Pharmacy Roles which Improve
Access to Health Care

Pharmaceutical health care advice is available
throughout America at little or no cost through
almost 50,000 pharmacies

» Primary care programs using pharmacists are available mostly
through federally sponsored programs and clinics (Indian Heaith
Service, Veterans Administration Hospitals). Primary care
nursing has expanded faster than pharmacy.

+ Refill clinics for medically stable individuals have been shown
to improve care and reduce cost
Am ] Health Syst Pharrn 1999 56: 16635-67
Am ] Health Syst Pharm 2000: 57:756-59
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Adequately staffed outpatient pharmaci-
es have always been a potential source
of pharmaceutical care in the United
States. Free advice is offered at about
50,000 outpatient pharmacies, although
the quality of this advice has been re-
cenily questioned, largely due to the
limited amount of time available for
many community pharmacists to coun-
sel patients adequately.

The United States Federal Government
has been most active in promoting the
role of primary care in medical clinics
throughout the United States. The lar-
gest percentage of these pharmacists are
employed by the Veterans’ Administra-
tion Hospital System. Federal funding
of native American health plans also re-
lies heavily on support of pharmacists.
In the public sector, primary care
nurses, who are paid less than pharma-
cists in the United States, have expand-
ed 10 a greater extent than pharmacists
in primary care.

A few centers, primarily academic
teaching centers, have refill clinics,
where patients who have been stabilized
on therapy by a physician can be evalu-
ated for the need of continued treat-
ment. This is most commonly seen in
patients with chronic diseases such as
hypertension, Parkinson’s disease, or
arthritis.
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Pharmacy Roles which Improve
Treatment Outcomes

» Anticoagulation Management Services
» Hypertension Clinic Services

= Lipid (cholesterol) Management

» Diabetes Control Clinic Services

« Asthma Clinic Services

Am J Health Syst Pharm 1999, 56:2549.52
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A number of pharmaceutical care
roles have been proven to im-
prove ftreatment outcomes re-
sulting in increased patient health
at a lower cost.

I will now discuss the benefits of
each of the services listed on this
slide.
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Benefits of using an

Anticoagulation Pharmacist

« Most physicians do not follow nationally published

guidelines on dosing

— Physicians have insufficient time to adequately counsel
patients

— Guidelines change frequently, creating difficulties for
physicians to keep current

— Trained pharmacists can recognize potential
complications, coordinate lab visits, and modify dose
using established protocols

Am ] Health-Syst Pharm 1999; 56:443-9
Arch Intern Med 2000,160:967-973
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Many adult patients have an increased risk of
forming blood clots in the circulatory system
because of venous trauma, cardiac disease, or
genetic blood disorders. Blood clots which
form in the veins can dislodge and move to
the lungs causing a pulmonary embolism.
Blood clots which form in the heart can dis-
lodge and move to the head causing a stroke;
or to the kidneys causing renal failure; or to
the arms of legs which might cause loss of
use of the hands or feet.

Due to other commitments, vascular surgeons
have very little time to follow up on patients
after surgery. Medical doctors do not have
time to follow patients on a weekly or
monthly basis, which is required of patients
receiving oral anticoagulation with warfarin.

Every three years, new national guidelines are
published which provide recommendations
for treating patients with anticoagulant drugs.
The most recent guidelines were published
this month (February 2001) in the journal
Chest.  These guidelines are 250 pages
long, and take many hours to read and under-
stand. It is important to follow these
guidelines, but most physicians do have
time to read and practice these recommenda-
tions.

A team including a trained pharmacist has
been found to be very useful in caring for pa-
tients who need oral warfarin and injectable
heparin. They can assist with preventing and
treating bleeding complications, scheduling
and arranging blood collection, educating pa-
tients, and modifying anticoagulant dosage
using established protocols.

