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Abstract Objective To understand the types of services
provided by Iranian clinical pharmacists in nephrology and
infectious disease wards, the acceptance rate of clinical
pharmacy services in these wards by physicians and the
clinical significance of these services in the main teaching
hospital in Iran. Setting: Nephrology and infectious disease
departments of a university hospital in Iran. Methods
During a 12-month prospective data gathering phase,
details of all clinical pharmacy services in the nephrology
and infectious disease wards of a large university hospital
were recorded in the pharmacotherapy monitoring forms.
Significance impact of clinical pharmacists’ services was
assessed according to the guidelines of The Society of
Hospital Pharmacists of Australia. Main outcome measure:
Number and type of services provided. Results During
1 year, clinical pharmacists contributed to 1,386 services
for 1,105 patients who were admitted in these two wards;
of these services, about 95% were accepted by the physi-
cians and about half of them were of moderate-to-life
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saving clinical significance. Also at least 32% of services
were considered to reduce the cost of drug therapy. Con-
clusions These results support the importance of clinical
pharmacists’ participation in health care team rounds to
improve the overall quality of medication therapy, enhance
patient care and outcome and reduce drug costs to patients
and society.

Keywords Clinical pharmacist - Clinical pharmacy
services - Iran

Impact of findings on practice

e Half of the interventions by clinical pharmacists in an
Iranian University hospital are of moderate to life-
saving significance.

e From a financial and patient-care perspective it is good
to involve a clinical pharmacist in the rounds of the
medical teams in hospitals in Iran.

Introduction

Medication related problems such as adverse drug reactions
(ADRs), medication errors and harmful drug interactions
may result in negative clinical and economic outcomes. The
cost-effectiveness of clinical pharmacy services have been
shown in some healthcare settings [1-6]. Also there are
reports regarding the effectiveness of clinical interventions
by pharmacy students on internal medicine clerkship [7],
clinical pharmacists in ambulatory clinics for high-risk
patients [8], during the dispensing process [9] and in nursing
homes [10]. Additionally, home-based post acute care
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interventions by pharmacists have been shown to reduce
readmission rates, total hospital stay and hospital based costs
[11]. In Iran clinical pharmacy residency was developed by
few American-educated Iranian clinical pharmacists as an
academic sub-specialty program for pharmacists and this
program included 18-month academic courses, 18 months
clinical practice in teaching hospitals and a clinical thesis.
Till now, clinical pharmacy services have been provided for
in-hospital patients in eight university hospitals. These
clinical pharmacists participate actively in physician rounds.
Their services include taking medication history on admis-
sion, providing recommendations to physicians regarding
the best treatment regimen (based on drug and dosage form
availability, efficacy, drug-interactions, ADRs and cost),
pharmaceutical care provision to patients (including dose
adjustment based on patients age, weight, kidney or liver
function, ADRs prevention or management, drug—drug,
drug—food or drug—disease interactions identification and
management), patient education, therapeutic drug monitor-
ing, provision of drug information to all medical team staff
and patients, and preparing of drug administration guide-
lines. In Iran, most of the clinical pharmacists’ activities have
been focused on specialized clinical areas such as infectious
diseases, nephrology, oncology, psychiatry, intensive care,
cardiovascular and endocrinologic diseases.

Aim of the study

This study was designed to understand (1) what types of
services are provided by clinical pharmacists in nephrology
and infectious disease wards? (2) Are clinical pharmacy
services in nephrology and infectious disease wards
accepted by physicians? (3) Is there any clinical benefit in
what clinical pharmacists do in the main teaching hospital
in Iran?

Methods

During a 12-month prospective data gathering phase, details
of all clinical pharmacy services in the nephrology and
infectious disease wards of a large university hospital
affiliated to Tehran University of Medical Sciences were
recorded in the pharmacotherapy monitoring forms. The
nephrology and infectious disease wards contained a total of
80 beds. The monitoring forms had been previously
developed for uniform documentation of all clinical phar-
macy residents’ interventions in these wards and contained
the demographic data of the patients (including the patients’
hospital number, age, sex, weight), past medical and drug
history of the subjects, drug-therapy data (including name,
dosage form and doses of drugs, their route and frequency

of administrations), physical examination and disease-spe-
cific laboratory findings (including blood urea level, serum
creatinine, electrolytes and uric acid concentrations, com-
plete blood count, iron status parameters, parathyroid hor-
mone level, serum liver enzymes concentrations, fasting
and post-prandial blood glucose, urinalysis findings, blood/
sputum/urine culture results). Most of the clinical pharmacy
services and the basis for each service were recorded in
these forms. Some of the clinical pharmacists’ activities
such as educational lectures, drug utilization reviews,
interventions for non-admitted patients were not recorded in
these forms.

