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ABSTRACT

Resistance to antibiotics is a major public-health concern and antibiotic use is being ever
more recognized as the main discriminatory pressure driving this resistance. The aim was to
assess the outpatient usage of antibiotics in teaching hospitals in various parts of capital city
of Iran, Tehran and its association with resistance. 600 outpatient antibiotic prescriptions be-
tween December 2011 and May 2012 were reviewed in our teaching hospitals. All prescrip-
tions were scrutinized in order to evaluate the antibiotic prescribing. The medical doctors
from all grades were asked to note the chief complaints and the most possible diagnosis on
each prescription. Clinical data, patient demographic and ultimately the total quantities of an-
tibiotics were recorded. Our data was then compared against the major antibiotic guidelines
and similar studies in other countries. The most common prescribed antibiotics are Penicillins
(Penicillin, Co-Amoxiclav and Amoxicillin) (40 %), Cephalosporins (Cefixime, Cephalexin
and Ceftriaxone) (24.5 %) and Macrolides (particularly Azithromycin) (15.3 %). In total,
18.2 % of cases were combinational antibacterial therapies (> 2). The most common diagno-
sis was upper respiratory tract infections as common cold (29.2 %) and sore throat (11.8 %).
Directions (instructions for use) of 58 % of selected antibiotics were acceptable. Parenteral
administration remains the common route of administration with 22 % of all reviewed pre-
scriptions. Based on Cochrane reviews the antibiotic prescribing was unjustified in 42.7 % of
the cases. The prescribing habit, correct diagnosis and the use of antibiotics need instant con-
sideration. These data can provide useful information for assessing public-health policy that
aims to reduce the antibiotic use and resistance levels.
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INTRODUCTION the resistance of microorganisms to anti-
microbial agents and that happens when
bacteria changes to protect itself from an-
tibiotics. The inappropriate antibacterial
treatment and the overuse of antibiotics
have contributed to the emergence of anti-
bacterial-resistant. The emergence of an-
timicrobial resistance (AMR) is a major
concern in public health and antibiotic use
is being ever more recognized as the main
discriminatory pressure driving this re-

An antibiotic is an agent that inhibits
bacterial growth or kills bacteria. Antibi-
otic is any substance produced by a micro-
organism that is antagonistic to the growth
of other microorganisms in high dilution.
According to the World Health Organiza-
tion (WHO), resistance to the antibiotics is
one of the biggest threats to human health
today. Antibiotic resistance is defined as
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sistance. This problem cannot be prevent-
ed but its prevalence can be decreased
(Gould, 2009). Unfortunately antibiotic
resistance is increasing in all over the
world (Baktygul et al., 2011; Gould, 2009;
Hadi et al., 2008; Sumpradit et al., 2012)
and according to the WHO reports, Iran
(location as in Figure 2) is one of the top
20 highest medicine consumption coun-
tries. Iranians are amongst some of the
highest users of antibiotics in the world.
AMR results in increased morbidity, mor-
tality, cost of health care and ultimately
with time decrease in the rate of successful
treatment. Several influential factors do
exist when prescribing the antibiotics. Pre-
scriber’s factors such as fear, lack of in-
formation, excessive and unnecessary an-
tibiotic prescribing, incorrect dosage or
route of administration, antibiotic prescrib-
ing for non-bacterial infections, patient
demands and self prescribing. However,
inappropriate prescribing of antibiotics by
the physicians is the most important rec-
ognized factor (Harbarth et al., 2002;
Vazquez-Lago et al., 2011; Cadieux et al.,
2007; Ali et al., 2006) (Figure 1). Preven-
tion of antibiotic misuse is the key for con-
trolling  the  antibiotic  resistance)
(Sintchenko et al., 2008; Harbarth et al.,
2002). Approximately, 80 % of antibiotic
are used in primary care and the rest in
hospitals (Kotwani and Holloway, 2011;
Kuyvenhoven et al.,, 2003; Ashiru-
Oredope et al., 2012). Therefore, it is
hugely important to review the outpatient
prescribing on regular intervals and have a
robust system in placed to modify the are-
as that needs improving.