BHARIME, BRERER, ARERLKRESR
IZE V&L ORABEP BT D Y A
7 &S TVWET, BRP TR SNZL
#ixiEah, MoBs UMERELE L5
ZERHY ET, LBTEL R mARITIR
ol EILZY, BT, BESE
FEILEY, FROOEZSELHETRH
RIZRZZE0HD ET,

MOEZIZ LY, MEFEMAREDIFHRE
DEEFR BTV I EITHE Y AL
BodEdi, MOREELEDNEE
B, v—77 ) rEEOLHIZ, BI L,
B LItBREBEAZTWEFE IS £¥
Aue

MED L ICHBEEREERO T a A
A R UBARENTVET, bRl
DHA K5I A iZ20015E 02 B IZCHEST &
WO MSEICRERINRE Lz, ZTRIF250
— 0, FHATHEMEST HOICRERS D
WES, ZOLIRTAL RZA0ZHH Z
LR LEOT, FREDEMMBRFEZ L -
TINEFHA, ETICBELET,

I N - BEHE A ST EET — LITHE
O —77 )~y U EROBREY
BADICIEEITHEN > TWET, EHE
X, M EEOEES TR, MR A
v a—nNERRHER, BEHEE. T2 b
gL FCERBINT-MEERRGEE
ZEER L TWVET,




Duties of an Anticoagulation
Pharmacist Specialist
« Instruct outpatients on need for oral warfarin
and injectable heparin

+ Arrange blood collection and evaluation of
laboratory results (INR)

* Modify dosage based on predetermined
protocol

» Evaluate compliance and drug interaction
issues
Am ] Health-Syst Pharm 1999; 56:443-9
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Vanderbilt Hospital in Nashville, Tennessee
has had an anticoagulation clinic staffed by a
pharmacist and a pharmacy technician for
almost 5 years. This specially trained
pharmacy team now assists more that 300
adult patients who need to use oral warfarin
and 1njectable low molecular weight heparin
to prevent formation of blood clots. Most
of the patients in our clinic need anticoagu-
lation due to atnal fibrillation; autoimmune
diseases; or blood clots in the legs or arms
called deep vein thrombosis.

After the physician determines the appropri-
ate anticoagulation needs for the patient, the
pharmacist team contacts the patient and re-
views the use of anticoagulant drugs for the
patient’s disease state. Signs and symp-
toms of bleeding and blood clots are re-
viewed with the patient. The need for
scheduled blood samples to determine the
appropriate dose of anticoagulant for the pa-
tient are emphasized. Blood collection
times are scheduled at our hospital or one of
our clinics, or at some other site which
might be more convenient to the patient.

When laboratory results are obtained, a
member of the pharmacist run team contacts
the patient with the result, dosage changes
and special instructions if needed, and the
next scheduled blood sample date.

Each time the patient is contacted the patient
is encouraged to ask questions. For some
patients, it is important to remind them to
take their medicine exactly as directed.
Other patients need to be instructed to avoid
drugs and foods which may increase bieed-
ing risk.
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Demonstrated Value of using an
Anticoagulation Pharmacist

« Reduced incidence of hospital admission for
bleeding complications
— Annual admission rate for bleeding disorders in one

clinic was 1.1% compared to 2.0% for physician treated
patients

— Annual admission rate for thromboembolic
complications in this clinic was 0.9% compared with
3.1% of physician treated patients

Am ] Health-Syst Pharm 1999, 56:443-9
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The benefit of the use of a phar-
macist run anticoagulation clinic
are well documented in medical
journals.

Since drug dosage in anticoagu-
lation is very patient specific, the
risk of receiving too much drug
is high. If anticoagulation is
excessive, bleeding, often due to
ulcers may require admission to
the hospital. Close followup by
a pharmacist run team with pa-
tients has reduced the risk of se-
rious bleeding requiring
hospitalization by almost half.

More often, many physicians are
reluctant to use enough antico-
agulation to prevent complica-
tions of blood clot formation.
Hospitalization rates due to re-
current deep vein thrombosis,
pulmonary embolism or stroke
have been reduced to less than
three times the usual rate due to
sufficient anticoagulation.
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Demonstrated Value of using an
Anticoagulation Pharmacist

= Historically, American patients with deep
venous thrombosis (DVT) has been hospitalized
for 7 to 10 days to receive intravenous heparin
until warfarin becomes therapeutic

» Use of Low Molecular Weight Heparin
subcutaneous has allowed discharge by a
pharmacist using an approved protocol

Arch Lntern Med. 2000:160:2926-2932
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The most recent advance in treating patients
with blood clot disorders is the use of educa-
tion and home treatment with a form of sub-
cutaneous low molecular weight heparin, such
as enoxaparin.

