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Abstract
Introduction: It is estimated that between 30 to 60
percent of antibiotics are prescribed inappropriately. Antibiotic prescription for hospitalized patients,
especially in the emergency department, and their
frequent changes by various services is concerning. This study was performed to determine the
status and pattern of antibiotic prescription in the
emergency department of Imam Reza hospital.

one antibiotic by various services; among them
cephalosporins (85.2%) and macrolides (23.8%)
were the most common. One-hundred and eleven
patients who received antibiotics (29.2%) had at least
one change in the prescribed antibiotic, among them
changing the consumed antibiotics occurred once for
79, twice for 24, three times for 5, and four times for
3 patients.

Methods: Five-hundred and forty patients participated in this cross-sectional study, which was conducted
at the emergency department of Imam Reza hospital, Mashhad, between August 2014 and July 2015.
Demographic information, clinical symptoms during
admission, prescribed antibiotic regimens (including
type and dosage) and changes in the treatment regimen, were recorded and statistically analyzed.

Conclusions: The study indicates differences in antibiotic prescription patterns among physicians in
emergency medicine department compared with
those of other services. These differences and inconsistencies can be significantly reduced by periodic
educational programs and review of the antibiotics
prescribed for each patient.

Results: Patients who required more long-term hospitalization were provided a consultation. The most
frequent consultation requests were sent to internal
medicine (433, 80.2%), followed by infectious diseases (66, 12.2%) and surgery (38, 7%) wards. Threehundred and seventy nine patients received at least

24

Key words: Antibiotic prescription,
Emergency department, Antibiotic regimens

WORLD
FAMILY
MEDICINE/MIDDLE
EAST
JOURNAL
FAMILY
MEDICINE
VOLUME
ISSUE
MARCH 2018
WORLD
FAMILY
MEDICINE/MIDDLE
EAST
JOURNAL
OFOF
FAMILY
MEDICINE
VOLUME
15 16
ISSUE
10,3,
DECEMBER
2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

O R I G I N A L CO N T R I B U T I O N / C L I N I C A L I N V E S T I G AT I O N

receiving treatment, b) patients without a definite primary
diagnosis.

Introduction
Appropriate use of medications is the cornerstone of
pharmaceutical policies. The World Health Organization
(WHO) considers the consumption of medications with
effective treatment impact as a fundamental way to achieve
this purpose (1, 2). However, many different reports
suggest that approximately 30-60% of prescribed drugs
have been inappropriate. Physicians, distributors and the
patients, through self-treatment, have been responsible
for such drug abuse (3, 4).
In 1990, 12% of the worldwide total sales of drugs were
antibiotics (5). The contribution of developing countries
to this sale has risen from 19% to 34% in a 10 years
period, which reflects the increase in the cost of antibiotics
especially in developing countries, despite efforts to limit
the excessive use of antibiotics (5). In the United States,
450 million dollars is spent on antibiotics for the treatment
of respiratory tract infections, bronchitis, and sinusitis,
annually. Since most of these infections are viral, even if
half of these prescriptions are incorrect, as studies have
shown, every year about 225 million dollars are being
wasted solely in the treatment of such infections (6). It is
estimated that between 25 to 35 % of drug budgets are
allocated to antibiotics (7). This ratio has been estimated
to be 20 % in Iran (8).
Furthermore, inappropriate consumption of antibiotics has
undesirable effects such as microbial resistance (9, 10). On
the other hand, controlling the consumption of antibiotics
leads to improved sensitivity (11). Iran is no exception to
this global problem. Reports from Tehran showed that 57%
of hospitalized patients received antibiotics (8). In addition,
there are studies showing that more than 37% of antibiotics
were inappropriately prescribed (12). Therefore, it seems
necessary to implement new and more effective policies to
control the inappropriate use of antibiotics, internationally
(13-15).
Being fully aware of the details of antibiotic consumption
and patterns of antibiotic prescription is of cardinal
importance to be used as a basis for future interventional
programs. Therefore, the present study was conducted
in Imam Reza educational hospital, Mashhad, Iran with
the aim of determining the status and pattern of antibiotic
prescription.

