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ABSTRACT

Background: The overuse and misuse of antibiotics contribute to the development of antibiotic

: resistance, increase the incidence of adverse drug reactions, and impose high costs on the

Article info: healthcare system. In Iran, the Food and Drug Administration is responsible for the surveillance

Received: 18.07.2017 : of drug consumption. The aim of the present study is to assess the distribution pattern of 10

: most commonly used antibiotics from drug distribution companies to private and national health

: pharmacies supervised by the Food and Drug Deputy of Ahvaz Jundishapur University of Medical

Accepted: 07.11.2017 . Sciences in 2016. The administration rate of these antibiotics was also assessed by a survey of
. prescriptions documented by the Social Security Organization and Health Insurance.

Revised: 22.09.2017

Methods: The distribution pattern of 10 antibiotics was obtained from pharmaceutical
distribution companies. The per capita consumption of antibiotics with and without prescription
was determined by the Social Security Organization and Health Insurance.

Results: More than half of the total distributions of all antibiotics in the cities of Khuzestan
Province were related to private pharmacies. Many surveyed cities had a high percent of antibiotic
consumption without prescription.

Keywords:

Drug resistance, Antibiotics, . Conclusion: The accurate recording of the distribution of antibiotics by pharmaceutical companies
Distribution, Consumption, Food & - and the submission of monthly and annual reports to food and drug deputies are necessary. It is
drug depuy : also necessary to increase the surveillance of pharmacies and the process of antibiotic provision.
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1. Introduction

ntibiotics are an important class of drugs

that cure many previously fatal infectious

diseases. But in the past 20 years, bacterial

resistance to these drugs has emerged. This

problem is partly because of the irrational
use of these drugs, the prescribers’ malpractice, the un-
necessary use of these agents, or the patients’ insistence
to get antibiotics. Antibiotic use and resistant infections
increase healthcare costs [1, 2].

Studies on antibiotic surveillance are an important
source of information to identify the current problems
and developing strategies to control them. The world
health organization has classified antibiotic resistance as
a serious global threat [3]. The use of antibiotics should
be based on the approved guidelines. Regulatory and an-
tibiotic stewardship plans can help to minimize the im-
proper use of these drugs [4].

Self-medication with antibiotics is a serious issue that
predisposes patients to bacterial resistance and impos-
es several problems on the community and healthcare
system. In some pharmacies, antibiotics are bought and
used without a prescription for self-diagnosed or recur-
rent illnesses. Some patients also take unused previ-
ous antibiotics stored at home or share medicines with
friends or relatives [5].

Various determinants of self-medication of antibiot-
ics such as age group, sex, educational level [6], lack of
health insurance, cost of medical consultation [7], type of
disease [8], knowledge about the consequences of self-
medication [9], and over-the-counter sale of antibiotics
[4, 7] are identified in different studies. A study among
highly educated people in Shiraz, Iran, showed that the
irrational use of antibiotics was common in this popula-
tion [10]. Another study showed that knowledge about
some illnesses that resolve on their own is associated
with more appropriate antibiotic cognition and health-
seeking behavior [9].

The rational use of drugs is an important issue. Food
and drug organizations and healthcare systems consider
solutions to manage antibiotic use such as restricting the
administration of antibiotics to some specialists (general
practitioners are not allowed to prescribe some antibiot-
ics) and providing some antibiotics only for hospitalized
patients. It is critical to plan educational interventions for
changing inappropriate prescribing and using antibiotics.
Many other developed and developing countries have ra-
tional use of drug committees to achieve this goal.
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Non-governmental organizations also have a signifi-
cant role in the promotion of rational use of drugs [3].
In Iran, the Food and Drug Deputy of Ministry of Health
and Medical Education established the National Com-
mittee of Rational Use of Drug (NCRUD) in 1996. NCRUD
collects the prescriptions data from all around the coun-
try and analyzes them to evaluate the trend of prescrip-
tion indicators and the pattern of drug consumption in
the country. A prescription analysis program, Noskheh
Pardaz, has been designed by NCRUD. Currently, medi-
cal sciences universities and health services are using
this program all around the country [11].