It has been common medical practice to hos-
pitalize patients with deep venous thrombosis
(large blood clots) in the legs. Heparin infu-
sions, have traditionally been used to help pre-
vent blood clots from getting larger. Heparin
acts rapidly, but is not appropriate for long
term use. Oral anticoagulation is required,
but effects of oral warfarin require 7 to 10 days
of dosing before beneficial effects occur.
Prolonged hospitalization has therefore been
needed for these patients.

It 1s now known that use of twice daily subcu-
taneous injections of low molecular weight
heparin are as useful as heparin infusions and
cause fewer bleeding complications. Patients
who are able to use these injections twice daily
for 7 to 10 days at home can be discharged
from the hospital, decreasing cost.

A member of the pharmacist run team educate
the patient on the correct use of low-molecular
weight heparin, insures the the patient has an
adequate supply of drug, and closely follows
the patient until oral warfarin effects allow for
discontinuation of injections.
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Cost Avoidance using an Outpatient
Anticoagulation Service for DVT
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Potential savings associated with outpatient DVT treatment are
substantial
Arch Tntern Med.2000,160;2926-32
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The documented benefit of an phar-
macist run anticoagulation team in
treating patients with deep vein
thrombosis (DVT) are seen in this
slide.

The cost of hospitalization and use of
heparin infusions is much greater
than the cost of home injections with
low molecular weight heparin. A
cost avoidance of more than $2800
dollars (300,000 yen) is possible with
each patient treated at home.

The cost avoidance of anticoagula-
tion programs has used published in-
formation from medical journals,
along with data from patients treated
with this therapy, to support clinic
COsts.

The pharmacist run clinic at Vander-
bilt has historically not charged for
services provided to patients receiv-
ing anticoagulation. Reduced costs
to the hospital, and reduced use of
physicians has more than paid for the
service. In many settings, however,
pharmacists are allowed to charge di-
rectly for services, which can help
bring money into the pharmacy de-
partment.
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Benefits of a Pharmacist
In Antihypertensive Clinics

+ Team management incorporating pharmacists are

recommended in National guidelines for hypertension
awareness and control

= Pharmacists are beneficial in conducting medication

histories, answering questions, and encouraging
compliance with prescribed drugs

+ Pharmacist recommendations in drug selection on low cost

antihypertensive regimens likely to be effective have been
shown to reduce cost

J Gen Intern Med 1998 13:740-45
Arch intern Med 1997.157:2413-46

BLES)=—vHIZERBEELS
CEDF I

s BRHEAF—LERICERTAELALENGE
NMEQEEEAVFA—LOHAESAIZTHE
EhTL3.,

- FESLEERERY. LSEICHTLIEMIZIER
AVTSAFURERTHDICEBRLTLS,

B THY. RV ELEEOEARIRICEBH-
EERGOREITIAELVIZHEHTH-.

J Gen Intern Med 1998; 13:740-45
Arch Intern Med 1997:157: 241346

In the United States, heart disease is the lead-
ing cause of death. Stroke is the third leading
cause of death. The incidence of heart dis-
ease and stroke can be reduced with effect
control of blood pressure (hypertension). Un-
fortunately, 25% of patients with high blood
pressure do not know that they have the dis-
case. Only 60% of patients with high blood
pressure are being treated with drugs, and only
about 30% of Americans are receiving ade-
quate amounts of drugs to reach national goals
for biood pressure control.

The most recent recommendations for preven-
tion and treatment of hypertension in the Unit-
ed States calls for a team approach involving
pharmacists.

Community pharmacists and clinic pharma-
cists have been useful in conducting commu-
nity programs to screen for hypertension in
patients who do not see a physician regularly.
Pharmacist review medications which the pa-
tient 15 taking which may increase blood pres-
sure, answer questions and educate patients
about the health risks of hypertension, and en-
courage compliance with prescribed drugs.

Pharmacists are also useful In hospital and
clinic settings to educate physicians and other
heath care professionals on appropriate use of
antihypertensive drugs. Selection of drugs
which are both low in cost and are unlikely to
produce adverse effects can be recommended.
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Benefits of a Pharmacist
In Lipid (Cholesterol) clinics

+ Most pharmacist run lipid clinics are based in the
Veterans Administration {(V A) Hospital system

* About 17% of VA Hospitals use pharmacist
based lipid clinics

« Splitting tablets to reduce cost, and use of
appropriate drugs and doses has been shown to
improve lipid control

Am J Health Syst Pharm 1998; 55: 68-72
J Gen Intern Med 1996, 11:277-86
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The American diet, which is high in satu-
rated fat and cholesterol, is a factor in
making atherosclerosis a major problem in
the United States. Control of high cho-
lesterol has not been shown to be as great of
a risk as control of high blood pressure in
Americans, but many patients who are at
risk of developing heart disease are not
adequately treated.

