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Abstract

Background: Antimicrobial resistance poses a serious threat to healthcare globally. Reviewing current practice regarding
antibiotic prescription and use is crucial to understanding antimicrobial resistance issues in Iraq and how to tackle them.

Aim: To review and analyse studies addressing antimicrobial resistance as well as antibiotic prescription, dispensing and
use in Iraq.

Methods: In June 2023, we searched Google Scholar for, and reviewed, empirical studies related to antibiotic use and
antimicrobial resistance in Iraq.

Results: Thirty-seven eligible studies published between 2012 and 2023 were included in the review. Multi-drug-resistant
bacteria, such as E. coli and P. aeruginosa, were commonly reported by the studies. Most physicians in public hospitals
prescribed antibiotics frequently and empirically without relying on culture and sensitivity tests, and community
pharmacists often dispensed antibiotics to patients without prescriptions, indicating self-medication and misuse of
antibiotics in Irag. Antibiotic residuals were found in raw meat and drinking water. Although there were antimicrobial
resistance control regulations and plans, they were not fully implemented.

Conclusion: This review shows that antimicrobial resistance and antibiotic misuse are serious problems in Irag. The
responsible authorities should work together to implement and enforce compliance to the antimicrobial resistance control
plans using the One Health approach.
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analysis (8). The Iraqi Ministry of Health maintains
an antimicrobial surveillance system as part of
the global system established by the World Health
Organization. The World Health Organization’s Global
Antimicrobial Resistance and Use Surveillance System
(WHO GLASS) was launched in 2015 to standardize
the collection and sharing of data on antimicrobial
resistance across countries (50). GLASS supports global
efforts to track AMR trends and implement strategies
to control resistance. GLASS promotes the collection
of data not only from laboratories but also from
clinical and epidemiological sources, enabling a more
comprehensive approach to understanding AMR across
human, animal, and environmental health sectors (50).

Introduction

Antimicrobial resistance (AMR) presents a serious
threat to all lifeforms—plants, animals, and humans—
emphasizing the importance of viewing ecosystems
as interconnected systems through the One Health
approach. Antibiotic resistance emerged and was
identified early, along with the widespread clinical use
of antibiotics (4). Antibiotic resistance continues to
increase in incidence with overuse and improper use
of antibiotics in humans, animals, and agriculture (4).
When infectious agents no longer respond to antibiotic
treatment medicines become ineffective. Studies have
shown that AMR causes longer hospital stays, increased
resource consumption, cancellation of elective surgeries,
complications with chemotherapy and organ transplants,
higher rates of readmission and increased mortality (1,2).

Understanding  current  practices regarding
antibiotic prescription, self-medication, veterinary
and agricultural usage, and the monitoring of
antibiotic levels in food and drink are essential for
identifying the factors contributing to AMR in Iraq

A recently published report from the Iraqi Ministry
of Health (MOH) shared alarming results on antibiotic
resistance in Iraq. This report indicated widespread

resistance to end-line antibiotics such as meropenem
and high prevalences of drug-resistant strains of
common bacterial diseases (7).

Antibiotic stewardship has been implemented in
Iraq as a step towards more rational clinical use of
antibiotics, including proper dosage and avoiding
the use of antibiotics without culture or sensitivity

and informing policy and response. This review is
the first to comprehensively summarize antibiotic-
related studies in Iraq, outlining the status and offering
recommendations for improvement.

Our objective was to present an overview of Iraqi
studies on AMR, antibiotic prescription and dispensing
practices by healthcare providers, and antibiotic usage
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by the general population, including non-human
applications (One Health Approach).

Methods
Study design

This study is a systematic review that synthesizes data
from previously published research on antibiotic misuse
and bacterial resistance in Iraq. The review follows the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines for reporting
systematic reviews and meta-analyses and adheres to the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) criteria for observational data
inclusion.

Data sources and search strategy

A comprehensive search was conducted in June 2023
using the Google Scholar database. Search terms
included: “antibiotic use in Iraq,” “bacterial resistance,”
“self-medication,” “prescribing practices,” and “veterinary
antibiotics in Iraq.” The search was limited to studies
published between 2012 and 2023 and to articles written
in English.

Inclusion criteria

The inclusion criteria were: studies conducted in Iraq
related to antibiotic usage or bacterial resistance; peer-
reviewed articles published between 2012 and 2023; and
studies examining antibiotic prescription patterns, self-
medication practices, and the prevalence of bacterial
resistance in healthcare, community, veterinary, and
agricultural settings.