Methods
This cross-sectional study was conducted between August
2014 and July 2015, at emergency department of Imam
Reza hospital in Mashhad, Iran. Imam Reza hospital is
an academic treatment center with approximately 250,000
entrances in year to its emergency department.
All patients admitted in the emergency department with
triage levels of 1-3, who had a consultation with internal
medicine, surgery, or infectious disease specialists and
had at least 6 hours of stay, were included. The exclusion
criteria were: a) lack of consent to hospitalization and

During the course of treatment, demographic
characteristics, clinical symptoms on admission, antibiotic
regimens prescribed (including type and dosage), and
changes in the treatment regimen were investigated.
The sample size was determined with an alpha error of
5% with power of 80%. Finally, the data was collected
from 540 patients by a checklist and were imported into
SPSS software (version 11.5 for Windows, SPSS Science,
Apache Software Foundation, Chicago, IL, USA) after
being verified and corrected.
Quantitative data were described by mean ± standard
deviation (SD), while frequency and frequency percentage
was used for qualitative data. T-Student test or One Way
ANOVA were applied for quantitative variables and ChiSquare test was used for qualitative variables. In cases
of non-normally distributed variables, appropriate nonparametric tests were applied. All tests with a P-value <
0.05 were considered as statistically significant.

Results
Records of 540 patients, who qualified for the study,
were completely analyzed. The mean age of the patients
was 58.9 ± 19.5 years and 60.4% were male. Only 19
(5%) patients were transferred to hospital by pre-hospital
emergency services. The most frequent chief complaints
on admission were related to the gastrointestinal tract
(details are shown in Figure 1).
The mean age of the patients admitted to surgery service
(42.3 ± 21 years) was significantly lower than the patients
admitted to the internal medicine (60.6 ± 18 years) and
infectious diseases (60.1 ± 21 years) services (P < 0.001).
No significant difference in gender distribution between
the various services patients was observed (P = 0.3).
Patients requiring more long-term hospitalization were
provided with a consultation according to the request
of the emergency medicine physicians. Most frequent
consultation requests were sent for specialists of internal
medicine (433; 80.2%), followed by infectious diseases
(66; 12.2%) and surgery (38; 7%).
No significant difference was observed regarding sex, age,
or referral to the emergency department by Emergency
Medical Service between the patients who received
antibiotics and those who did not.
In this study, 379 patients received at least one antibiotic
prescription, among whom 323 (85.2%) received
cephalosporins and 128 (23.8%) received macrolides.
Table 1 shows the frequency of antibiotics prescribed by
different consultant services (internal medicine, surgery,
and infectious diseases).
Figure 2 shows the change in the patients’ prescribed
antibiotic(s). As shown, 227 cases (60%) had a change in
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Figure 1: Chief complaint categorized based on initial presentation to the emergency department

Figure 2: The frequency of administration of antibiotics for hospitalized patients in the emergency department
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Table 1: Frequency of administration of various antibiotics by different specialties