A reduction cholesterol with aggressive use
of new drugs such as simvastatin has been
shown to reduce 6 year mortality in patients
with heart disease by about 30%. Use of
such drugs is expensive, however, since a
one year supply of simvastatin in the United
States costs about $750 (785,000 yen).

Aggressive bargaining by pharmacists with
pharmaceutical companies which manu-
facture these potentially life-saving drugs
has allow most government-run clinics to
obtain drugs such as simvastatin at sub-
stantial discounts. This makes the drugs
cost-effective for patients eligible for gov-
ernment-run clinics.

Appropriate drug dosage and selection has
been shown to be of benefit in the govern-
ment-run Veteran’s Administration (VA)
health care system. One of the cost sav-
ings measures used by the VA is mstructing
patients on the use of tablet slitting devices.
Tablet splitting can reduce cost, since high
potency tablets are often priced the same as
low potency tablets in the United States.
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Benefits of a Pharmacist
In Diabetic Clinics

« Pharmacisis have been used as part of multidisciplinary
teams in diabetes management and control, are currently
expanding in disease treatment and management programs
* Accreditation programs for pharmacists in diabetes
management. asthma, and anticoagulation contrel are
recognized by the State of Tennessee

* Diabetes control and management of compiications is a
large part of pharmacy home care programs

Am J Health Syst Pharm 1998, 55: 68-72
Arch Intern Med 1998: 158 1855-67
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Arch Intern Med 1998, 158: 1855-67

Diabetes mellitus is more common in the
United States than in Japan, primarily due to
obesity. More than 60% of adult Americans
are overweight, and more that 25% are very
overweight or obese. Obesity is the leading
cause of the most common form of diabetes
in adults.

Since diabetes is one of the greatest risk
factors for many forms of disease, adequate
control of blood glucose is very important.

The most current guidelines for control and
prevention of diabetes in Americans in-
volves the use of multidisciplinary teams,
which include use of a pharmacist.

Accreditation programs, which insure ap-
propriate knowledge bases and education
skills for pharmacists, are available in Ten-
nessee and other American states. Pharma-
cists who successfully complete such an
accreditation program can assist in diabetes
management, and may be able to be paid for
services to diabetics.

Many patients who require use of pharmacy
managed health care programs are educated
on appropriate  blood glucose monitoring,
diet, and drugs such as insulin and met-
formin which can be used in treatment of
diabetes.
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Benefits of a Pharmacist
In Asthma Clinics

Pharmacists are used as part of multidisciplinary teams
in asthmatic patients in many clinics
+ Pharmacists insure appropriate drug and dosage selection

» Patient teaching efforts include appropriate use of inhalers,

reinforcement of prescribed therapy, and monitoring of
response to drugs

+ Education of community pharmacists in teaching has been
shown to improve asthma control

Chest 2000, 118 (Supplement), 1378
] Am Geriatrics Society 2000; 48: 651-7
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Asthma is becoming more common in the
United States, for unknown reasons.

Recent guidelines on control and prevention
of asthma in the United States have focused
on use of multidisciplinary teams, including
pharmacists.

In the past decade, many new drugs have
improved opportunities for treatment and
prevention of asthma. However, studies of
drug use in patients with asthma done at
Vanderbilt Hospital and Clinics and other
large medical centers have shown that many
patients with asthma do not use medicines
appropriately.

New regulations prohibiting the use of
some forms of inhalers used in treatment of
asthma, and new dosage forms of asthma
medicines have made appropriate inhaler
techniques more important.

