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ARTICLE INFO ABSTRACT

Article type: Background: Antibiotics can be life saving if they are used correctly, and can have unwanted side
effects specially resistance with incorrect use. Unfortunately in fear of no response, physicians use

broad spectrum antibiotics meticulously. In this Drug Utilization Evaluation (DUE), improper use

Original article

Keywords: of Vancomycin and five broad-spectrum antibiotics are studied to find faults and solution for this
Antibiotics problem.
Vancomycin Methods: This descriptive cross-sectional study performed during the March of 2012 to March

of 2013.DUE of Imipenem, Meropenem, Piperacillin-Tazobactam, Cefepime, Ciprofloxacin and
Vancomycin was done in 6 wards of Imam Hossein Hospital in Tehran. Demographic, clinical,
laboratory, imaging and treatment data were looked for in medical records of 686 patients. Evaluation
was done by three infectious disease specialist based on reference text book of Mandell’s Principles
and Practice of Infectious Diseases 2010 and IDSA Guidelines.

Results: This study showed 38.5% of prescriptions were correct and the remained 61.5% were
incorrect with different faults predominantly incorrect overuse in 51.1%.Ciprofloxacin was the
most common incorrect used drug in 74.8% cases and Piperacillin-Tazobactam with 48.7% cases
had the least common incorrect use. There was no fault in prescription of antibiotics observing age
and sex (pregnancy, breast feeding) factors.

Conclusions: Our results reveal a significant high level of the inappropriate use of Antibiotics
mostly as overuse and empirically without culture results. It is needed to establish continuing
medical education (CME) courses and a locally conformable guideline of antibiotic use based on
antibiogram results.
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Introduction

Irrational use of antibiotics can be associated with
a number of serious consequences to the patients and
community (1).The need to control antibiotic use has
grown out of concern for costs and emerging resistance
(2).The increasing worldwide emergence of antimicrobial
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resistance isamajor public health problem thatsignificantly
impacts patient treatment and outcomes (3).Transmission
of resistance between different strains of bacteria is an
important and danger event (4).The relationship between
antimicrobial use and antimicrobial resistance is complex,
with a growing body of data strongly suggesting that
higher levels of antimicrobial usage are associated with
increased levels of antimicrobial resistance (5).Better
understanding of factors influencing prescribing decisions
is essential and development of intervention programs
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aimed at optimizing the use of antibiotics in hospitals is
warranted (6).Many strategies have been used to improve
the prescription of antibiotics and their overall use in the
hospital setting (2).

Drug Use Evaluation (DUE) is a system of ongoing,
systematic criteria based evaluation of drug use that will
help ensure that medicines are used appropriately at the
individual patient level (7). DUE performed in in-patient
settings to identify trends of use and appropriateness of
prescribing pattern have shown that 22-65% antibiotic
prescriptions are either inappropriate (8) and in other
DUE surveys as 44-97% of prescriptions (9-11).

The spread of antibiotic resistance is associated with
complex and interconnected factors, such as excessive
and unnecessary prescribing of antibiotics, increased
self-prescribing by the people, poor quality of available
antibiotics, failure to implement simple infection control
practices, and the dearth of routine susceptibility testing
and surveillance (12).There are three important factors for
choosing appropriate antibiotic including identification
of pathogen, antibiotic sensitivity and host factors. The
first two are important paraclinical factors which are not
available in most instances and we should use the most
recently data about the etiology of different infectious
syndromes, but host factors should never be overlooked
(5). There are surveys about the quality of health care and
prescribing behavior around the world (1, 9, 11, 13-17)
and limited number of DUEs conducted in our hospital
care centers. In most surveys utilization of one or two
antibiotics has been evaluated as descriptive studies.
These describe patterns of drug utilization in terms of the
prevalence of a variety of antibiotic uses including Defined
Daily Dose (DDD), frequency, doses, intervals, routes of
administration and in analytic studies the appropriateness
of antibiotics (13,18-21).This research is an analytical
Drug utilization Evaluation aiming to assess whether drug
therapy is rational or not. Patient medical records were
reviewed for this purpose which is quite exhaustive. Other
advantages of this study include large sample (686 Cases)
and will describe problems of drug utilization with more
details for 6 antibiotics.

