration. Through standardizing
pharmacy technician training and qualifications, pharmacy
technicians will play an increasingly more important role in
pharmacy services in the future.
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