In addition to appropriate teaching on in-
haler use, pharmacists can assist with edu-
cation on appropriate drug use to control and
treat acute asthma attacks. Establishing or
monitoring of a treatment plan for patients
with severe asthma is a role for the pharma-
cist. Documentation of value of pharma-
cists in patients with asthma have been
published recently.
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Clinical Pharmacy Practice
Roles at US Hospitals

* Intensive Care Pharmacist Specialists
» Cardiology Medication Specialists

+ Geriatric Medication Specialists

= Pediatric Medication Specialists

* Transplantation Medication Specialists
= Nutrition Support Specialists

+ Infectious Disease Specialists
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A number of clinical pharmacy
practice roles have been estab-
lished in the United states. 1
would like to discuss each of
the roles listed on this slide in
greater detail.
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Benefits of a Pharmacist In the
Intensive Care Unit (ICU)

In the US, most of the costs of hospital care are
spent in the final year of life, often in the ICU.
A well trained pharmacist can:

« Provide drug information, prevent dosing errors,
and promote appropriate drug selection

+ Recommend cost effective drugs which have been
documented to save money

» Reduce the incidence of adverse drug effects

JAMA 1999; 282.267-70
Crit Care Med 2000, 28: 3746-50
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JAMA 1999; 282:267-70
Crit Care Med 2000; 28: 3746-50

In the United States, much of the
money spent in care of patients in the
hospital is spent in the intensive care
unit (ICU). Patients in the ICU are
frequently receiving many drugs, and
often have disease which require
dosage modification.

To be a successful member of an ICU
team, a pharmacist must be trained in
all aspects of disease and drug selec-
tion. Patients who are sick enough
to be admitted to the ICU are fre-
quently on many drugs. In many
cases, adverse drug effects might be
the cause of ICU admission.
Knowledge and effective communi-
cation of potential adverse drug ef-
fects, reviews of medications taken
by the patient prior to admission, and
drug selection and dosing are skills
needed for an ICU pharmacist.

Appropriate use of cost-effective
drugs is an effective method used by
a hospital pharmacy director to sup-
port the use of a pharmacist in the
ICU setting.
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Benefits of a Pharmacist In the
Coronary Care Unit ({CCU)

Coronary Care Units are intensive care units which
treat acute heart disease. In addition to ICU duties, a
CCU pharmacist can:

= Work with committees to design appropriate critical care
pathways for acute myocardial infarction (AMB), angina,
and heart failure

+ I[nsure appropriate discharge drug use for secondary
preventative measures after AMI

* Assist acute and chronic heart failure teams

BMJ 1995 311:917-18, Circulation 2000: 102; 2443-56
Am ] Cardicl 2000: 86: 519-23; Am ) Health Syst Pharm 1996; 53:1950-52
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BMIJ 1995; 311:917-18, Circulation 2000: 102: 2443-56
Am J Cardiol 2000: 86: 5158-23. Am ) Health Syst Pharm 1996, 53:1950-52

Benefits of a trained pharmacist in the
Coronary Care Unit (CCU) are similar to
those of a pharmacist in a medical ICU,
with a greater emphasis on the use of
drugs for heart disease. Diseases com-
monly seen in the CCU at Vanderbilt
Hospital include acute myocardial in-
farction, acute coronary syndromes, life-
threatening abnormal heart  rhythms
(arrhythmias) and heart failure.

In comparison with patients admitted to
the medical ICU, patients admitted to the
CCU often require more intensive
monitoring of fewer drugs. Appropri-
ate therapy plans for CCU patients have
been developed with the consensus of
many different health care professionals.
CCU pharmacists have been shown to be
helpful in assisting the hospital with de-
velopment and use of critical care path-
ways involving drugs.

On discharge from the hospital, insuring
appropriate use of discharge medications
and patient education are potential roles
of the CCU pharmacist.

CCU patients discharged from the hos-
pital frequently suffer from heart failure.
The use of a pharmacist has been shown
to be beneficial and cost effective as a
member of a multidisciplinary heart fail-
ure treatment team.
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Benefits of a Pharmacist In
Geriatric Patient Care

Americans are aging, with most medications being used
by the elderly who respond differently to medicines

= Most geriatric programs in the United States are in Veteran’s
Administration {VA) Hospitals

« Improved care and reduced costs for geriatrics are possible
through treatment plans overseen by an interdisciplinary team
including: a geriatrician, a nurse, a soctal worker. a
pharmacist, a physiotherapist, and an occupational therapist.