Methods

This is a cross-sectional retrospective DUE study
conducted in “Imam Hossein” Medical and Educational
Center in Tehran, Iran, in 6 different units including:
Internal medicine, Infectious Disease, Neurology, General
Surgery, Neurosurgery and orthopedic. The required
sample size was calculated using simple population
proportion formula by considering 40% proportion
correct antibiotic use in hospitals giving a maximum
sample because there is no similar study conducted in the
study area which is published.

23 %, XP(1-P)
d!

n =
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n=Required samples = 576 (16 cases for each antibiotic
at least in each ward)

Z= Standard score corresponding to 95% C1

P= Assumed proportion of correct antibiotic use to be
0.4

d= the margin of error tolerable 10%.

Patients who received each one of these 6 antibiotics
(Vancomycin, Imipenem, Meropenem, Cefepime,
Piperacillin-Tazobactam and Ciprofloxacin) were enrolled
in this study. This study was decided to be conducted in 6
months but due to low prescription frequency of Cefepime
and Piperacillin-Tazobactam, it was increased to one year
from April 2012 to April 2013.

The data extracted from patients’ medical records
including demographic (age, sex, pregnancy, breastfeeding),
length of hospital stay, history of drug allergy, renal, hepatic
and metabolic disease, CBC, renal and hepatic functional
tests, other concomitant administered drugs for potential
of interaction, signs and symptoms which contraindicated
using mentioned antibiotics, first and final diagnosis, and
drugs indicator including treatment regimen, dose and
frequency of administration, microbiological culture/
sensitivity testing were recorded in a predesigned data
collection form.. Antibiotics were prescribed for kinetic
and or prophylactic purpose.

Three infectious disease specialists reviewed each
medical record independently. Assessments of the
individual reviewers based on text book of Mandel’s
Principles And Practice Of Infectious Diseases, 2010 and
IDSA(Infectious Disease Society of America) guidelines
adapted to the local conditions were summarized in
a combined evaluation when at least two of the three
reviewers evaluated the prescription similar as prepared
list including:

A: Appropriate, B: Inappropriate, B1: Unnecessary,
B2: Age-related, B3-1: Pregnancy, B3-2: Breastfeeding,
B4: Concomitant Disease, B5-1: Insufficient Spectrum,
B5-2: High Spectrum, B5-3: Unnecessary Combination
of Two Similar Spectrum Antibiotic, B5-4: Ineffective,
B6: Improper Dose, B7: Improper Combination, BS:
Duration of treatment)

Descriptive analyses of data were performed using
SPSS software (version, 20).

Results

A total of 686 patients were included during a 12 month
study. They have received at least one of this six studied
antibiotic including Vancomycin, Imipenem, Meropenem,
Cefepim, Piperacillin-Tazobactam and Ciprofloxacin.
They were admitted in 6 different units. Number and
percentage of patients in each department is shown in
Table 1.

Results showed that the percentage of patients was
65.5% Male (450 Cases) and 34.4% Females (236 Cases)
respectively.
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Table 1. Number of studied Patients in different wards.

Ward Number (Percent)
Internal 132 (19.2)
Infectious 126 (18.4)
General Surgery 114 (16.6)
Orthopedics 108 (15.7)
Neurosurgery 104 (15.2)
Neurology 102 (14.9)
Total 686 (100)

Table 2. Antibiotics used in different wards.

Antibiotic Frequency Percent
Ciprofloxacin 137 20
Vancomycin 136 19.8
Imipenem 125 18.2
Meropenem 124 18.1
Cefepim 88 12.8
Piperacillin-Tazobactam 76 11.1
Total 686 100

Table 2 shows number and percent of used antibiotics
in different wards.

Ciprofloxacin utilization was the most common with 137
(20%) prescription followed by Vancomycin, Imipenem,
Meropenem, and Cefepim in order; and Piperacillin-
Tazobactam (the least one 76 (11.6%)).

There were 231 patients with positive cultures from
different samples as shown in Table 3. From 686 studied
samples, 33.7% of them were positive.

In 5.8% of patients multiple samples were positive. The
isolated germ in 18% of patients with positive culture
were sensitive to the used antibiotic, but 24% of cases the
germ were resistant to prescribed antibiotic and in 58%
the disk of the ordered antibiotic wasn’t used and the
sensitivity of the microorganism is unknown as showed
with details in Table 4.