Patient's
beliefs and
demands
Ability to i
purchyase Influencing Prescriber's
L OTC factor_s on belief
prescribing

Existance of
Local
policies

Figure 1: Major influencing factors for antibi-
otic prescribing. OTC: Over The Counter

Although the “irrational prescribing” is
not a new global topic and has been a rea-
son for concern for many years, still many
countries are not paying enough attention
to this old but ongoing problem across the
world. We were therefore, prompted to
initiate this novel and unique pilot study to
investigate the extent of this concern and
then further our studies nationally to tackle
the current problem.

In this descriptive study, 600 outpa-
tient antibiotic prescriptions for the period
of six months were reviewed in our teach-
ing hospitals. The aim of this study was to
assess the outpatient usage of antibiotics in
our teaching hospitals in various parts of
Tehran and its possible association with
antibacterial resistance. The antimicrobial
prescribing in academic health centers
were compared against major guidelines,
with the view of developing a controlling
program on antibiotics prescribing and re-
duction of mentioned problems associated
with irrational prescribing of antibiotics.
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Figure 2: Location of Iran as define by the
WHO".

DEFINITIONS

These definitions are obtained from the

WHO and are not necessarily the same as
what is referred to in Iran due to transla-
tional error or misinterpretation of the pub-
lic.
Rational prescribing: prescribe appropriate
medication for the right patient at the right
dose and interval for the right duration of
therapy (Kumar et al., 2010).

Definition of common infection:

e Common cold: it is a viral infectious dis-
ease that affects the upper respiratory
tract; but the public beliefs that common
cold is a bacterial infection

e Sinusitis: allergic, viral or infective in-
flammation of sinuses

eSore throat: painful or irritable throat
that usually is caused by acute pharyngi-
tis

e Pharyngitis: viral, bacterial or fungal in-
flammation of throat, mostly the acute
form caused by viral infection

e Laryngitis: inflammation of the mucous
membrane of the larynx, that is caused
by infective or non-infective agent

e Urinary Tract Infection (UTI): inflamma-
tory disease in urinary tract caused by
bacterial infection.

! Extracted from the WHO website

MATERIALS AND METHODS

As part of novel and ongoing prescrib-
ing assessment in Iran, 600 outpatient an-
tibiotic items (recommended numbers by
WHO) (WHO, 2008) were selected in ran-
dom, by scrutinizing in excess of 1200
prescriptions between December 2011 and
May 2012 from outpatient clinics in teach-
ing hospitals. The Islamic Azad University
Teaching Hospitals are one of the biggest
medical schools in Iran, training in excess
of 900 medical students per year. All
graduates working in various grades and
specialties covering the outpatient clinics
which are located in the North (Javaheri
hospital), South (Amiralmomenin hospi-
tal), East (Buali hospital) and West
(Ghods) of capital city, Tehran. Due to the
location of these centers, patients who are
using the offered medical services in our
sample size would be from different back-
grounds and fulfill all demographic fac-
tors. All prescriptions were scrutinized in
order to evaluate the antibiotic prescribing
habits and any errors that might influence
the patient’s therapy. The method for clas-
sification of antibiotics was Anatomical
Therapeutic Chemical (ATC). The medical
doctors from all grades were asked to note
the chief complaints and the most likeli-
hood diagnosis on each prescription. In
order to avoid any bias, the medical teams
were not aware of the data gathering. Clin-
ical data such as diagnosis, type of antibi-
otics, routes of administrations, doses, di-
rections and ultimately the total quantities
of antibiotics as well as patient’s demo-
graphic data including age and sex were
recorded. Antibiotics were chosen from
essential medicine WHO model list and
are the most commonly prescribed ones in
the teaching hospitals (Table 1). In this
study, patients of all ages regardless of
number of prescribed antibiotics were in-
cluded. Acquired data was then compared
against major antibiotic guidelines and
cross-referenced against Cochrane studies
and Martindale. Data analysis was per-
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formed using Microsoft excel and SPSS 18
statistical program.

RESULTS

Based on essential medicines WHO
model list, the most common antibiotics
which are referred as efficacious, safe and
cost-effective were selected. This selection
is also considered on the basis of current

and estimated future public health needs.
Moreover, in order to get the best sample,
the population in our study was based on
random selection. This random sampling
consists of 5% paediatric males, 40 %
adult males, 6.3 % paediatric females and
48.7 % were adult females in total (Figure
3).