Regarding the current controls on physicians’ prescrip-
tion patterns and training on rational drug administra-
tion, pharmacists should observe the consumption of
Over-The-Counter (OTC) drugs and provide these medi-
cations to modify the use of antibiotics in the country.
This research could help create new policies for the pro-
vision of antibiotics by urban and hospital pharmacies,
observation upon pharmacies, and patients’ education.

The aim of this study was to determine the rate of anti-
biotic consumption without prescription in the pharma-
cies of Khuzestan Province under the supervision of the
Food and Drug Deputy of Ahvaz Jundishapour Univer-
sity of Medical Sciences in 2016.

2. Methods

This current research did not observe or evaluate the
prescribing process by medical practitioners. Studies
about the pharmacists’ performance and the observa-
tion of providing antibiotics without prescription result
in inaccurate referrals because of the lack of informa-
tion and the possibility of achieving inaccurate informa-
tion from pharmacies. in this study, the rate of antibiotic
consumption without prescription in the pharmacies of
Khuzestan Province under the supervision of the Food
and Drug Deputy of Ahvaz Jundishapour University of
Medical Sciences in 2016 was determined. The follow-
ing steps are mentioned

Selecting the antibiotics

Ten antibiotics with the highest rate of consumption
in 2016 in Iran were chosen based on Iran pharmaceu-
tical statistics (2016) reported by Iran Food and Drug
Administration. The antibiotics included Amoxicillin
500 mg capsule, Amoxicillin 250 mg/5 mL powder for
suspension for 100 mL, Azithromycin Dihydrate 250 mg
capsule, Cefazolin 1 g vial, Cefixime 100 mg/5 mL, Cefix-
ime 400 mg tablet, Ciprofloxacin HCL 500 mg tablet, Co-
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Amoxiclav 312 (250/62.5) mg powder for suspension,
Co-Amoxiclav 625 (500/125) mg tablet, and Metronida-
zole 250 mg tablet.

Selecting the cities

Khuzestan Province has 27 cities, some of which are
not under the supervision of the Food and Drug Deputy
of Ahvaz Jundishapur University of Medical Sciences. So,
they were excluded from the research; 17 cities were,
then, studied. The included cities were Ahvaz, Mah-
shahr, Izeh, Andimeshk, Ramhormoz, Masjed Soleyman,
Dasht-e Azadegan, Karun, Bagh-e Malek, Bavi, Omidiyeh,
Ramshir, Andika, Hendijan, Hoveyzeh, Lali, and Haftkel.

Collecting the population of each city and the number
of their pharmacies

The population of cities under the supervision of the
Food and Drug Deputy of Ahvaz Jundishapur University
of Medical Sciences was obtained from the Statistical
Centre of Iran. The number of governmental and private
pharmacies in each city was obtained from the Food and
Drug Deputy of Ahvaz Jundishapur University of Medical
Sciences.

Collecting the number of physicians

The number of physicians in each city under the super-
vision of the Food and Drug Deputy of Ahvaz Jundisha-
pur University of Medical Sciences was obtained from
the Medical Council of Iran.

Collecting information from pharmaceutical distribu-
tion companies

Among 45 pharmaceutical distribution companies in
Khuzestan Province, some were not active or did not
distribute antibiotics. After all, the information about 27
companies were collected.

Collecting information from the Social Security Organi-
zation and Health Insurance

The number and price of antibiotics prescribed by the
healthcare professionals in the cities of Khuzestan Prov-
ince under the supervision of the Food and Drug Deputy
of Ahvaz Jundishapur University of Medical Sciences
were determined based on the two health insurance or-
ganizations of Iran; the Social Security Organization and
Health Insurance. According to the information on the
Statistical Centre of Iran and Health Insurance, the popu-
lation of Khuzestan Province was 4,700,000 individuals
in 2016.
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Among this population, 2,700,000 individuals
were covered by the Social Society Organization and
2,300,000 were covered by Health Insurance. About
300,000 individuals have two different insurances at
the same time. It seems that the rate of prescriptions
by other insurance organizations is not high and can be
neglected. In 2016, the “health reform plan” was run in
Iran and, consequently, each person could have a health
insurance booklet; thus, the rate of non-insurance pre-
scriptions containing antibiotics was so low that it could
be neglected.