Antibiotic Use was rational in 264 (38.5%) cases and
irrational in 422 (61.5%).As the results shows the most
common reason for inappropriateness was suing very
broad-spectrum antibiotics in 20% of cases. The second
most common reasons were the use of two similar broad-
spectrum antibiotics in 16.2% and the unjustified (not
indicated) use of antibiotics, which was found in 14.4% of
cases. No inappropriate use was related to age, pregnancy
and breastfeeding (Table 5).

There was no drug discontinuation due to adverse
reactions and no contraindication for any studied drug in
this study.

The most frequent inappropriate use was in Neurologic
Ward (71%) followed by General Surgery, Internal
Ward, Orthopedics, and Neurosurgery in order; the least
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Table 3. Frequency and percent of culture results.

Sample Frequency Percent
Positive
Urine 63 9.2
Ulcer Discharge 50 7.3
Multiple Sample 40 5.8
Sputum 35 5.1
Blood 34 5.0
Ascites 6 9
Pleural Effusion 1 .1
Deep Abscess 1 1
Total 230 33.5
Negative 456 66.5
Total 686 100.0

frequent inappropriate use was in Infectious Disease Ward
(46.3%). There was no significant difference between
internal wards(Internal Medicine, Neurology) and surgical
wards(General Surgery, Orthopedics, Neurosurgery) as
shown in Table 6 (P<0.17).

The most frequent inappropriate antibiotic use was for
Ciprofloxacin (74.8%) and the least one for Piperacillin-
Tazobactam (48.7%) (Table 7).

Table 8 shows the number and percent of appropriate
and inappropriate use of each antibiotic with the causes of
inappropriate utilization.

With regard to the diagnosis, antibiotic prescription
was not the same in different wards. In infectious
ward Piperacillin-Tazobactam with 24 prescription
had the least incorrect use (19 cases=79.2% rational,
5 cases=20.8%irrational) mostly due to unnecessary
combination with similar spectrum antibiotic. Cefepime
with 20 prescription had the most common incorrect use
(7 cases=35% rational, 13 cases=65%irrational) mostly
due to insufficient spectrum.

In Internal ward Meropenem with 23 prescription
had the least incorrect use (10 cases=43.5% rational, 13
cases=56.5%irrational) mostly due to unnecessary use in
30.4% cases. Piperacillin-Tazobactam with 20 prescription
was used correctly in 6case=30% and incorrectly in 14
cases=70% mostly due to high spectrum in 25% cases.
Ciprofloxacin was used in 26 cases, correctly in 8
cases=30.8% and incorrectly in 18 cases=69.2% mostly
due to unnecessary use in 34.6%. The two later drugs had
the most common irrational use in this ward.

In General Surgery department Vancomycin with

December 2014;2(4)
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Table 4. Frequency and percent of antibiogram results of used
antibiotics.

Antibiotic Sensitivity Frequency Percent
Imipenem Sensitive 6 0.9
Imipenem Resistant 15 22
Imipenem No Disk 17 2.5
Meropenem Sensitive 2 0.3
Meropenem Resistant 2 0.3
Meropenem No Disk 39 5.7
Tazocine Sensitive 2 0.3
Tazocine Resistant 5 0.7
Tazocine No Disk 18 2.6
Cefepim Sensitive 1 0.1
Cefepim Resistant 4 0.6
Cefepim No Disk 28 4.1
Ciprofloxacin Sensitive 20 2.9
Ciprofloxacin Resistant 20 2.9
Ciprofloxacin No Disk 11 1.6
Vancomycin Sensitive 10 1.5
Vancomycin Resistant 9 1.3
Vancomycin No Disk 21 3.1
Total 230 33.5

Without Culture 456 66.5

Total 686 100

20 prescription had the most common incorrect use (16
cases=80% irrational, 4 cases=20%rational) mostly due
to insufficient spectrum. Piperacillin-Tazobactam with
19 prescription had the least common incorrect use (9
cases=47% rational, 10cases=53%irrational) mostly
due to use of unnecessary combination of two similar
spectrum antibiotic in 21.5% cases.

In Orthopedics ward Ciprofloxacin with 22
prescription had the most common incorrect use
(19 cases=86.4% irrational, 3 cases=13.6%rational)
mostly due to unnecessary combination of two similar
spectrum antibiotic in 27.3% cases. Vancomycin with
26 prescription had the least common incorrect use (16
cases=61.5% rational, 10 cases=38.5%irrational) mostly
due to use of high spectrum antibiotic in 23.1% cases.