Table 1: List of most common essential antibiotics as recommended by the World Health Organiza-

tion
Antibacterials
Class Name Indication* Maximum therapeutic
dosage*
Penicillin group Amoxicillin AOM, (500 mg/dose)
Amoxicillin + Streptococcal pharyngitis, 2.4 g amoxicillin/
clavonic acid Pneumonia, 600 mg clavulanic acid
Ampicilline Skin infections, 2-3 g/day
Penicillin uTl, N 24 million units/day
Cloxacillin Early or latent syphilis 4 g/day
Cephalosporins Cephalexin LRTI, OM, Skin infection, 2 g/day
UTI, Sinusitis, Bronchitis,
Cefixime Cystitis, Pharyngitis, Gas- 400 mg/day
. tro-enteritis, Gonorrhoea,
Ceftriaxone Lyme disease, Meningitis, 4 9/day
Pneumonia, Surgical infec-
tion prophylaxis
Macrolides Azithromycin RTI, OM, Bronchitis, Pneu- 2 g/day
monia, Sinusitis, Prophylax- (500 mg/dose)
Erythromycin is of surgical infection in 4 g/day
: . bowel surgery, Uncompli-
Clarithromycin cated Genital infections, H 1 g/day
pylori regimen (500 mg/dose)
Tetracyclines Doxycycline Pharyngitis, Sinusitis, or 200 mg/day
. Pneumonia, Non-
Tetracycline gonococcal, Urethritis, Con- 3 9/day
junctivitis
Quinolones Ciprofloxacin Infected bites, sinusitis, 1 g/day
OM, Ear, Nose and throat
Ofloxacin infections, Gastro-enteritis, 1.6 g/day
Gonorrhoea, PID, LRTI,
UTI, Skin infection
Other antibacterials Metronidazole PID, H pylori regimen 4 g/day
Cotrimaxazole UTI, RTI, Gastrointestinal 3.8 g/day
Clindamycin tracts infection, Antibiotic 1.2-1.8 g/day

associated Colitis, Bacterial
vaginosis, Pharyngitis,
Pneumonia

*Data were extracted from Martindale: The Complete Drug Reference, 37" edition

Definition of abbreviations: OM: otitis media, AOM: acute otitis media, UTI: urinary tract infection, PID: pelvic in-

flammatory disease

URTI: upper respiratory tract infection, LRTI: lower respiratory tract infection
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1200 prescriptions reviewed in four teaching hospitals

600 antibiotic items prescribed for adult and pediatric pa-
tients

Pediatric (n=68,
11.3 %), Adult (n=532,
88.7 %)

Review all prescription for chief complaint, diagnosis, dos-
age, direction and rout of administration.

Comparison against major guidelines and formularies

Prescribing habits comply with guide-
lines & formularies (30.2 %)

Prescribing habits do not comply with
guidelines & formularies (69.8 %)

Figure 3: Process of primary evaluation for outpatient prescriptions

The mean age for male and female was
38.7 and 35.3 years old respectively. Pa-
tients with prescribed antibiotic for any
type of infections and regardless of num-
ber of antibiotics were included in this
sample size. 81.8 % of antibiotics were
prescribed as a single agent, 16.2 % as
combination of two, 1.8 % in combination
of three and 0.2 % in combination of four
(Figure 4). For the purpose of this re-
search, six different classifications of anti-
biotics including Penicillins, Cephalospor-
ins, Macrolides, Tetracyclines, Quinolones
and other antimicrobial agents were con-
sidered (Table 1). The most common pre-
scribed antibiotics were Penicillins includ-