* Frequency (%)
their antibiotic administration status, including alteration in
the type of prescribed antibiotic (113 cases; 50%), initiation
of a new antibiotic (104 cases; 46%), and discontinuation
of the prescribed antibiotic (10 cases; 4%). Among the
alterations made in the type of prescribed antibiotics, 79
(70%) were done to achieve a higher range of efficacy,
21 (18.5%) was aimed at a less efficacious drug, and
13 (11.5%) were done to change the class of antibiotics.
The majority of alterations were administered by internal
medicine specialists. A hundred and eleven patients (30%)
had at least one alteration in their antibiotic regimen. This
change occurred once for 79, twice for 24, three times for
5, and four times for 3 patients.
Considering the change of antibiotics, the difference
between the internal medicine and emergency medicine
specialties was higher for three antibiotics (carbapenems,
cephalosporins and quinolones). Internal medicine
specialists tended to use wider spectrum antibiotics in
53 cases (71.6%). Concerning the change of antibiotics,
the difference between the infectious diseases and
emergency medicine specialists was higher for three
antibiotics (carbapenem, cephalosporins and macrolides).
The infectious diseases specialists also tended toward
the use of wider spectrum antibiotics in 22 cases (62.9%).
Concerning the change of antibiotics, the difference between
the emergency medicine and surgeons was observed only
in 3 cases. The surgeons in all these three cases tended
toward the use of wider spectrum antibiotics.
Regarding the initiation of the antibiotics, the difference
between the internal medicine and emergency medicine
specialists was higher for three antibiotics (carbapenems,
cephalosporins and macrolides). Gastroenterology and
pulmonary medicine’s involvement ranked first and second
respectively, with 28 (34%) and 22 (27%) of cases. In this
regard, the difference between the emergency medicine
and infectious diseases specialists groups was observed
only in 6 cases. Diabetic foot and sepsis, ranked highest
with 3 (50%) and 2 (33%) cases, respectively. The

difference between the emergency medicine and surgeons
was observed in 17 cases for the initiation of antibiotics.
Involvement of the gastrointestinal system in 16 (94%)
cases, ranked first among the reasons for prescribed
medication.
With regard to the discontinuation of the antibiotics,
the difference between the emergency medicine and
internal medicine specialists was observed in 9 cases.
Involvement of the gastrointestinal system with 5 (55%)
cases, ranked first. Cephalosporins were the most
frequent discontinued medication in 8 cases (89%). The
difference in discontinuation of antibiotics between the
emergency medicine and infectious diseases specialists
was observed in only 1 case, for whom a macrolide
was discontinued with impression of non-infectious lung
disease. No discontinuation of antibiotics was observed in
the surgical services.
No significant difference was observed in sex of the patient
regarding the alteration status of antibiotics. Likewise, no
difference was observed between different specialists
regarding the change in the efficacy of antibiotics. No
difference was observed regarding the alteration of
antibiotics between most likely involved organs. In addition,
mean age did not make any difference regarding start,
discontinuation, or variation of antibiotics.

Introduction
During this study, at least one antibiotic was prescribed
for 70% of patients, by one or multiple services. In 30%
of cases, antibiotics prescribed by emergency medicine
physicians were modified by other specialists. Moreover, we
observed administration of new antibiotics in 28% of cases,
and discontinuation of antibiotics in 2.6% of cases. This
might be related to the differences in approaching methods
or reference books of different specialists, alterations in
the clinical course of patients in the emergency setting,
availability of preliminary examinations, or considering
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other possible diagnoses. However, such inconsistencies
in practice can entail many unnecessary medical costs
and prescriptions. For example, in a study in Brazil, 24% of
the antibiotics prescribed were inappropriate (16). Another
study from Latvia posits that most of the prescribed
antibiotics were not based on proved indications, and that
prophylaxis antibiotics had been prescribed more than the
expected duration (17). In a study conducted by Erbay et al.
35.8% of the prescribed antibiotics were inappropriate (18).
Therefore, having adequate knowledge of the indications
of antibiotic therapy is not necessarily sufficient to make
a change and antibiotic prescribing habits of physicians
should be changed as well.

In accordance with studies carried out in other parts of
Iran, the results of this study also showed that the most
commonly used antibiotic category in Iran is cephalosporins,
which is probably due to its various generations and wide
coverage level (8, 12, 19, 30).

Antibiotic variations administered by internal medicine
services were observed in 26.4% of cases while in 71.6%
of them, the prescribed antibiotic was changed to one with
higher coverage level. In most cases, antibiotics were
changed once. Results of a study on patients hospitalized
in an internal medicine ward in Mashhad revealed that
in 94% of cases antibiotics had been inappropriately
prescribed, which included selection of inappropriate
antibiotic type, inappropriate prescribed medication
dosage, or dosage intervals, duration of prophylaxis or
treatment, and indication of antibiotic prescription (19).
However, this rate has been reported to be 60% in another
study (20).