Determining the distribution rate and distribution pat-
tern of antibiotics

The number and price of antibiotics supplied by the
pharmacies of cities under the supervision of the Food
and Drug Deputy of Ahvaz Jundishapur University of
Medical Sciences were determined by obtaining the
distribution rate and distribution pattern of antibiot-
ics from pharmaceutical distribution companies in
Khuzestan Province.

Determining the per capita consumption of antibiotics
with the prescription

In different cities of Khuzestan Province, the prescrip-
tions of the Social Security Organization and Health
Insurance were determined by dividing the number
of prescribed antibiotics achieved from insurance data
centers into the population of each city.

Determining the per capita consumption of antibiotics
without prescription

The difference between the number of distributed
antibiotics from distribution centers and insurance or-
ganizations was considered as the number of antibi-
otic consumption without prescription. The per capita
consumption of non-prescribed antibiotics in different
cities of Khuzestan Province was determined by divid-
ing the number of non-prescribed antibiotics into the
population of each city.

The pattern of antibiotic distribution and antibiotic
consumption was determined. The most distributed
and bestselling antibiotics in cities of Khuzestan Prov-
ince under the supervision of the Food and Drug Depu-
ty of Ahvaz Jundishapur University of Medical Sciences
were obtained, too. The city with the highest rate of an-
tibiotic consumption with or without prescription was
obtained based on population rate.
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3. Results

The antibiotic distribution pattern among different cities
of Khuzestan Province was determined. Table 1 presents
the total rate of antibiotic distribution in the governmen-
tal and private pharmacies of Khuzestan Province.

The number and price of antibiotic distribution among
different cities of Khuzestan Province were determined
based on the population of cities and the number of
pharmacies. Table 2 presents the cities with the highest
and lowest rate of antibiotic distribution.

The per capita consumption of antibiotics in different
cities of Khuzestan Province prescribed by the Social Se-
curity Organization and Health Insurance was based on
the population of the cities and the number of physicians
determined in each city. Table 3 presents the cities with
the highest and lowest rate of prescribed antibiotics.

The per capita consumption of non-prescribed antibiot-
ics in different cities of Khuzestan Province was deter-
mined by dividing the number of non-prescribed anti-
biotics into the population of each city. The results are
available in Table 4.

The pattern of antibiotic distribution in the governmen-
tal and private pharmacies of different cities of Khuzestan
Province showed that the 10 antibiotics were mostly
distributed to private pharmacies. Governmental phar-
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macies did not have a high distribution rate in any of the
cities. Amoxicillin 250 mg/5 mL 100 mL powder had the
highest rate of distribution based on the population of cit-
ies in governmental pharmacies (42.29%).

Andika had the lowest rate of per capita consumption
of the prescribed antibiotics among different cities of
Khuzestan Province based on their population in all of 10
antibiotics. Haftkel had the highest rate of per capita con-
sumption of prescribed antibiotics based on the popula-
tion of cities in Cefixime 100 mg/5m L 100 mL powder for
suspension, Cefixime 400 mg tablet, and Co-Amoxiclav
625 (500/125) mg tablet.

Hendijan had the highest per capita consumption
of non-prescribed Cefixime 400 mg tablet (46.53%),
Co-Amoxiclav 312 (250/62.5) powder for suspension
(66.06%), and Co-Amoxiclav 625 (500/125) mg tablet
(52.6%) among different cities of Khuzestan Province.
Hoveyzeh had the highest per capita consumption of
non-prescribed Amoxicillin 250 mg/5 mL 100 mL powder
(91.76%) and Ciprofloxacin HCL 500 mg tablet (85.26%).

Karun had the lowest per capita consumption of non-
prescribed Amoxicillin 500 mg capsule, Amoxicillin 250
mg/5 mL 100 mL powder, Cefazolin 1 g vial, Ciprofloxacin
HCL 500 mg tablet, Co-Amoxiclav 625 (500/125) mg tab-
let, and Metronidazole 250 mg tablet.