ing penicillin (18.5 %), Co-Amoxiclav
(15.7 %) and Amoxicillin (4.2 %). Cepha-
losporins including, Cefixime (16.2 %),
Cephalexin (6.7 %) as an oral formulation
and Ceftriaxone as parenteral formulation
(1.7 %). The Macrolides such as Azithro-
mycin (12.8 %), Erythromycin (1.5 %) and
Clarithromycin (1 %) were next in se-
quence. Quinolones, in specific, Ciprof-
loxacin usage has been increasing signifi-
cantly in the recent years (Karageorgopou-
los et al.,, 2008) (Figure 5). The most
common diagnosis was upper respiratory
tract symptoms with common cold and
sore throat with 29.2 % and 11.8 % respec-
tively. The rest of reported diagnoses were
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in order; sinusitis (10.8 %), genitourinary
complaints such as bacterial vaginosis and
urinary tract infections (8.8 %), prevention
of infection in day-case operations (in-
cluded minor gastro-intestinal, cardiology,
skin and urological procedures) which
made 6.3 % of the total cases. Skin infec-
tions such as impetigo and cellulitis are
next in the list with 3.5 % of the reported
cases (Figure 6). Only based on evaluation

of the directions (instructions for use),
58 % of selected antibiotics were accurate
when compared against major references
such as Martindale or British National
Formulary. Parenteral administrations re-
main relatively common route of admin-
istration considering patients have been
treated as an outpatient with 22 % of the
reviewed prescriptions (Table 2).
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Figure 4: Ratio of antibiotics used as single or in combination with other antibiotics
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Figure 5: Detailed fraction of the most common antibacterial agents prescribed in outpatient centers

389



EXCLI Journal 2013;12:384-395 — ISSN 1611-2156
Received: March 14, 2013, accepted: April 18, 2013, published: May 07, 2013

30% 7 o
25% +
20% 7
15% -+
10% + I
5% | | ] 111
0% — — : : I I I I. I. —
=3 S o5 NS N S L - SN
S & & qf'd. S _\\o‘ FECRNC & & F T S E
S T T S 2 & & & & F F & F
F g T T SHFC R RSP
) Q© & B 1% RS
fes) o O &
5 <
NS
d@‘.\
%‘b

Figure 6: Most common noted diagnosis by physicians in outpatient centers

Table 2: Demographic and prescriptions evaluation data for all patient

Characteristics
Sex
Male
Female
Age
Male
0-11
12-34
35-84
Female
0-11
12-34
35-78
Diagnosis
Respiratory tract infection
Common cold
Genitourinary (UTI, Vaginosis)
Outpatient post-surgery
Gl infection
Skin infections (Cellulitis, impetigo)
Other
Antibiotic selections
Penicillins
Cephalosporins
Macrolides
Quinolones
Tetracyclines
Other antimicrobial agents
Routes of administration
Oral
Injections
Topical (including eye and ear drops/ointments)
Dose of antibiotic prescribing
Correct directions
Incorrect directions
Antibiotic use (based on Cochrane recommendations)
Justified
Unjustified

Number

270
330

30
91
149

38
145
147

213
175
53
38
28
21
72

240
147

39
12
70

450
132
18

348
252

344
256

Percentage

45
55

19.2
20.8

6.3
24.2
24.5

35.5
29.2
8.8
6.3
4.7
3.5
12

40
24.5
15.3

6.5
12.7

75

58
42

57.3
42.7
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Diagnoses such as common cold, sore
throat and laryngitis making 42.4 % of the
total diagnosis and when compared against
the latest recommended therapeutic op-
tions, there is no justification for the use of
antibiotics to treat the patients (Table 3).
For some other diagnoses the choice of
antibiotics is different to the ones recom-
mended (inappropriate therapies). The use
of Amoxicillin (4.2 %) is significantly less
in comparison to co-amoxiclav (15.7 %) as
many prescribers are using the combina-
tion of these two on the same prescription
to get higher doses of amoxicillin and to
avoid the side effects of clavulanic acid.
The amoxicillin on its own is considered to
have “placebo effects” by many physi-
cians, the statement to prove that the atti-
tude of the medical practitioners can influ-
ence the development of antibacterial re-
sistance.

Overall, 69.8 % of prescriptions did
fall short when all the factors associated
with coherent prescribing of antibiotics
were considered (Figure 3).

