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MBC magnesium content did not
change significantly within the
study period (2.6 = 1.0 to 3.0 =
1.3 fmol/cell).
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Mg Replacement in Critical Illness

“Aggressive doses of TV MgSO, increase
serum Mg concentrations but do not
significantly change MBC Mg
concentrations in critically ill

hypomagnesemic patients™
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Inadequate magnesium supple-
mentation doses or hormonal
alterations may have interfered
with the intracellular regulation
of magnesium content.
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Lipid Vehicle Medications
Medication Usnat Dase keal/dose
Propofol 5 - 50 meg/kg/min 48504
Ambisome 5 mg/ke/d 19
Abelcet 5 mg/kg/d 315
Ampho B 05 mg/kg/d 140

with Intralipic

Sucks of al. Ann Phamweather 1997.31:12)-11,

Bz =A T 2HTA|

=4 EEOME kealfdese
Propofoi 5 - 50 meg/kg/min 48-504
Ambisome 5 my/keg/d 19

Abelcet 5 mg/kg/d 315

Ampho B 0.5 mg/ke/d 140

with Intraipid

Sacks et al. Ann Pharmucother 1997,31:121-11

The nutritional effects of drug vehi-
cles may also have an impact on the
delivery of specialized nutrition sup-
port in critically ill patients. The -
travenous general anesthetic agent
propofol, which has sedative and
anxiolytic properties, is formulated in
a 10% lipid emulsion in the United
States. This vehicle provides the pa-
tient with 1.1 calories for each milli-
liter of propofol emulsion. When
used several days in a critically ill
patient, propofol can provide signifi-
cant fat calories and this should be
taken into consideration when calcu-
lating the patient’s nutritional support
requirements. For example, propofol
administered within recommended
dosing guidelines of 5-50
mcg/kg/min can supply between 48
to 504 additional fat calories per day.
Prudent use of this drug and down-
ward adjustment of lipids in paren-
teral nutrition or use of low-fat
enteral formulas may help minimize
excessive fat administration. Other
lipid formulations of drugs, such as
those available for amphotericin B,
do not provide a clinically important
number of fat calories.
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Summary

* Various antibiotics decrease caloric
consumption by interfering with GI tolerance

¢ Knowledge of chinically sigmficant drug
interactions can help identify and prevent
metabolic alterations
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Drugs and nutrients can potentially
interact in many different ways. It is
prudent to be aware of medications
that may interfere with fluid and
electrolyte balance or gastrointestinal
tolerance when one is prescribing
specialized nutrition support. Knowl-
edge of clinically significant interac-
tions and close monitoring can help
to identify trends so that early treat-
ment can prevent these metabolic
complications.

In conclusion, I wish to say again
how much of a privilege it is to be
able to present before you. I know I
have learned much during my visit
and | hope that 1 have been able to
contribute useful information that
will assist you in the care of your pa-
tients. I would be pleased to answer
any questions about specialized nu-
trition support and the role of the
pharmacist in the American health
care system. Thank you.
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“Pharmaceutical Care in the United States:
Expanding Roles of the Pharmacist
in Medical Practice”
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by David M. DiPersio, Pharm.D.,
Vanderbilt University Medical Center
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Evolution of Clinical Pharmacy
(now called Pharmaceutical Care)

Clinical Pharmacy was first proposed more than
30 years ago as an extension of traditional
pharmacy dispensing roles

To me. the concept of clinical pharmacy is the freshest,
most invigorating, mast challenging and exciting breeze
that has blown across the horizons of pharmacy in any
land for generations. | hope that its message will ring
loud and clear to pharmacists all over the world .

Donald E. Franke, 1976
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Donald E. Franke, 1976

Clinical pharmacy in the United States was
a concept that was introduced in 1968 in
American hospitals. The concept of a
clinical pharmacist was an effort to expand
the role of the pharmacist from traditional
distribution roles to patient care roles.
Clinical pharmacy was introduced to com-
munity setting about 3 years later through
the efforts of a few state schools of phar-
macy, primarily Kentucky and Tennessee.

Introduction of the five year entry-level
pharmacy education program in 1960 and
the six year PharmD degree in three Cali-
fornia schools increased the contact time
needed to learn the necessary skills needed
to practice patient oriented clinical phar-
macy.

Current requirements for new graduates in
the United States are a minimum of a six
years of studies to graduate with a pharma-
cy degree, increasing learning opportunities
for advanced pharmacy care.

The term “Clinical Pharmacy” has now
been largely replaced with the broader term
“pharmaceutical care”, which is defined as
“the responsible provision of drug therapy
for the purpose of achieving desired out-
comes that improve a patients quality of
life”
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Early Types of Clinical Pharmacy
Practice
« Drug and Poison Information Centers
managed by pharmacists

= Primary Care in underprivileged areas and
Government supported facilities

+ “Decentralized” Patient-Unit Pharmacists
+ “Unit-Dose” Drug Distribution

= Residency training in Pharmacy Practice

+ Enteral and Parenteral Nutrition Services
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Early clinical pharmacy programs which were
established included roles typically performed
by other health care disciplines. Drug infor-
mation responsibilities were previously accom-
plished by clinical pharmacologists, and poison
information was provided by toxicologists.