Exclusion criteria

The exclusion criteria were: studies focused on antibiotic
resistance outside of Irag; articles without sufficient
data or unclear methodologies; and reports, editorials, or
opinion pieces without empirical data.

Study selection

All studies identified through the search were screened
by 2 independent reviewers. Titles and abstracts were
assessed for relevance, and full texts of potentially
eligible studies were obtained for detailed evaluation.
Any disagreements regarding study inclusion were
resolved through consensus.

Data extraction

Data extracted from the studies included study design
and setting (hospital, community, agricultural or
veterinary); sample size and population characteristics;
outcome measures such as antibiotic usage, resistance
patterns and knowledge regarding antibiotics; and key
findings related to antibiotic misuse and resistance.

Assumptions

Given the scarcity of regional data, we assume
generalizability for Iraq but acknowledge potential
limitations in extending findings to rural areas where
fewer studies were conducted. Studies may not have fully
captured resistance patterns in the private healthcare
sector and cross-sectional designs may have limited
causality assessment.

Statistical analysis

Data synthesis was conducted narratively due to the
heterogeneity of the study designs. Where applicable,
proportions and percentages were reported for specific
outcomes such as resistance rates and prescription
practices. No formal meta-analysis was conducted due to
the diverse nature of the included studies.

Results

Of the 37 selected studies, 13 (35.1%) assessed antibiotic
susceptibility patterns of commonly isolated bacteria,
such as Pseudomonas aeruginosa, Escherichia coli, Proteus
mirabilis, Pseudomonas aeruginosa, Staphylococcus aureus
and Klebsiella pneumoniae (Figure 1). Eight out of 37 studies
(21.6%) measured knowledge, attitudes and patterns of
self-treatment with antibiotics by population type. Nine
of 37 studies (24.3%) evaluated antibiotics prescription
and dispensing practices by healthcare providers. One
study (2.7%) measured the consumption and cost of
antibiotics in one province in Iraq. Three studies (8.1%)
measured antibiotic residuals in raw meat sold in shops
and butcheries, soil and river water, and 3 studies (8.1%)
assessed levels of bacterial resistance in domesticated
animals. We did not find any national or institutional

Figure 1. Types and numbers of studies included in the review

13 studies assessed the antibiotics susceptibility
patterns of some common clinical isolated bacteria
such as Pseudomonas aeruginosa, Escherichia coli
and bacteria-induced urinary tract infection

8 studies measured the knowledge, attitude and
self-medication use of antibiotics by the general
population or by medical or pharmacy students

g studies evaluated the practice of prescribing and
dispensing of antibiotics by healthcare providers

3 studies measured the antibiotics residual in
non-human entities such as raw meat, soil and
river water

3 studies assessed resistant bacteria in animals

and mid-2023 were included in the review

One study measured the consumption and cost of
antibiotics in one province
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guidelines on antibiotic prescription and use for the
treatment of infectious diseases in Iraq (9).

Antibiotic prescription behaviour and use

We identified 6 retrospective and cross-sectional
studies on antibiotic prescription practices conducted
in Baghdad Province, Iraq. Five of the 6 studies (83.3%)
reported overuse of antibiotics in public hospitals; and
in the majority of cases, antibiotics were prescribed
without conducting laboratory tests (10-14). We found
9736 inpatients from hospitals in different provinces
and found that only 9% of cases had bacterial culture and
sensitivity testing before prescription end-line antibiotics
(meropenem injection or infusion; 12).

Another study that assessed 9440 prescriptions in a
public paediatric hospital found that 99.9% of admitted
childrensubsequentlyreceived antibiotics(14). Inapublic
hospital in Kerbala, a study of 302 inpatients reported
83.3% of irrational prescription of antibiotics. Surgical
wards reported 91.8% inappropriate antibiotic use cases
while antibiotics prescription was 100% empirical in
the medical wards (11). A recent study in 3 large public
hospitals in Baghdad, with 100 inpatients revealed that
only 2% of antibiotic prescriptions were written based
on bacterial culture and sensitivity testing (10). A point
prevalence survey (PPS) in 5 main hospitals in Baghdad
indicated that 98.8% of antibiotics were prescribed
empirically, while culture and sensitivity tests were
only conducted for 1.2% of patients. Iraqi physicians did
not follow institutional guidelines in the treatment of
infectious diseases (9). Only one study indicated that all
patients in the intensive care unit were administered
culture and sensitivity tests on admission (15).