DISCUSSION

To our knowledge this study is the on-
ly published study to tackle the prescribing
habits in Iran. It highlights the extensive
level of prescription with various antimi-
crobial agents and its association with an-
tibacterial resistance. Antibiotic resistance
is one of the global challenges that affect
human health. Several factors have ap-
peared to be the reasons for irrational pre-
scribing. Patterns such as the use of drugs
that are not linked to the diagnosis, inap-
propriate dose, direction and the use of
antibiotics are all playing a major role in
this. The lack of local and national formu-
lary or guidelines can leave the medical
professions absolutely open to the antibi-
otic choices and therefore this level of
freedom in prescribing can add to the cur-
rent problem. Furthermore, majority of
antibiotics can be purchased as OTC med-
icines by the member of public, albeit not
legally recommended (Figure 1).

Table 3: Comparison between antibacterial therapies in teaching hospitals against Cochrane sugges-

tion
Diagnosis
Common cold

common cold”

Sore throat
taking antibiotics”

Cochrane suggestion
“Results do not show any benefit Co-Amoxiclav, Azithromycin,
from taking antibiotics for the

“Mostly there is no benefit from

“Mostly there is no benefit from

Therapy in our teaching hospital
Penicillin
Penicillin, Cefixime

Co-Amoxiclav

Laryngitis

taking antibiotics”
Sinusitis Amoxicillin, Doxycycline
UTI

Post surgery prophylaxis
(minor Gl, cardiology &
urological procedures)

Gl complaint
(gastritis/ H pylori)
Skin infection
(impetigo, cellulitis)

Cephalosporin, Quinolones
Cefuroxime, Metronidazole,

Ciprofloxacin

Amoxicilline, Clarithromycin

Flucloxacillin, Penicillin,
Erythromycin

Co-Amoxiclav, Cefixime
Ciprofloxacin
Ciprofloxacin, Cefixime

Amoxicillin, Clarithromycin,
lodoquinol

Cefalexin, Ciprofloxacin
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Initially, the sample size of 600 items
was based on the recommendation of the
WHO (WHO, 2008) for primary evaluation
of antibiotic prescribing for population of
which the demographic characteristics are
as such reported by the Ministry of Health
in Iran and similarly by the U.S. Census
Bureau International Data Base. More than
half of Iran's population is under the age of
35 years old as it was reported in 2012. In
our sample size the similar pattern is ob-
served where the male under the age of 35
is 24.2 % and the female in the same cate-
gory is 30.5 % (Table 2). Overall, 65 to
70 % of antimicrobial drugs are used in
outpatient settings. Taking into considera-
tion, the key factors in the development of
antimicrobial resistance such as the total
amount of antimicrobial usage, class or
groups of antibiotics, dosage and frequency
as well as public behavior all indicates that
outpatient prescribing is playing a major
role in the development of antimicrobial
resistance.

Most of the antibiotics were used for
respiratory tract infection with 35.5 % of
the total antibiotics prescribed. This is
higher than UK where only 15 % are due to
the similar ailments. Same as other coun-
tries we could argue that most common
causes for antibiotic prescribing is due to
respiratory complaints (Murphy et al.,
2012). However antibiotics were unjustly
prescribed as suggested by the Cochrane
library in 29.2 % of patients diagnosed with
common cold (Table 2). Based on recom-
mendations from National Institutes for
Clinical Excellence (NICE), antibiotics
should not be prescribed for all patients
with upper respiratory symptoms and only
should be considered in patients who are at
risk of further complications such as men-
ingitis or patients with other influential co-
morbidities. As it was proven in our data
gathering no such important recommenda-
tions were considered when antibiotics
were prescribed. Gastrointestinal antimi-
crobial therapy was mostly observed for
eradication of Helicobacter Pylori infection
for those patients who were not diagnosed

in the approved manner, i.e. blind therapy
and/or the choice of drug selections were
inappropriate.

Researchers have previously proven in
those countries where patient is paying for
the consultations, medical practitioners are
more sensitive to the patient’s expectations
and it may be more challenging for them
not to prescribe the antibiotics as the patient
in majority of the cases believes that he/she
will need the antibiotics for the “quick re-
covery” (Murphy et al., 2011). The antibi-
otic choices seem to be limited mainly to
Penicillins in 40 %, Cephalosporins in
24.5 %, Macrolides in 15.3 %, Quinolones
in 6.5 % and finally Tetracyclines in 2 % of
the options considered (Table 2). Neverthe-
less, these antibiotics are listed as the main
types of antibiotics which are associated
with antibacterial resistance. Increased rates
of Methicillin-resistant Staphylococcus au-
reus infections are renowned with cephalo-
sporins and in particular with quinolones
(McCusker et al., 2003). Additionally, the
high risk antibiotics associated with coloni-
sation of Clostridium difficile are cephalo-
sporins and in specific quinolones (Tacco-
nelli et al., 2008) (Figure 5).