In Neurology ward Imipenem with 20 prescription had
the least common incorrect use (9cases=45% irrational,
11cases=55%rational) mostly due to unnecessary use
in 15% cases. Cefepime with 10 prescription had the
most common incorrect use (9cases=90% irrational,
Icases=10%rational) mostly due to use unnecessary
combination of two similar spectrum antibiotic in 50%
cases.
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Table 5. Overall appropriate antimicrobial therapy causes.

Appropriateness Number Percent
A 264 385
B 422 61.5
Bl 99 14.5
B2 0 0
B3-1 0 0
B3-2 0 0
B4 2 0.3
B5-1 43 6.3
B5-2 148 21.6
Bs5-3 111 16
B5-4 5 0.7
B6 10 1.5
B7 1 0.15
B8 3 0.45
Total 686 100

A: Appropriate, B:lnappropriate, (Bl:Unnecessary, B2:Age,
B3-1:Pregnancy, B3-2:Breastfeeding, B4:Concomitant Disease,
B5-1:Insuficient Spectrum, BS5-2:High Broad Spectrum, BS-
3:Unnecessary Combination of Two Similar Spectrum Antibiotic,
B5-4:Ineffective, B6:Improper Dose, B7:ImproperCombination,
B8:Duration of treatment)

In Neurosurgery ward Piperacillin-Tazobactam with
24 prescription had the least common incorrect use (5
cases=20% irrational, 19 cases=80%rational) mostly
due to unnecessary combination of two similar spectrum
antibiotic in 16.7% cases. Cefepime with 20 prescription
had the most common incorrect use (13 cases=65%
irrational, 7 cases=35%rational) mostly due to use
insufficient spectrum antibiotic in 35% cases.

Discussion

This study was conducted in order to evaluate and
improve the rate of appropriate use of Vancomycin and
five of the broadest-spectrum antibiotics. The control of
infectious disease is seriously threatened by the steady
increase in the number of resistant microorganisms (19).
Emergence of antimicrobial resistance is a result of the
use, over use and misuse of antibiotics (20). The best way
of antibiotic therapy is based on culture and antibiogram
results.

Our study showed that 94% of antibiotic courses in
our hospital were empirically selected based on clinical
judgment and only 6% on relevant culture results. Some
of previous studies about antibiotics had also shown that
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Table 6. Appropriateness of antibiotic use in different wards.

T A:Appropriate B:Inappropriate

Wards Number Percent Number Percent
Infectious Ward 66 52% 60 48%
Neurosurgery 43 41% 61 59%
Internal Ward 47 36% 85 64%
General Surgery 40 35% 74 65%
Orthopedics 39 35% 69 65%
Neurology 29 29% 73 71%

Table 7. Appropriateness of different antibiotic use.

Appropriateness

A:Appropriate

B:Inappropriate

Antibiotic

Piperacillin- Tazobactam 51.3% 48.7%
Imipenem 44.6% 53.4%
Vancomycin 43.9% 56.1%
Meropenem 40.7% 59.3%
Cefepime 33% 67%
Ciprofloxacin 25.2% 74.8%

the vast majority of courses as 77% (22), 98% (23), 94%
(24) were empirically prescribed. In one study Ultra broad
spectrum combination therapy (U-bSCT) was employed
for 11 patients but was necessary in only 2 (24). In a
septic work-up result showed positive cultures in 57%
of cases and 78% antibiotics were changed according to
the sensitivity data to narrow-spectrum antimicrobials.
In 22% cases, pathogens were susceptible to narrow-
spectrum antibiotics even though broad-spectrum was
continued (25). In an educational intervention among
professionals, the use of bacterial culture and sensitivity
tests improved by 88.29% from 65.22% and the correct
indication rate improved to 94.59% from 84.38% after one
month education course (26).The vast majority broadest-
spectrum antibiotic treatments were initiated empirically
and rate of appropriateness decreases significantly and if
they do not respond, leading to change to even Ultra broad
spectrum combination therapy. These situations facilitate
emergence of multi-drug-resistant organisms, as well as
significant expenses.