Table 1. The total rate of antibiotic distribution based on the population of cities in the governmental and private pharmacies of Khuzestan Province

Drug

%

Distribution Rate in
Private Pharmacies

Distribution Rate in
Governmental Pharmacies

Amoxicillin 500 mg capsule
Amoxicillin 250 mg/5 mL 100 mL powder
Azithromycin Dihydrate 250 mg capsule
Cefazolin 1 g vial
Cefixime 100 mg/5 mL 100 mL powder for suspension
Cefixime 400 mg tablet
Ciprofloxacin HCL 500 mg tablet
Co-Amoxiclav 312 (250/62.5) powder for suspension
Co-Amoxiclav 625 (500/125) mg tablet

Metronidazole 250 mg tablet

26.71 73.29
42.29 57.71
30.23 69.77
23.06 72.94
14.98 85.02
20.59 79.41
29.59 70.41
22.56 77.44
18.17 81.83
20.72 79.28
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Table 2. Cities with the highest and lowest number of antibiotic distribution among different cities of Khuzestan Province under the supervision

The Highest Number of
Drug Distributed Antibiotic /
Population of the City

The Lowest Number of
Distributed Antibiotic /
Population of the City

The Lowest Num-
ber of Distributed
Antibiotic / Num-
ber of Pharmacies

The Highest Number of
Distributed Antibiotic /
Number of Pharmacies

Amoxicillin 500 mg

capsule Omidiyeh (10.85) Hoveyzeh (1.17) Ramhormoz (82653.85) Karun (13623.53)
Amoxicillin 250
mg/5 mL 100 mL Hoveyzeh (0.128) Andika (0.014) Hoveyzeh (4290.42) Karun (116.82)
powder
Azithromycin Masjed Soleyman
Dihydrate 250 mg Masjed Soleyman (2.17) Andika (0.27) (117523 2{) Bavi (2864.45)
capsule ’
. . . . Masjed Soleyman
Cefazolin 1 g vial Masjed Soleyman (0.76) Lali (0.028) Karun (741.53)
(6137.64)
Cefixime 100 mg/5
mL 100 mL powder Omidiyeh (0.125) Andika (0.016) Lali (2398) Karun (217.41)

for suspension

CEﬁX'gEI:SO me Hendijan (2.42) Lali (30230) Andika (0.179) Karun (3255.65)
Ciprofloxacin HCL - .
500 mg tablet Omidiyeh (0.757) Lali (45540) Hoveyzeh (1.55) Karun (1649(
Co-Amoxiclav 312
(250/62.5) powder Dasht-e Azadegan (0.094) Lali (1125) Haftkel (0.03) Haftkel (161)
for suspension
Co-Amoxiclav 625 Haftkel (3.40) Lali (43280) Andika (0.43) Karun (5096.47)

(500/125) mg tablet

Metronidazole 250

Tl Majed Soleyman (7.92)

Izeh (80783.33)

Hendijan (1.24) Hendijan (817.67)

4. Discussion

It seems that using antibiotics without a prescription is
a common problem in many cities of Khuzestan Province.
Food and drug administrations should increase surveil-
lance over pharmacies. In the research of Santa et al. in
Mexico and Brazil in 2013, the impact of policies to pro-
vide antibiotics on OTCs was similar in both countries. In
Brazil, the increasing trend of antibiotic use was reduced
following the implementation of OTC drug restriction poli-
cies. Also, the decreasing trend increased in Mexico [12].
Public awareness should increase so that people notify the
consequences of the irrational use of antibiotics. A study
on the knowledge and behavior of people about the use
of antibiotics in 6 European countries in 2009 showed that
how people behave in relation to antibiotics in all countries
depends on their knowledge [13].

On the other hand, in some cities, the number of anti-
biotics registered by the Social Security Organization or
Health Insurance documents was higher than the num-
ber of distributed antibiotics in pharmacies of the same

JPPin

cities. This might be partly because of the inaccurate
information received from drug distribution companies
and the depot of antibiotics in some pharmacies.

5. Conclusions

The rate of antibiotic consumption without prescrip-
tion was high in most cities of Khuzestan Province. The
food and drug deputies are suggested to increase their
surveillance over pharmacies and drug distribution
companies and track their activities regularly.