Community pharmacists dispensed antibiotics
without prescription and had inadequate knowledge
of bacterial resistance and appropriate antibiotic
stewardship (16,17). A cross-sectional study in Baghdad
reported that among 300 community pharmacists, 45%
dispensed antibiotics to patients known to have viral
infections (16). Although there were health regulations
about prescribing and dispensing antibiotics (18), the
majority of physicians and community pharmacists
did not follow antibiotics stewardship instructions and
prescribed or dispensed antibiotics more frequently than
expected.

Table 1. Licensing by type of healthcare setting, Iraq, 2023

Healthcare setting  Licensing Inspection
Private community The Syndicate of Ministry of
pharmacies Iraqi Pharmacists Health and The
Syndicate of Iraqi
Pharmacists
Private physician Iraqi Medical Ministry of Health
clinics Association and Iragi Medical
Association

Public and private
hospitals

Ministry of Health ~ Ministry of Health

Oral preparations and intramuscular were the most
commonly dispensed forms in community pharmacies
(19), irrespective of whether they required a prescription
or not. However, in public hospitals and clinics run by
the government, dispensing any form of antibiotics
required a doctor’s prescription, suggesting that in Iraq
antibiotics dispensing is more controlled in the public
sector than in the private sector. Implementing an
electronic referencing system in community pharmacies
was beyond the scope of this study and capabilities of the
Syndicate of Iraqi Pharmacists (Table 1).

Antibiotic availability and affordability

Kimadia, officially known as the State company for
marketing drugs and medical appliances, operates under
the Ministry of Health in Iraq. It is responsible for the
procurement and distribution of pharmaceuticals and
medical supplies for Iraq’s public healthcare sector. Any
medications including antibiotics must be approved,
registered and tested before being procured for public
healthcare facilities (18). Kimadia plays a central role
in ensuring availability of medications, including
antibiotics, in public hospitals. Antibiotics availability in
the public sector depends on Kimadia's limited budget
which is not sustainable and causes occasional shortages
of medications, including antibiotics, in public hospitals..

Regarding availability, the private sector has more
types and suppliers of antibiotics the public sector.
Regarding sustainability, the public sector may suffer
from shortage of medications because of reliance on the
Kimadia budget which is usually around US$ 1 billion
annually (3). Since the comprehensive list of medications
approved for the private sector includes a wider range
of drugs compared than the Essential Medicines List
used in public healthcare settings, the private sector
benefits from more sustainable supplies of medications,
including antibiotics, which are procured by scientific
drug bureaux (18-21).

The scientific drug bureaux are the main suppliers
of medications to the private sector (22). Due to the
large number of drug bureaux, antibiotics in the private
sector are typically procured from various sources
and companies, ensuring a more sustainable supply.
However, while regulations require prescriptions for
antibiotic dispensing, these laws are not consistently
enforced, largely due to the lack of electronic systems
in community pharmacies. This makes it difficult for
official audits to monitor paper records and bills in a
timely manner. Therefore, it is crucial that community
pharmacists receive training on antibiotic stewardship,
and health officials must enforce regulations to prevent
the dispensing of antibiotics without a prescription.

Antibiotics are subsidized by the Iragi government in
the public healthcare sector. In contrast, patients need to
pay full costs out-of-pocket to purchase antibiotics from
community pharmacies (18). The costs of antibiotics depend
on where the medication is sourced from and manufactured
(20). Brand name antibiotics and those manufactured in
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North America and Europe are typically more expensive
than those manufactured in Africa and Asia.

Self-medication and knowledge/attitudes
towards antibiotic use

The general population, along with medical and
pharmacy students, showed inadequate knowledge of
antibiotic resistance, which agreed with the high rate of
self-medication. Eight cross-sectional studies conducted
across 5 provinces (Baghdad, Mosul, Erbil, Anbar and
Wassit) assessed antibiotic knowledge, attitudes and
self-medication practices. Sample sizes ranged from 100
to 500 participants (23-26). Four of the 8 studies focused
on self-medication and revealed a significant prevalence
of antibiotic use without a prescription among the
general population and medical or pharmacy students
(23-26). A high percentage (88-90%) of people in Baghdad,
Mosul and Erbil used antibiotics without a prescription
(23,25). Four studies indicated inadequate knowledge
about antibiotics and their use among the general
population, medical and pharmacy students, and even
some practicing pharmacists (23,27-29).