Antibiotics are not suggested to be used
for symptoms such as common cold and
sore throat, however, a large number (41 %)
of antibiotics were prescribed for these
conditions (Figure 6). This was the major
deviation from recommendations by the
guidelines. In contrast, small numbers of
diagnosis were recorded to be ear infections
which received the antibiotics. As ear infec-
tions can be associated with more complica-
tions such as meningitis in pediatrics, ma-
jority of guidelines are more in favor of an-
tibiotic prescribing. In other studies in ex-
cess of 89.5 % of patients with ear infec-
tions were treated with antibiotics (Murphy
et al., 2011) with similar trends in UK and
USA (Froom et al., 2001; Akkerman et al.,
2005) in comparison to 86 % in this study.

Routes of administrations were also in-
vestigated, with 22 % receiving parenteral
therapy against 75 % who have received
oral antibiotic therapy (Table 2). Bearing in
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mind, in outpatient setting, improper paren-
teral therapy with Penicillins and Ceftriax-
one can have an impact on the cost of the
care as well as exposing the patients to the
risks associated with these routes of thera-
pies. Ultimately, the inconvenienced caused
to the patients as in many cases patients had
to go back for consecutive days to complete
the antibiotics prescribed. In most cases,
patients do not go back to complete the
course of injections and that itself is a ma-
jor cause for antibiotic resistance or at least
incomplete eradication of bacteria that
caused the infection in the first place. Fur-
thermore, there is no “switch therapy of an-
tibiotics” where parenteral medications can
be changed to oral, presumably, after the
loading dose is given to the patients or
when the patients can tolerate the oral for-
mulations (Wiersinga et al., 2012).

In comparison to the advanced coun-
tries, the uses of antibacterial guidelines are
very infrequent practice as there are no lo-
cal or national guidelines (Ong et al., 2008).
Therefore, the majority of chosen antibiot-
ics are either random or inappropriate. This
shortfall in the practice of medical profes-
sions is partly due to the education system
where medical graduates are not familiar
with the guidelines and or wrong prescrib-
ing habits due to insufficient prescribing
trainings in undergraduate’s syllabus.

The risk of reduction or cessation of an-
tibiotic effectiveness is influenced by this
world wide problem (Vazquez-Lago et al.,
2011; Ashiru-Oredope et al., 2012; Neu,
1992; Hogerzeil, 1995). According to the
WHO report, among Asian countries, Indo-
nesia, Nepal and Bengladesh have the most
patients receiving antibiotic, respectively.
Regardless, Iran is one of the countries with
high antibiotic consumption, but in global
statistics there isn’t any report of antibiotic
consumption in Iran. Therefore, we were
prompted to carry out an investigational
research on antibiotic prescribing pattern in
Iran. This research is a pilot study and our
research team is expanding the current work
on comprehensive level in Iran. Results of
this study publicized the wide range of is-

sues associated with the current use of anti-
biotics in the largest teaching hospitals,
training the biggest number of medical
graduates and due to its broad extent of dis-
tribution cover the largest number of popu-
lation in the capital city Tehran.

The antibiotic prescribing was unjusti-
fied in 42.7 % of the cases. The prescribing
habit, correct diagnosis and the use of anti-
biotics need instant consideration. Addi-
tionally, it is tremendously important to in-
crease the public knowledge concerning
appropriate use of antibiotics and conse-
quently reduce the pressure on the prescrib-
ers.

These data can provide useful infor-
mation for assessing public-health policy in
Iran or indeed any other country with the
same pattern of antibiotic prescribing in or-
der to reduce the antibiotic use and the level
of resistance. The author believes similar
studies ought to take place in other coun-
tries with the same challenges in order to
deal with this global and growing problem.
On the other hand, such challenges cannot
be fully addressed without the support of
the WHO and sharing the experiences with
the developed countries.
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