In our center antibiotic use was rational in 264 (38.5%)
cases and irrational in 422 (61.5%). This incorrect
overuse of antibiotics is due to unavailability of culture
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and antibiogram and in fair of time wasting in critically
ill patients. Other studies have shown that 22-65%
antibiotic prescriptions are inappropriate (8, 21) and in
other DUE surveys as 44-97% of prescriptions (9-11).
Our results showed nearly 90% antibiotics are prescribed
empirically in critical conditions. There were 33.5%
positive cultures in next days with only 0.059% sensitive
bacteria to used antibiotic overall. Fahmi et al., showed
that initial use of Piperacillin-tazobactam as empirical
therapy was inappropriate in 43% of cases but decreased
to 22% after switching to an alternative antibiotic with
narrow spectrum after receipt of culture and susceptibility
data (25). Study of Kambaralieva et al., also showed
similar finding as unjustified use of antibiotics in 48.6%
the most common reason given for inappropriateness
(13). In other studies evaluation of drug use was based
on response to therapy, antibiogram (1) dose, duration
and interval (8,18, 21-23), average number of antibiotics,
mean duration, route of administration and diagnosis
with different results (13, 24,27).There is not any study
similar to ours evaluating antibiotic use with a significant
impact on variables including: identification of pathogen,
antibiotic sensitivity of the organism and host factors
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including allergy, age, sex (pregnancy, breastfeeding),
metabolic disease, renal and hepatic function and site of
infection in different internal and surgical wards. Fonseca
et al., showed that in 78.9% of surgeries, the antibiotic
was correctly chosen; but in only 15.9% of surgeries was
the initial antibiotic administration correctly timed; and
the use of antibiotics in the post-operative period was
appropriate in only 29.8% of cases (27), in another study
the overall compliance rate of surgeons with guidelines
for antibiotic prophylaxis was 36.3%.as 81%(28). But
there is no comparison between medical and surgical
ward in that center. In Tarcea et al., study 42.92%
prescriptions were considered inappropriate. In 49.82 %
the dose was incorrect, 20 % were inadequate in terms of
treatment duration and 15.44 % were wrongly indicated.
Inappropriate use was significantly higher among
empirical prescriptions than the documented ones (29).
The wide range of appropriate use in different evaluations
is based on studied factors.

In this study Ciprofloxacin has the most common use
usually as polypharmacy in empirical therapy which is
similar to 3 other studies (6, 21, 22) and the most frequent
inappropriate antibiotic use (74.8%) nearly similar to
other investigation as 60% (13) and 74% (22), mostly
due to no indication and unnecessary combination of
two similar spectrum antibiotic. It is usually combined
with Anti-pseudomonal drugs in sever ill patient mostly
without positive culture.

Piperacillin-tazobactam has the least inappropriate use
(48.7%). In Raveh et al., study it was used appropriately
in 90% of cases (22). In drug utilization evaluation of
Piperacillin-tazobactam by Fahmi et al., appropriate use
was 57% mostly in surgical wards (86%) and the surgical
intensive care unit (66.7%) (25), and in another study rate
of appropriateness was 86% (30). It has the lowest rate of
use because it is not well known and not available every
time in our center.

There is no study comparing results of appropriateness
of Cefepim, Imipenem, and Meropenem use with variables
similar to this study.

Result of this study showed appropriate use of Cefepime
was 33%, of course this low rate actually would have
been due to low antibiotic sensitivity test for Cefepime
as 0.7% in patients. In Raveh et al., study, rational use
of Cefepime was 91% (22). In another survey correct
indication rate was 84.38% which improved 94.59%
after one month education course along with bacterial
culture and sensitivity tests improvement by 88.29% from
65.22% (26).

In Mabhini et al., study Carbapenem Utilization was
justified in 72% of Critically Ill Patients but according
to the culture results, continuation of treatment in 47%
cases was unjustified (32), which is mildly more than
ours (40.7- 44.6%).In one center Meropenem appropriate
use was 79% which raised to 89% with one month
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education. Most antibiotic courses were empirical and
only minorities (22%) were based on a relevant culture
result; the rate of appropriateness of empiric treatment
was significantly lower than that of treatment based on a
relevant culture result (22). In Khan et al., study 97.52%
of Meropenem prescriptions were indicated in diseases
encouraged by guidelines but empirical therapy was the
major problem reported in this study as in 43% of the cases
(33). Utilization Evaluation of Meropenem at a Hospital
in Thailand showed 95.7% agreed with indication criteria
(34). In evaluating the use of restricted antibiotics in an
academic hospital in Romania in ICU Meropenem and
Imipenem were prescribed inappropriate in 46.55% and
44.06 % of cases in order (29). The large differences
between studies as ours are based on intervention,
education and culture results.