In addition to treatment by physicians, assistance
in primary care was typically performed by
nurses and midwives.

The concept of “decentralized” pharmacists,
where pharmacists were removed from the usual
basement focation in hospitals and placed in pa-
tient-care areas, increased visibility and allowed
collection of patient specific information.  This
trend was quite expensive, however, and has
added to staffing difficulties. Current trends in
pharmacy practice are to return most pharma-
cists back 1o a central location. Improvements
in computerized patient information and drug
dispensing machines allow for the change.

Unit-dose drug distributions systems, introduced
more than 25 years ago, were seen as a method
to reduce dosing errors and prevent dosage con-
tamination. Previously, nursing units were re-
quired to remove drugs from bulk bottles in
pharmacy rooms, which led to uncertanty in do-
se preparation and increased error risk.
Residencies in hospital pharmacy were estab-
lished, with standards of care determined by the
American Society of Hospital Pharmacists in
1973.

Pharmacists have participated in parenteral nu-
trition support from the introduction of complex
nutrient solutions more than 30 years ago, ini-
tially with preparation of solutions, and later in
designing contents of intravenous formulations.
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Five Demonstrated Benefits of
Clinical Pharmacy Services
* Improving Health

{wellness, health-risk management, and tmmunization)

* Improving Access to Care

{Home care, walk-in access, primary care clinics, refill ¢linigs)

« Improving Treatment Qutcomes

(anticoagulation, lipid, diabetes, hypertension and asthma clinics)
- Appropriately managing resources devoted to
drug therapy

* Reducing Adverse Drug Events

(prescribing errors, filling errors, and medication errors)
Am J Health Syst Pharm 1999, 56.2549-52
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Inappropriate allocation of a
pharmacists efforts occurred in
the earliest forms of clinical
pharmacy practice. An initial
practice of participating in gen-
eral medical teaching rounds in
most medical and surgical areas
was not found to be cost-
effective. Highly selective
participation in patient care ac-
tivities which involve extensive
drug therapy is currently con-
sidered important in pharma-
ceutical care.

This slide lists five areas where
the benefits if clinical pharmacy
be been shown to be cost effec-
tive. I would like to review
cach of these roles in greater
detail.
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Pharmacy Roles which Improve
Health

No single medical profession has taken a
leadership rele in health improvement, but
pharmacists have shown value in:

» Hypertension, Lipid and Diabetes screening and
counseling

» Smoking cessation programs
+ Immunizations (influenza and pneumonia)

» Telephone follow-up for late prescription refills
Am ) Health Syst Pharm 1999. 56: 2549-52
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Pharmaceutical care roles designed to im-
prove health are not unique and are prac-
ticed by wmany other health care
professionals.

Community pharmacies and clinics have
been very helpful in screening patients for
health related disorders such as high blood
pressure, elevated serum cholesterol, and
diabetes mellitus.

In some selected areas, pharmacisis have
assisted in smoking cessation programs.
Unfortunately, most community pharmacies
in the United States still continue to sell
cigarettes are part of their business prac-
tices, limiting the value of such programs to
clinic based settings. At this time, about
25% of adult Americans smoke cigarettes,
although this number is gradually declining.

Immunizations, particularly for prevention
of influenza virus and bacterial pneumonia
have become common in community phar-
macies.

Recent improvements in computerized pa-
tient records have led to the practice of
pharmacies to call patients to remind them
to refill chronic medication prescriptions.
In the United States, it is customary for
pharmacists to fill all prescriptions written
by physicians. Pharmacists usually dis-
pense a one month supply of drug, and are
allowed to refill most prescriptions for up to
onc year after the initial date that the order
was written.
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Pharmacy Roles which Improve

Access to Health Care
Home-Care Pharmacy services which are offered
in United States include:
* Pain management
* Access to chronic intravenous antibiotic therapy
« Enteral and Total Parenteral Nutrition
+ Infusion Therapy (e.g., epoprostenol)
+ Cancer Chemotherapy
Cost avoidance and patient convenience are

positive aspects of Home Care
Am | Health Syst Pharm 2000; 57; 1786-60
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Home care pharmacy was initiated in the
United States more than ten years ago to
reduce the amount of money which was
being spent in keeping otherwise healthy
patients in hospitals.

Patients in chronic pain from chronic or
terminal disease can be safely and
economically treated at home.

Infectious disease which require prolonged
intravenous antibiotics, such as osteomyeli-
tis or endocarditis, and effectively be treat-
ed at home, allowing patient freedom and
decreasing cost.

Parenteral nutrition which can be adminis-
tered at home is an important role of many
home care pharmacies. Sterile TPN bags
are usually prepared by pharmacists as
much as a week in advance and delivered to
patient refrigerators to be stored for later
use. Formulas are modified if needed,
usually on a weekly basis, based on serum
laboratory values.

The introduction of drugs given by infusion
devices, such as epoprostenol, a drug to
treat primary pulmonary hypertension that
is supplied in portable infusion devices,
have further advanced the role of the home-
care clinical pharmacist.

Home infusion of cancer chemotherapy
drugs has also been shown to reduce treat-
ment time and improve symptoms such as
nausea.
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