A study in Wassit Province of 102 community
members, pharmacists and healthcare providers reported
inadequate knowledge of antibiotic resistance and
rational use (27). Only 20% of the final-year pharmacy
students at a leading college of pharmacy in Baghdad had
adequate knowledge of antibiotic resistance (29). A study
of 2 medical colleges found that 73% of the participating
students had self-medicated with antibiotics in the
previous few months (26). All 8 studies confirmed that
the general population including medical, or pharmacy
students required further training on antibiotic resistance
and rational use.

Antibiotic susceptibility

Thirteen national studies investigated antibiotic
susceptibility profiles of clinically isolated bacteria,
including bacteria-induced urinary tract infection
(UTI), Escherichia coli, and Pseudomonas aeruginosa by
province (33-34,38-41). Three provincial studies (Thi-qar,
Sulaimaniyah and Kirkuk) assessed the susceptibility
pattern of Pseudomonas aeruginosa. These studies
found multi-drug-resistant strains that were resistant
to penicillin (100% to ticarcillin, 95% to amoxiclav,
92.5% to amoxicillin and 95% to ampicillin), third
generation cephalosporins (95% to cefixime and 100% to
ceftazidime) and aminoglycosides (85.3% to gentamycin
and 76.2% to tobramycin) (30-32). Seven studies from
Duhok, Tikrit, Al-Najaf, Maysan, and Al-Diwaniya
provinces, evaluated the susceptibility of bacterial UTIs
to different antibiotics. Escherichia coli was identified
as the most common cause of UTI and was multi-drug
resistant (33,34). A study in Duhok Province, including
1585 patients with UTI found that 80.56% of identified
E. coli was multidrug resistant to [-lactamase and
macrolides antibiotics (35). Similarly, a study in 4 public
hospitals in Maysan Province found that E. Coli was
resistant to multiple beta-lactam antibiotics, including

but not limited to: piperacillin (92%), ticarcillin (91%)
and amoxicillin-clavulanic acid (88%; 36). Al-Diwaniya
Province reported multidrug resistant UTIs caused
by E. coli, with resistance to ampicillin (97.9%) and
ceftriaxone (81.3%) (37).

A study in Erbil, which compared clinical and soil
isolates of Acinetobacter baumannii found that the clinical
isolates were 100% resistant to ciprofloxacin, ceftazidime,
and piperacillin, 96.15% resistant to gentamicin, 96.15%
resistant to imipenem, 92.31% resistant to meropenem
and 78.85% resistant to amikacin (42). We reviewed one
study that investigated the consumption and cost of
antibiotics. This study measured the total consumption
and cost of antibiotics in Al-Najaf Province in both the
public and private sectors, indicating that antibiotic
consumption in this single Iraqi Province was higher in
one year than in an entire European country (19).

This high prevalence of multi-drug-resistant bacteria
was confirmed by an unpublished national AMR report
of the Iraqi Ministry of Health in 2022 (7). Important
antibiotics including third generation cephalosporines
(cefotaxime and ceftriaxone) were reported to be
ineffective for some bacteria (Acinetobacter, Salmonella,
Escherichia coli, Klebsiella pneumoniae and Neisseria
gonorrhoeae) with multi-drug resistance reaching 70%.
Some strains displayed pan-drug resistance where they
were resistant to nearly all available antibiotics (7). These
data demand immediate action that will address the
underlying causes of AMR in Iraq.

Antibiotic resistance and residue in domestic
animals, animal products and drinking water

Three studies detected antibiotic resistance or residues in
agricultural and veterinary settings including river water,
drinking water and raw beef (43-45). E. coli resistance
to B-lactam antibiotic was found in 61 samples of river
water in Babylon (43). In 2 water sanitation facilities in
Baghdad, antibiotics were found in raw and treated water
(45). A study in Erbil detected antibiotic residues in raw
beef after testing 250 samples from the retail market (44).

There was no safe disposal of antibiotics in private
pharmacies or at home, which made people to dispose
antibiotics in water bodies or soil (46). Three studies
found multi-antibiotic-resistant bacteria between
animals and humans. Some recent studies in Basra and
Babylon provinces detected antibiotic-resistance bacteria
in domesticated animals (47-48). Similar to humans,
a study of 77 dogs with diarrhoea found resistant E.
Coli (9.5-81%) to be the common cause. A study which
collected 75 swabs from different animal wounds treated
in veterinary clinics found 100% resistance in Pseudomonas
aeruginosa when tested for susceptibility to 9 commonly
used antibiotics including Ampicillin, Piperacillin,
Amoxicillin, Cefepime, Cefotaxime, Ceftazidime,
Aztreonam, Trimethoprim and Chloramphenicol (48). A
phylogenetic analysis of 300 samples from 6 sources (100
from humans, 100 from animals, and 100 from animal
houses) in Basra and Baghdad revealed that resistant
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strains of Salmonella showed similar patterns among
humans and animals (49).