Vancomycin was used incorrectly in 56.1% cases due
to High Broad- Spectrum in 31% MSSA (Methicillin
Sensitive Staphylococus aureus) and unnecessary use
in 23% cases. Another studies demonstrated appropriate
use of Vancomycin in 16% (1), 74.2% (18), 49.7% (29),
30% (35), 36.3% (28), 35% (36), 70% (37) and 91%
(38) cases. The finding of high rate of appropriate use
of antibiotics in one center (74.2%) may indicate the
effectiveness of the AOF(Antibiotic Order Form) as
well as the cooperation of all health personnel, the better
follow-up system and of course the support of the policy
makers (18). Serum samples should be drawn to assess
trough concentrations before the fourth dose, when steady
state levels are likely achieved which is usually ignored,
in one study serum levels were below target in 72% of the
time (39). In our center there was no assessment of trough
level of Vancomycin and drug might have been delivered
in sub therapeutic level.

Antibiotic prescriptions were seriously inappropriate
in this survey with prescribing patterns failing to strictly
adhere to the international guidelines. There was no
study conducted on this topic in the hospital and in the
study area. The selection of appropriate antimicrobial
therapy requires the knowledge of infectious diseases,
and a thorough understanding of the likely microbial
cause of the infection, the properties of the antimicrobials
available for treating these infections, pharmacokinetic
profile, tolerability, and safety (6).The majority of
patients have been admitted from emergency room; it
seems probable that critical condition of patients admitted
to these wards may have caused such a broad-spectrum
antibiotic use. Drug utilization studies are helpful in
understanding the current practice in clinical settings.
The results of this study may be helpful for clinicians to
improve the patient care. It is also very helpful for health
systems decision makers to reduce the costs of treatment
by utilizing culture and sensitivity testing in hospitals.
The importance of providing basic information about
drugs to physicians can’t be overlook for the rational use
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of drugs, and this insight should not be restricted to drug
visitors’ activities. The meta-analysis supports the use
of restrictive interventions when the need is urgent, but
suggests that persuasive and restrictive interventions are
equally effective after six to more than 24 months (31).

Conclusion

Our results reveal a significant high level of the
inappropriate use of Antibiotics mostly as overuse
and empirically without culture results. It is advised to
establish continuing medical education (CME) courses
for physicians to familiarize them with standards, and
adoption of a locally conformable guideline of antibiotic
use can resolve this problem. Regarding empiric
treatments which were common can increase risk of
antimicrobial resistance by using ineffective antibiotics.

Limitations

There was one limitation in this study as it was
designed in prospective plan but awareness of the
physicians would bias to interpret the results so was
conducted as a cross sectional retrospective Drug Use
Evaluation study.

Acknowledgments

This study was partially supported by Clinical Research
and Development Center of Imam Hossein Hospital. We
wish to express our gratitude to Dr. Kourosh Shaeibani,
Dr. Mahdi Yaseri, Dr. Mahdavi and the research center
staffs for their collaboration during the study.

References

1. Mohammadi M, Mirrahimi B, Mousavi S, Moradi M. Drug Use Evaluation
of Three Widely Prescribed Antibiotics in a Teaching Hospital in East of
Iran. J Pharm Care 2013; 1(3): 100-3.

2. Shelley Anne Diamond, Beverley Jane Hales. Strategies for controlling
antibiotic use in a tertiary-care paediatric hospital. Paediatr Child Health
1997; 2(3):181-6.

3. Bronzwaer SL, Cars O, Buchholz U, et al. A European study on the
relationship between antimicrobial use and antimicrobial resistance. Emerg
Infect Dis 2002; 8:278-82.

4. George M, Eliopoulos. Principles of anti-infective therapy. In: Lee
Goldman, Andrew I. Schafer. Goldman’s Cecil Medicine.Philadelphia:
Saunders 2012.p.1763-1767.

S. George M. Eliopoulos. Principles of Anti-infective Therapy. In: Mandell,
Douglas, And Bennet., Principles And Practice Of Infectious Diseases,
Philadelphia, Churchil Livingstone;2010.p.224- 235.