BM]J 2000, 321: 10L1-14
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BMJ 2000; 321: 1011-14

Eiderly patients, often called geriatrics in
America, are a rapidly growing portion in the
United States. However there is a higher
percentage of elderly patients in Japan than in
America. Despite these trends, there are re-
latively few physicians adequately trained
and skilled in care of the elderly.

The elderly use more medications, and are at
a greater risk of having an adverse drug effect
from medication use, than any other group of
patients. In addition, since the main medical
insure plan in America does not pay for pre-
scription drugs, compliance with prescribed
drug is is less than desired.

Pharmacists who specialize in the care of the
elderly are most commonly used in the VA
hospital system. VA patients are often eli-
gible to receive approved medications which
are paid for by the government.

In most geriatric medicine practices, the
pharmacist is usually part of a multidicipli-
nary team which is centered around the plans
of a geriatrician (a physician trained in the the
needs of the eiderly). Other key members of
the team include a nurse; a pharmacist; a
physical therapist who assists with walking;
and a occupational therapist who assists the
patient to perform washing, feeding and other
activities of daily life.

Medication review and monitoring by a
pharmacist is a requirement in most American
skilled nursing facilities.  Cost effective
home care, including services of a pharma-
cist, are underused in the United States.
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Benefits of a Pharmacist In
Pediatric Patient Care

Pediatric pharmacy practice in the United States has
been shown to improve outcomes in many areas

* Appropriate dosage checks based on patient age and size,

and modifications of dosage forms
+ Improved use of appropriate immunizations
* Poisoning prevention and treatment
« Nutritional support for low birth-weight infants
* Education and instruction of children and parents

Hospital Pharmacy 1999, 34 699-706
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Hospital Pharmacy 1999, 34. 699-706

Pharmacy care in newborns, infants, children
and young adults is usually the responsibility of
specialty hospitals and clinics. Pharmacists
trained in the needs and care of children have
unique responsibilities.

Many drugs which are useful in older children
and adults can be toxic to very young children.
For example, certain antibiotics, such as cefiri-
axone and chloramphenicol, must be avoided in
children less than one month old. Diseases
commonly seen in the very young must be ade-
quately treated with appropriate drugs.

Drug selection and dosage checks vary throug-
hout childhood, placing an increased need on
verifying drug dosage. One of the most fre-
quent drug errors seen in pediatric hospitals is
administration of a dosage which is ten times
larger than desired, due to wide dosage needs of
children. Proper dosage preparation in a dos-
age form that the child is able to take is critical.

Pediatric pharmacists have been shown to be
useful insuring the appropriate use of recom-
mended scheduled Immunizations used in chil-
dren.

Children are the most common age group to
suffer from accidental poisonings. Pharmacist
run poison information centers often focus on
the unique needs of children.

Nutritional support of neonates and infants with
low birth-weight is often the role of a multidi-
ciplinary team which includes a pharmacist.
Hospital pharmacists also assist in preparation
and delivery of these patient specific formulas.

One of the most important roles of a pharmacist
who specializes in pediatrics is education of
young parents on the appropriate use of medi-
cations and poison prevention.
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Benefits of a Pharmacist In Organ
Transplantation

Organ transplantation ts not uncommon in the United States

(> 20,000 annually). Common organs are kidney (12,000},

liver (3000), heart (2500), lung (1500) and bone marrow.
Pharmacists work as part of an interdisciplinary team to:

+ Trgpare and dispense drugs and control symptoms during the
transplantation process

» Monitor and adjust dosages of immunosuppressive drugs
« Prevention and control chronic and acute infections
* Moniler and treat transplantation related diseases
« Promote cost effective drug therapies
N Engl ) Med 2000; 343:404-410, Am ) Health Syst Pharm 1997: 54 1196-95
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Organ transplantation has been used in the
United States for more that 30 years. At
this time, the number of procedures is limit-
ed by the number of acceptable donors and
the religious and cultural beliefs of many
Americans.

The role of the pharmacist in the transplan-
tation team includes the traditional roles of
appropriate preparation of drugs used in the
transplantation process, and control of
symptoms from the transplantation proce-
dures.

Pharmacists also assist multidiciplinary
transplantation teams with appropriate drug
monitoring and dosage adjustment, particu-
larly with immunosuppressive drugs and an-
tibiotics.

Pharmacists can also assist in establishing
algorithms and insuring appropriate antibi-
otic use to treat and prevent infections in the
immune compromised patient.