Clinical pharmacy service was defined as any recom-
mendation by a clinical pharmacist that related to patient
drug therapy whether or not it resulted in any pharmaco-
therapy changes by physicians. Clinical Pharmacy services
were classified as: (a) improving clinical outcomes including
dosage adjustment for organ dysfunction, adding necessary
drug, identification and management of harmful drug—drug,
drug—disease, drug—food, or drug-herbal interactions, pre-
vention or management of ADRs, identification, prevention
or management of medication errors, therapeutic drug
monitoring, considering drugs’ compatibilities with paren-
teral solutions or other simultaneously administered inject-
able medications and stability of injectable drugs after
opening or reconstitution, providing of drug information to
patients and health-care staff and assisting patients’ adher-
ence to drug therapy and (b) potential drug cost-saving
change including reduction in drug dosage based on clinical
indication, change in dosage form, frequency or route of
administration (usually changing from parenteral to oral
drugs), discontinuation of unnecessary medication, or switch
to cheaper agent based on equal efficacy and probably less
ADRs [12]. Significance impact of clinical pharmacy ser-
vices were assessed according to guideline of Society of
Hospital Pharmacy of Australia [13] and like other similar
studies by an independent senior clinical pharmacist and
a physician who did not practice in these wards to reduce
bias [2].

Data that was extracted from the pharmacotherapy mon-
itoring forms was used to feed into an Excel® spreadsheet for
presentation and analysis.

Results

During this 1 year study, 1,105 patients with the mean age
plus or minus standard deviation of 52.5 £ 14.1 years old
were admitted in nephrology and infectious disease wards.
A total number of 1,386 clinical pharmacy services were
recorded during these 12 months in these wards; of them
1,310 (94.5%) were accepted to be prescribed by physi-
cians. So, the rate of accepted clinical pharmacy services
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Table 1 Types of pharmacist interventions

Type of intervention Number (%)

Drug discontinuation 297 (22.7)
Changing the frequency, duration 297 (22.7)
or dose of drugs
Adding a drug to treatment regimen 272 (20.8)
Changing from one to another drug 98 (7.5)
Laboratory parameters monitoring 83 (6.3)
Prevention or management of adverse 74 (5.6)
drug reactions
Prevention of medication error 68 (5.2)
Changing the dosage forms 60 (4.6)
Management of drug interactions 24 (1.8)
Therapeutic drug level monitoring 15 (1.1)
Considering drugs’ compatibilities 12 (0.9)
with parenteral solutions and other
concomitant parenteral drugs,
stability after opening or reconstitution
Assisting patient compliance 10 (0.8)
Total 1310 (100)

was 1.2 per patient. The percentage of each type of clinical
pharmacy services and the clinical significance of these
services has been presented in Tables 1 and 2 respectively.
As seen, about half of the clinical pharmacy services con-
sisted of discontinuation of unnecessary drugs and changing
in dose or frequency of prescribed drugs and treatment
duration and almost half of the services were of moderate to
major clinical significance. Those clinical pharmacy ser-
vices that aimed to reduce drug costs and consisted about
32% of all of interventions are summarized in Table 3.

Discussion

For the first time in Iran, this study analyzed documented
services by Iranian clinical pharmacists in nephrology and

Table 3 Clinical pharmacists’ interventions that reduced the drug
costs

Pharmacists’ interventions Number (%)

Discontinuation of unnecessary drug 230 (17.6)
Dose reduction according to clinical indication 134 (10.2)
Switch to oral formulation of same agent 48 (3.7)
Switch to less expensive agent 11 (0.8)

infectious disease wards of a main teaching hospital and
illustrated the value of those services in patient care.
Most of the clinical pharmacy services (66.2% of ser-
vices) in these wards were recommendations to clarify or
correct the physicians’ prescription including changes in
frequency, duration or dose of prescribed drugs, discontin-
uation of unnecessary drugs or addition of a the missed drug
to the patient’s treatment regimen, which is somewhat
similar to the findings of French clinical pharmacists [14].
French pharmacists reported 66% of their interventions as a
drug switch (22.2%), drug discontinuation (16.3%), addition
of a new drug (3.7%) and dose adjustment (23.8%). Adding
a new drug to the treatment regimen accounted for 20.8% of
Iranian clinical pharmacists compared with 3.7% in the
French study and this shows more missing treatment in our
hospital. As mentioned by other investigators, the major
cause of prescribing errors may be the result of the physi-
cians’ lack of essential drug and patient information at the
time of prescribing [15]. One method of providing such
information is computerized physician order entry [16];
however, computerized ordering systems have not been
provided in Iranian hospitals yet. This shows that how
important the role of clinical pharmacist is in our hospitals
and suggests that clinical pharmacists in hospitals can
intervene as experts to select an appropriate drug treat-
ment plan for patients. The clinical pharmacy service is
much more available than computerized physician order
entry. The intervention requires better utilization of phar-
macists’ time rather than additional resources. Most of the