6. AL-Niemat S, Bloukh D, Al-Harasis M, Al-Fanek A, Salab R. Drug use
evaluation of antibiotics prescribed in a Jordanian hospital outpatient and
emergency clinics using WHO prescribing indicators. Saudi Med J 2008;
29(5):743-8.

7. Chelkeba L. Antimicrobials use evaluation in Arba Minch Hospital, Gamo
Gofa zone, South Ethiopia. African Journal of Pharmacy 2013;1(1):001-
008.

8. Abebe F, Fikadu Berhe D, Hadgu Berhe A, Zeru Hishe H, Akaleweld M.
Drug use evaluation of ceftriaxone: The case of ayder referral hospital,
Mekelle, Ethiopia. IIPSR 2012; 3(7):2191-5.

9. Hariharan S, Pillai G, Mclntosh D, Bhanji Z, Culmer L, Harper-McIntosh
K. Prescribing patterns and utilization of antimicrobial drugs in a tertiary

160 jpe.tums.ac.ir

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

care teaching hospital of a Caribbean developing country. Fundam Clin
Pharmacol 2009; 23(5):609-15.

Hu S, Liu X, Peng Y. Assessment of antibiotic prescription in hospitalized
patients at a Chinese university hospital. J Infect 2003; 46:161-3.

11. Ider BE, Clements A, Adams J, Whitby M, Muugolog T. Prevalence of
hospital-acquired infections and antibiotic use in two tertiary Mongolian
hospitals. J Hosp Infect 2010;75(3):214-19.

Awad Al, Eltayeb IB, Baraka OZ. Changing antibiotics prescribing practices
in health centers of Khartoum State, Sudan. Eur J ClinPharmacol 2006;
62(2):135-42.

Kambaralieva B, Bozgunchiev M, Zurdinov A, Harun-Or-Rashid, Junichi
S. An Assessment Of Antibiotics Prescribed At The Secondary Health-Care
Level In The Kyrgyz Republic. Nagoya J Med Sci 2011;73:157-68.

Borg MA, Zarb P, Ferech M, Goossens H. Antibiotic consumption in
southern and eastern Mediterranean hospitals: results from the armed
project. J Antimicrob Chemother 2008;62(4):830-6.

Mettler J, Simcock M, Sendi P, et al. Empirical use of antibiotics and
adjustment of empirical antibiotic therapies in a university hospital: a
prospective observational study. BMC Infect Dis 2007; 26(7):21.

Singh J, Burr B, Stringham D, Arrieta A. Commonly used antibacterial
and antifungal agents for hospitalized paediatric patients: Implications for
therapy with an emphasis on clinical pharmacokinetics. Paediatr Drugs
2001;(3):733-61.

Dumpis U, Gulbinovic J, Struwe J, Lagergren A, Griskevicius L, Bergman
U. Differences in antibiotic prescribing in three university hospitals in
the Baltic region revealed by a simple protocol for quality assessment of
therapeutic indications. Int J Clin Pharmacol Ther 2007; 45(10):568—
76.

Ayuthya SK, Matangkasombut OP, Sirinavin S, Malathum K,
Sathapatayavongs B. Utilization of restricted antibiotics in a university
hospital in Thailand. Southeast Asian J Trop Med Public Health
2003;34(1)179-86.

Ayinalem G, Gelaw B, Belay A, Linjesa J. Drug use evaluation of ceftriaxone
in medical ward of Dessie Referral Hospital, North East Ethiopia. Int J Basic
Clin Pharmacol 2013;2(6):711-17.

Food, Medicine and Health Care Administration and Control Authority
(FMHACA), Ethiopia. Antimicrobial use, resistance and containment
baseline survey, syntheses of findings, Aug 2009, Addis Ababa, Ethiopia.
Ozgeng O, Geng VE, Ari AA, et al. Antibiotic Resistance Study Group
of Turkish Association of Clinical Microbiology and Infectious Diseases,
Evaluation of the therapeutic use of antibiotics in Aegean Region hospitals
of Turkey: A multicentric study. Indian J Med Microbiol 2011;29(2):124-9.
Raveh D, Muallem-Zilcha E, Greenberg A, Wiener-Well Y, Schlesinger
Y, Yinnon AM. Prospective Drug Utilization Evaluation Of Three Broad-
Spectrum  Antimicrobials:  Cefepime,
Meropenem. Q J Med 2006;99(6):397-406.
Mousavi S, Behi M, Taghavi MR, Ahmadvand A, Ziaie S, Moradi M. Drug
Utilization Evaluation of Imipenem and Intravenous Ciprofloxacin in a
Teaching Hospital. IJPR 2013;12(supplement):161-7.