In multidiciplinary rounds, pharmacists re-
view drug therapy on a daily basis and
monitor for adverse drug effects, and pro-
mote cost effective therapies.

In select groups of transplanted patients,
pharmacist assistance with obtaining expen-
sive drugs which the patient would not be
able to afford to purchase has been shown to
be cost effective.
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Benefits of a Pharmacist In
Nutrition Support

Pharmacists are used in nutrition support, usually as a
member of an interdisciplinary team of a physician,
nurse, and clinical dietician

» Initial evaluation of nutritional needs and care plans are
constructed by team members

» Nutrition formulations are modified as needed

« Appropriate infection control procedures are used

* Response and endpoints of therapy are monitored

« Tong-term home care is common for some patients
Hospital Pharmacy 1999; 34: 699-706
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Hospital Pharmacy 1999. 34; 699-706

In the United States, the role of the nutrition
support pharmacist is usually to participate
with multidiciplinary team. This team usu-
ally also includes a physician, a nurse, and a
clinical dietician.

The pharmacist usually prepares an initial nu-
tritional needs workup and reviews these re-
commendations for total parenteral nutrition
(TPN) with other team members.

During the treatment course, TPN nutritional
formulas are modified as needed to meet the
changing needs of the patient. Enteral for-
mulations are considered when appropriate.
Most enteral nutrition needs are addressed by
the clinical dietician.

Infection control procedures to reduce risk,
such as routine indwelling line care are ad-
dressed. Policies restricting use of parenteral
nutrition catheters to TPN fluids are enforced.

Serum electrolytes and other measures of nu-
trition are used to evaluate response to therapy.
Measurements used to determine the endpoint
of treatment are evaluated on a regular sched-
uled basis.

Many home care patients who require long-
term use of TPN are followed, at least initially,
by a pharmacist skilled in nutrition support.
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Benefits of a Pharmacist In
Infectious Disease

Pharmaceutical care in infectious disease varies
widely in the US. Roles include:

- Assistance in development of antibiotic protocols

= Working as a member of a multidisciplinary team

+ Participation in specialty clinics (cystic fibrosis, HIV,
immunization, and pulmonary ¢linics)

« Pharmacokinetic dosing in renal impairment

= Drug selection to reduce cost and toxicity, and tmprove
outcome
Am [ Infect Contrel 2000; 28:57-65
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Am ] Infect Control 2000; 28:57-65

There are many potential roles for clinical
pharmacists in contro! of infectious disease.

In some hospitals, pharmacists participate
in multidiciplinary teams, mostly in con-
junction with physicians, in direct patient
care. However, this is the exception rather
than the rule in most US hospitals. This
form of practice is usually seen only in
University based medical centers which
perform research.

More commonly, pharmacist work to obtain
contracts on antibiotics to reduce cost to the
hospital and patient. Protocols to insure
appropriate use of drugs are usually estab-
lished by an antibiotic subcommittee, a
team which includes one or more pharma-
cists. This committee works to determine
drug regimens which are cost effective, re-
latively safe, and are likely to improve out-
come.

Pharmacist participation in specialty clinics,
particularly in patient who require drugs to
trecat HIV, are becoming more common.
The group of drugs used to treat HIV (the
AIDS virus) is very likely to be involved
with drug interactions.

Therapeutic drug monitoring and dosage
adjustment in patients with renal impair-
ment is a common role for the pharmacist.
The most commonly monitored drugs in-
clude aminoglycosides and vancomycin.
Dosage adjustment recommendations are
commonly made in renal impaired patients.
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Clinical Pharmacy Practice
Roles at US Hospitals fcontinued)

* Formulary Drug Review
» Investigational Drug Services
* Informatics Specialists
- coordinate computers to provide information

- assist with order entering and processing

- provide information on a “need-to-know” basis
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Formulary drug review is most of-
ten the role of the Pharmacy and
Therapeutics (P an T) Committee.
This committee is a multidicipli-
nary group, primarily of physicians
and pharmacists, who determines
the selection of drugs available in
the hospital. Most P and T com-
mittees are jointly run by a senior
physician and the Director of
Pharmacy.

Investigational drug services and
informatics specialized pharma-
cists are most commonly seen only
at university based medical cen-
ters.
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