Although few studies have been conducted on the
consumption of antibiotics in Iran, none of them specifically
examined the use of antibiotics in the emergency
department. On the other hand, the strengths of this study
are the sampling methods and administration of this project
over a year. In addition, this hospital is the only University
Hospital with an academic based emergency medicine
department, which can also be listed as strengths of this
study.

In 55.6% of patients who had a visit by infectious disease
specialists, antibiotics were changed, 62.9% of which
tended toward the use of antibiotics with greater range
of coverage. Similar to the internal medicine group, in
most cases, antibiotics were changed once. Since sepsis
and complications associated with CNS had the highest
frequency, associating the clinical views of these two
clinical specialist groups seems necessary in this regard.
Since the majority of patients admitted to the emergency
department with surgical problems are generally operated,
the rate of alteration in antibiotic prescription by surgery
specialists was not high. However, a study conducted
in Rasht, Iran on patients with elective and emergency
surgery, suggest that more than 30% of cases visited
by surgeons had inappropriate antibiotic prescription;
and antibiotics were prescribed in 30% of cases with
inappropriate coverage levels. Furthermore, treatment
duration had not been in accordance with appropriate
principles of treatment in more than half of the cases (21).
In another study conducted in Mashhad, inappropriate
antibiotics were prescribed for 98% of patients admitted to
a surgical ward (19).
Some studies have explained the use of antibiotics in
health centers (22-26). Guidelines have been set with the
aim of reducing the consumption as well as establishing
appropriate and reasonable administration of antibiotics
through the control of antibiotic use (27, 28). In a study by
Senn et al. it was shown that reassessment of antibiotic
prescription as a new solution can lead to improved
administration of antibiotics (29).
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In most studies, the importance of an infectious diseases
consultation on appropriate antibiotic prescriptions has
been noted (31, 32); similarly, this study showed a high
rate of antibiotic alteration upon consultation with infectious
diseases specialists. This might be due to the flaws in
diagnosis of infections, or choosing proper antibiotic
therapy by the primary visiting specialists.

One of the limitations of this study is its retrospective
design. Use of patients’ medical records to retrieve
data may cause biased information. However, since the
antibiotics are rechecked by medical care team at the
emergency department, the likelihood of such bias is weak.
In addition, because Imam Reza Hospital is a referral
based tertiary care center, the results of this study can be
extended beyond the citizens of the city of Mashhad.

Conclusion
Antibiotic changes made by the infectious diseases
specialists were more than the other services. Although
providing all the patients in the emergency department
with an infectious disease consultation seems impossible,
development of medical and inter-divisional protocols
for empirical administration of drugs in accordance with
clinical symptoms and early diagnosis can be a valuable
attempt. Prescription of cephalosporins, macrolides and
carbapenems entailed the highest differences in terms
of antibiotic discontinuation, initiation and alteration.
The differences and inconsistencies between antibiotic
prescription pattern of different specialists can be
significantly reduced by periodic educational programs
and review of the antibiotics prescribed for each patient.
Arranging relevant educational workshops is strongly
recommended, as it would be a necessary step toward
achieving higher consistency and uniformity in the
management of infections.
Declarations:
This study approved by Mashhad University of Medical
Sciences ethics committee. This retrospective study
waived need of informed consent by ethic committee.
Acknowledgements:
We thank Mashhad University of Medical Sciences for
financially support.