Ethical Considerations
Compliance with ethical guidelines

This theses was submitted in Ethical Committe of Ahvaz
Jundishapur University of Medical Sciences' Research & Tech-
nology deputy with ethical code of IR.AJUMS.REC.1396.937.
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Table 3. The highest and lowest number of prescribed antibiotics in the Social Security Organization and Health Insurance among different

cities of Khuzestan Province in 2016

The Highest Number of
Drug Prescribed Antibiotic /
Population of the City

The Lowest Number of
Prescribed Antibiotic /
Population of the City

The Highest Num-  The Lowest Number
ber of Prescribed of Prescribed Anti-

Antibiotic / Num- biotic / Number of

ber of Physicians Physicians

Amoxicillin 500 mg
capsule

Amoxicillin 250 mg/5 |, 1 g pagh-e Malek (0.029)

mL 100 mL powder
Azithromycin Dihy-
drate 250 mg capsule

Cefazolin 1 g vial

Cefixime 100 mg/5
mL 100 mL powder
for suspension

Hoveyzeh & Dasht-e Azade-

Izeh & Bagh-e Malek (0.075)

Omidiyeh (1.6)
Mahshahr & Hendijan
(1.6)

Omidiyeh (0.01)

Mahshahr & Hendijan

Ahvaz & Karun & Bavi (1.39) (0.57)

Izeh & Bagh-e Malek

Andimeshk (0.399) (0.124)

Hoveyzeh & Dasht-e Aza-
degan (0.025)

Cefixime 400 mg . Hoveyzeh & Dasht-e Aza-
tablet Ahvaz & Karun & Bavi (1.93) degan (0.540)
Ciprofloxacin HCL 500 ) Mahshahr & Hendijan
mg tablet Izeh & Bagh-e Malek (1.372) (0.466)

Co-Amoxiclav 312

Hoveyzeh & Dasht-e Azade-  Masjed Soleyman & Lali &

250/62.5) powder .

( s/u Sper)]spion Andika (0.019)
Co-Amoxiclav 625 . Mahshahr & Hendijan

(500/125) mg tablet Andimeshk (2.18) (0.781)

Metronidazole 250
mg tablet

Izeh & Bagh-e Malek (3.77)

Omidiyeh (1.28)

Hoveyzeh & Dasht-e
Azadegan (5854.97)

Andimeshk (44.76)

Izeh & Bagh-e Malek
(1.08)

Masjed Soleyman
& Lali & Andika
(364.93)

Izeh & Bagh-e Malek
(113.92)

Izeh & Bagh-e Malek
(2233.05)

Izeh & Bagh-e Malek
(2087.95)

Hoveyzeh & Dasht-e
Azadegan (80.52)

Izeh & Bagh-e Malek
(2413.7)

Izeh & Bagh-e Malek
(5730.66)

Omidiyeh (987.61)

Omidiyeh (6.97)

Masjed Soleyman &
Lali& Andika (528.18)

Omidiyeh (98.03)

Omidiyeh (31.31)

Omidiyeh (700)

Omidiyeh (343.74)

Masjed Soleyman & Lali

& Andika (15.052)

Mahshahr & Hendijan
(723.70)

Omidiyeh (789.25)

Table 4. The per capita consumption of non-prescribed antibiotics in different cities of Khuzestan Province

JPPin

Drug

The Highest Rate of Non-Prescribed Antibi-
otic / Population of the City

The Lowest Rate of Non-Prescribed Antibi-
otic / Population of the City

Amoxicillin 500 mg capsule

Amoxicillin 250 mg/5 mL 100
mL powder

Azithromycin Dihydrate 250
mg capsule

Cefazolin 1 g vial

Cefixime 100 mg/5 mL 100 mL
powder for suspension

Cefixime 400 mg tablet

Ciprofloxacin HCL 500 mg
tablet

Co-Amoxiclav 312 (250/62.5)
powder for suspension

Co-Amoxiclav 625 (500/125)
mg tablet

Metronidazole 250 mg tablet

Omidiyeh (9.25)

Hoveyzeh (0.12)

Masjed Soleyman (1.15)
Ahvaz (0.39)
Shush (0.09)

Hendijan (1.13)

Hoveyzeh (1.32)

Hendijan (0.05)

Hendijan (1.02)

Andimeshk (3.43)

Karun (-1.23)

Karun (-0.03)

Ramshir (-0.52)

Karun (-0.3)

Haftkel (-0.24)

Haftkel (-1.24)

Karun (-0.91)

Hoveyzeh (-0.06)

Karun (1.01)

Karun (-1.37)

JPPim
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