Ramsamy Y, Muckart DJ, Han KS. Microbiological surveillance and
antimicrobial stewardship minimise the need for ultrabroad-spectrum
combination therapy for treatment of nosocomial infections in a trauma
intensive care unit: An audit of an evidence-based empiric antimicrobial
policy. S Afr Med J 2013;103(6):371-6.

Khan FY, Elhiday A, Khudair IF, et al. Evaluation of the use of piperacillin/
tazobactam (Tazocin®) at Hamad General Hospital, Qatar. Infection and
Drug Resistance 2012;5: 17-21.

Shi Q, Ding F, Sang R, Liu Y, Yuan H, Yu M. Drug use evaluation of cefepime
in the first affiliated hospital of Bengbu medical college: a retrospective and
prospective analysis. BMC Infect Dis 2013; 13:160.

Fonseca LG, Oliveira Conterno L. Audit of antibiotic use in a Brazilian
University Hospital. Braz J Infect Dis 2004;8(4): 272-80.

Tourmousoglou CE, Yiannakopoulou ECH, Kalapothaki V, Bramis J, St
Papadopoulos J. Adherence To Guidelines For Antibiotic Prophylaxis
In General Surgery: A Critical Appraisal. J Antimicrob Chemother
2008;61(1):214-18.

TarceaBizo P, Dumitras D, Popa A. Evaluation of restricted antibiotic use in

Piperacillin-Tazobactam ~ And

December 2014;2(4)


jpc.tums.ac.ir

Shoaei et al.

30.

31.

32.

33.

34.

December 2014;2(4)

a hospital in Romania. Int J Clin Pharm 2015;37(3):452-6.

Zeenny R, Nasr Z, Adaimy I. Retrospective evaluation of the appropriate use
of Piperacillin/Tazobactam in a tertiary care teaching hospital in Lebanon.
Acta Medica Mediterranea 2014;30(3):655-63.

Davey P, Brown E, Charani E, et al. Interventions to improve antibiotic
prescribing practices for hospital inpatients. The Cochrane Database Syst
Rev 2013;4:CD003543.

Mahini Sh, Hayatshahi A, Torkamandi H, Gholami K, Javadi MR.
Carbapenem Utilization in Critically Ill Patients. J Pharm Care
2013;1(4):141-4.

Khan MU, Yousuf RI, Shoaib MH. Drug utilization evaluation of
meropenem and correlation of side effects with renal status of patients in a
teaching based hospital. Pak J Pharm Sci 2014;27(5):1503-8.

Ouwauttipong T. Utilization Evaluation of Meropenem at Sukhothai Hospital.

Buddhachinaraj Medical Journal 2008;25(1):177-84.

35.

36.

37.

38.

39.

jpe.tums.ac.ir

Junior MS, Correa L, Marra AR, Camargo LF, Pereira CA. Analysis of
vancomycin use and associated risk factors in a University Teaching
Hospital: A Prospective Cohort Study. BMC Infect Dis 2007;1(7): 88.
Khalili H, GholamiKh, Hajiabdolbaghi M, Sairafipoor Z. Vancomycin
Drug Utilization Evaluation (DUE) In Infectious Disease Ward Of Imam
Khomeini Hospital. Tehran University Medical Journal 2007;64(12): 64-8.
(In Persian)

Vazin A, Japoni A, Shahbazi S, Davarpanah M. Vancomycin Utilization
Evaluation At Hematology-Oncology Ward Of A Teaching Hospital In Iran.
1JPR 2012;11:163-70.

Khalili H, Elyasi S, Hatamkhani S, Dashti-Khavidaki S. Adherence to
Empiric Antibiotic Therapy Guideline in a Referral Teaching Hospital,
Tehran, Iran. Acta Medica Iranica 2012;50(1):47-52.

Bollinger M, Hamilton M, Schroeder K, et al. Vancomycin use in a rural
hospital: a 3-year retrospective study. Can J Rural Med 2015;20(2):56-62.

161


jpc.tums.ac.ir