WORLD
FAMILY
MEDICINE/MIDDLE
EAST
JOURNAL
FAMILY
MEDICINE
VOLUME
ISSUE
MARCH 2018
WORLD
FAMILY
MEDICINE/MIDDLE
EAST
JOURNAL
OFOF
FAMILY
MEDICINE
VOLUME
15 16
ISSUE
10,3,
DECEMBER
2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

O R I G I N A L CO N T R I B U T I O N / C L I N I C A L I N V E S T I G AT I O N

References
1. Management sciences for health. Managing drug supply.
West Hartford, Connecticut, USA: Kumarian Press, 1997.
2. Benko R, Bacskai T, Hajdu E, Matuz M, Soos G. Analysis of
antibiotic consumption of five different clinical departments,
especially considering the features of hematology
departments. Acta Pharm Hung 2002; 72 (4): 245-51.
3. Raveh D, Levy Y, Rudensky B, Yinnon, AM. Longitudinal
surveillance of antibiotic use in the hospital. QJ Med 2001;
94: 141-51.
4. Beringer PM, Wong-Beringer A, Rho JP. Economic aspects
of antibacterial adverse effects. 2005; 1998 (13): 35-49.
5. Liss RH, Batchelor FR. Economic evaluations of antibiotic
use and resistance-a perspective: report of Task Force 6,
Rev Infect Dis 1987; 9 (Suppl 3): S297-S312.
6. Kunin CM, Chambers S. Responsibility of the infectious
disease community for optimal use of antibiotics: views of the
membership of the Infectious Diseases Society of America.
Rev Infect Dis. 1985 Jul-Aug; 7 (4):547-59.
7. Counts GW. Review and control of antimicrobial usage
in hospitalized patients. A recommended collaborative
approach. JAMA. 2000 Nov 14; 238 (20):2170-2.
8. Hajebi G,Mortazavi AR, Goudarzi J. The pattern of
consumption of antibiotics in Taleqani hospital with respect
to disease category in 2001. Research in Medicine (Journal
of the Faculty of Medicine) 2005; 29 (2), 157-164.
9. Ansari F, Salamzadeh J, Feizi M, Rasekh HR. Antibiotic
consumption patterns in various divisions of Bouali (Tehran)
hospital during the first 6 months of 1994. The Researcher,
Winter 1998; 11, 99-107.
10. With KD, Meyer E, Steib-Bauert M, Schwab F, Daschner
FD, Kern WV. Antibiotic use in two cohorts of German
intensive care units. Journal of Hospital Infection 2006; 62:
200-206.
11. McNulty C, Logan M, Donald IP, Ennis D, Taylor C,
Baldwin RN: Successful control of Clostridium difficile
infection in an elderly care unit through use of a restrictive
antibiotic policy. J Antimicrob Chemother 1997; 40:707-11.
12. Khoshdel A, Panahande QR. Determining the consumption
pattern of antibiotics in the pediatric division of Hajar (Shahre-kord) Hospital in 2009 and 2010. Journal of Medicine of
Shaherkord Medical Sciences 2012; 14 (5): 54-62.
13. World Health Organization. Control of antibiotic-resistant
bacteria: Control of antibiotic-resistant bacteria: memorandum
from a WHO meeting, WHO Scientific Working Group on
Antimicrobial Resistance. Am J Hosp Phar 1984; 41: 132937.
14. Kunin CM. Resistance to antimicrobial drugs-a worldwide
calamity. Ann Intern Med 1993; 118: 557-61.
15. Loeffler JM, Garbino J, Lew D, Harbarth S, Rohner
P. Antibiotic consumption, bacterial resistance and their
correlation in a Swiss university hospital and its adult intensive
care units. Scand J Infect Dis 2003; 35 (11-12): 843-50.
16. Carneiro M, Ferraz T, Bueno M, Koch BE, Foresti C,
Lena VF. Antibiotic prescription in a teaching hospital: a brief
assessment. A brief assessment. Rev Assoc Med Bras. 2011
Jul-Aug; 57 (4): 414-7.
17. 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 Oct;