Table 2 Clinical significance

L . Level of Description Number of interventions
of pharmacist interventions L

significance (percentage)

Insignificance No harm or injuries even without any intervention 214 (16.3)

Minor Small adjustments and optimizations to therapy, not expected 456 (34.8)
to significantly alter hospital stay or clinical outcome

Moderate Adjustment expected to enhance effectiveness of drug therapy, 592 (45.2)
producing minor reductions in patient morbidity or treatment
costs (<20% chance of noticed effect)

Major Interventions expected to prevent or address very serious 47 (3.6)
drug-related problems, with a minimum estimated effect
of reducing hospital stay by no less than 24 h

Life saving Interventions expected to prevent death, large financial 1(0.1)
loss or threat to goodwill/good name

Total 1310 (100)
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pharmacists in Iranian hospitals work in the drug dispensary
and are free at times in the morning when patients are visited
by physicians, as drugs are not distributed to the wards then
Pharmacists’ participation in medical team rounds at these
times, at least in some specialized wards such as nephrology,
infectious disease and intensive care, may provide phar-
macy services to these complicated patients with several
co-morbidities that need polypharmacy and sometimes
treatment with low therapeutic index drugs.

Determining the significance of the impact of clinical
pharmacy services may have been a potential source of bias
however we tried to reduce it by including a senior clinical
pharmacist and a physician who did not work in these
wards, as evaluators. The main limitation of this study was
the lack of control group. Since there was no matched
control group in this study to compare the clinical outcome
of patients in the intervention and control groups, the exact
cost effectiveness analysis of clinical pharmacists’ activi-
ties was impossible; however, according to raw data, we
partially see the pharmacoeconomically beneficial role of
the clinical pharmacist in the hospital setting.

As seen in Table 3, at least 32% of clinical pharmacy
services have the potential to reduce the cost of pharmaco-
therapy and the estimation is just based on changing the drug
administration route from parenteral to oral, discontinuing
of unnecessary drugs or reducing the dose based on clinical
indication. If dose reductions based on organ function,
changes to cheaper alternative treatment regimens, preven-
tion of adverse events and the cost of their management, or
better outcomes and shortening of hospitalization were
added to this estimation, we would be able to show the real
economic-justified role of clinical pharmacists in hospitals.
It shows that cost saving is one of the important roles of
clinical pharmacists; therefore, government and insurance
systems should support clinical pharmacy services in hos-
pitals and the health system.

In the present study clinical pharmacists provided 1.2
accepted services per patient which is less than that what
reported by English pharmacists; about three interventions
per patient [17]. We evaluated the clinical significance of
clinical pharmacy services according to Australian stan-
dards [13] which differ from those used in European
studies. Based on both consultant and clinical pharmacist
opinions respectively, about half of the Iranian clinical
pharmacy services were of moderate to life-saving clinical
significance. In the English study 26.6 or 44.2% of the
clinical pharmacists’ interventions had significant impact
according to consultant or pharmacist opinion respectively
[17]. In the first study in the Netherlands, 52 and 83 of 173
clinical pharmacists’ interventions (30 and 48% respec-
tively) were evaluated as having an extremely significant to
significant impact by physicians and pharmacists respec-
tively [18]. As seen, the clinical significance of Iranian

clinical pharmacists’ services is comparable to those of
their European colleagues.

In the present study, the acceptance rate of clinical
pharmacists’ services by physicians was about 95%. The
acceptance rate of pharmacist’s recommendations differs
from 36 to 38% in Australian reports [10] to 73-89% in
European [14, 17, 18] and 85-99% in American reports
[15, 19]. This finding shows the appreciation of Iranian
physicians of clinical pharmacy services.

Conclusion

Findings of the study support the importance of clinical
pharmacists’ position in improvement of the overall quality
of medication therapy, enhance patient care and outcome
and reduce drug costs to patients and society.
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