Discussion

Multi-drug-resistant bacteria, such as E. coli and
P. aeruginosa, were detected in all Iragqi public and
private healthcare settings. Our review indicates that
physicians in Iraq prescribe antibiotics empirically (10-
11,13), particularly for acutely ill patients. A majority of
Iraqi physicians working in public hospitals prescribe
antibiotics frequently and empirically, without relying
on culture and sensitivity tests, and community
pharmacists commonly diagnose and dispense
antibiotics without prescriptions. We suggest that Iraqi
Ministry of Health (MOH) regulations about antibiotic
stewardship should be enforced in private and public
hospitals.

Several studies have reported high levels of antibiotic
self-medication in Iraq. Although AMR stewardship
regulations exist, they are not fully implemented by
prescribers. In general, AMR stewardship is better
adopted in public hospitals than the private sector (private
hospitals and clinics), and there is no safe disposal of
antibiotics in private pharmacies or homes.

Our review has several limitations. We used only one
search engine (Google Scholar) with limited keywords to

collate articles for our review. This may have limited the
scope and accuracy of our search and our review did not
evaluate the quality of the included studies. Systematic
review with meta-analysis of antibiotic misuse in Iraq is
recommended for future studies.

Conclusion and recommendations

Antibiotic stewardship requires a stronger and more
coordinated effort, particularly by health officials in both
public and private healthcare sectors. It is imperative for
health authorities to evaluate antibiotic residues in food,
water, and animals, as misuse and improper disposal
contribute to environmental contamination. Public
awareness campaigns are crucial in reducing antibiotic
misuse and universities should incorporate AMR-related
courses into the core curricula for medical, pharmacy,
dentistry, veterinary, biology and nursing training.
Stricter enforcement of regulations is needed to curb the
irrational sale of antibiotics in the veterinary sector. The
establishment of facilities for the safe disposal of expired
antibiotics in community and private pharmacies is
essential. Significant attention must be given to the
private sector, where antibiotics dispensing without
prescriptions remains a major concern. Finally, securing
funding from national and international sources will be
critical to support Iraqi AMR awareness and monitoring.
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Analyse du mauvais usage des antibiotiques et de la résistance bactérienne en Iraq

Résumeé

Contexte : La résistance aux antimicrobiens représente un risque sérieux pour les soins de santé dans le monde
entier. Il est primordial d’analyser les pratiques actuelles concernant la prescription et l'usage des antibiotiques
afin de comprendre les problémes liés a la résistance aux antimicrobiens en Iraq et de trouver des solutions pour y
remédier.

Objectifs : Passer en revue et analyser des études portant sur la résistance aux antimicrobiens ainsi que sur la
prescription, la délivrance et l'usage des antibiotiques en Iraq.

Méthodes: En juin 2023, nous avons effectué des recherches dans Google Scholar et passé en revue des études
empiriques relatives a 'usage des antibiotiques et a la résistance aux antimicrobiens en Iraq.

Résultats : Trente-sept études éligibles publiées entre 2012 et 2023 ont été passées en revue. Des bactéries
multirésistantes, telles qu’E. coli et P. aeruginosa, étaient fréquemment mentionnées dans les études. La plupart
des médecins exercant dans les hopitaux publics prescrivaient souvent des antibiotiques de maniere empirique
sans se fier aux tests de culture et de sensibilité et les pharmaciens communautaires délivraient couramment
des antibiotiques aux patients sans prescription, ce qui indique une automédication et un mauvais usage des
antibiotiques en Iraq. Des résidus d’antibiotiques ont été signalés dans la viande crue et l'eau potable. Bien qu'il existe
des réglementations et des plans de contréle en matiére de résistance aux antimicrobiens, ils n'ont pas été pleinement
mis en ceuvre.
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Conclusion : La présente analyse montre que la résistance aux antimicrobiens et le mauvais usage des antibiotiques
constituent de graves problémes en Iraq. Les autorités responsables devraient collaborer dans le but de mettre en ceuvre et
de faire appliquer les plans de controle en matiére de résistance aux antimicrobiens dans le cadre de l'approche « Une seule
santé ».
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