45 (10): 568-76.
18. Erbay A, Colpan A, Bodur H, Cevik MA, Samore MH,
Ergönül O. Evaluation of antibiotic use in a hospital with an
antibiotic restriction policy. Int J Antimicrob Agents. 2003 Apr;
21 (4): 308-12.
19. Sarvghad MR, Javedan K, Asadi A. The application of
antibiotics in the internal and surgical wards of 17 Shahrivar
(Mashhad) Hospital, 1998. Journal of faculty of Medical
Sciences, University of Mashhad. Winter 2002; 45 (78): 5559.
20. Mokhtari H, Habibi F, Gazerani M. An evaluation of
antibiotics therapy and use in the internal sections of Arya
and Bahman 22nd hospitals in Mashhad (2003-2004). J Med
Sci Islamic Azad Univ Tehran. 2006; 2 (2): 19-23.
21. Behboudi F. Antibiotic’s prescription in general surgical
wards of Rasht (Iran) educational hospitals (77-75). Journal
of Babol University of Medical Sciences: Winter 2000; 3 (1):
47-51.
22. Schwartz B, Bell DM, Hughes JM. Preventing the
emergence of antimicrobial resistance. A call for action by
clinicians, public health officials, and patients. JAMA. 1997
Sep 17; 278 (11): 944-5.
23. McGowan JE Jr. Do intensive hospital antibiotic control
programs prevent the spread of antibiotic resistance? Infect
Control Hosp Epidemiol. 1994 Jul; 15 (7): 478-83.
24. Goldmann DA, Weinstein RA, Wenzel RP, Tablan OC,
Duma RJ, Gaynes RP. Strategies to Prevent and Control
the Emergence and Spread of Antimicrobial-Resistant
Microorganisms in Hospitals. A challenge to hospital
leadership. JAMA. 1996 Jan 17; 275 (3): 234-40.
25. Dunagan WC, Woodward RS, Medoff G, Gray JL, Casabar
E, Lawrenz C. Antibiotic misuse in two clinical situations:
positive blood culture and administration of aminoglycosides.
Rev Infect Dis. 1991 May-Jun; 13 (3): 405-12.
26. Lee KR, Leggiadro RJ, Burch KJ. Drug use evaluation
of antibiotics in a pediatric teaching hospital. Infect Control
Hosp Epidemiol. 1994 Nov; 15 (11): 710-2.
27. Owens RC Jr. Antimicrobial stewardship: Antimicrobial
stewardship: concepts and strategies in the 21st century.
Diagn Microbiol Infect Dis. 2008 May; 61(1): 110-28.
28. Ohl CA, Dodds Ashley ES. Antimicrobial stewardship
programs in community hospitals: the evidence base and
case studies. Clin Infect Dis. 2011 Aug; 53 Suppl 1:S23-8;
quiz S29-30.
29. Senn L, Burnand B, Francioli P, Zanetti G Improving
appropriateness of antibiotic therapy: randomized trial of an
intervention to foster reassessment of prescription after 3
days. J Antimicrob Chemother. 2004 Jun; 53(6): 1062-7.
30. Ebrahimzade MA, Ansari F, Ramezani A, Shokrzade M,
Shabankhani B, Saidi Saravi SS, Baqerzadegan Z. Antibiotic
consumption patterns in various divisions of Imam Khomeini
hospital, Sari. Journal of Medicine, Mazandaran Medical
Sciences University 2012; 17 (61): 166-169.
31. Apisarnthanarak A, Danchaivijitr S, Bailey TC, Fraser
VJ. Inappropriate antibiotic use in a tertiary care center in
Thailand: an incidence study and review of experience in
Thailand. Infect Control Hosp Epidemiol. 2006 Apr; 27(4):41620.
32. Sunenshine RH, Liedtke LA, Jernigan DB, Strausbaugh
LJ; Infectious Diseases Society of America Emerging
Infections Network. Role of infectious diseases consultants
in management of antimicrobial use in hospitals. Clin Infect
Dis. 2004 Apr 1; 38(7):934-8.

WORLD
WORLD
FAMILY
FAMILY
MEDICINE/MIDDLE
MEDICINE/MIDDLE
EAST
EAST
JOURNAL
JOURNAL
OFOF
FAMILY
FAMILY
MEDICINE
MEDICINE
VOLUME
VOLUME
1516
ISSUE10,
ISSUE 3,
DECEMBER
MARCH 2018
2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

29

