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Antibiotic Prescribing in the Acute Care 1n Iraq
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Abstract—Background: Excessive and inappropriate use of
antimicrobial agents among hospitalized patients remains an important
patient safety and public health issue worldwide. Not only does this
behavior incur unnecessary cost but it is also associated with increased
morbidity and mortality. The objective of this study is to obtain an
insight into the prescribing patterns of antibiotics in surgical and
medical wards, to help identify a scope for improvement in service
delivery. Method: A simple point prevalence survey included a
convenience sample of 200 patients admitted to medical and surgical
wards in a government teaching hospital in Baghdad between October
2017 and April 2018. Data were collected by a trained pharmacy intern
using a standardized form. Patient’s demographics and details of the
prescribed antibiotics, including dose, frequency of dosing and route
of administration, were reported. Patients were included if they had
been admitted at least 24 hours before the survey. Patients under 18
years of age, having a diagnosis of cancer or shock, or being admitted
to the intensive care unit, were excluded. Data were checked and
entered by the authors into Excel and were subjected to frequency
analysis, which was carried out on anonymized data to protect patient
confidentiality. Results: Overall, 88.5% of patients (n=177) received
293 antibiotics during their hospital admission, with a small variation
between wards (80%-97%). The average number of antibiotics
prescribed per patient was 1.65, ranging from 1.3 for medical patients
to 1.95 for surgical patients. Parenteral third-generation
cephalosporins were the most commonly prescribed at a rate of 54.3%
(n=159) followed by nitroimidazole 29.4% (n=86), quinolones 7.5%
(n=22) and macrolides 4.4% (n=13), while carbapenems and
aminoglycosides were the least prescribed together accounting for only
4.4% (n=13). The intravenous route was the most common route of
administration, used for 96.6% of patients (n=171). Indications were
reported in only 63.8% of cases. Culture to identify pathogenic
organisms was employed in only 0.5% of cases. Conclusion: Broad-
spectrum antibiotics are prescribed at an alarming rate. This practice
may provoke antibiotic resistance and adversely affect the patient
outcome. Implementation of an antibiotic stewardship program is
warranted to enhance the efficacy, safety and cost-effectiveness of
antimicrobial agents.
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[. INTRODUCTION

INCE their introduction in 1940, antibiotics have saved
millions of lives worldwide [1]. However, inappropriate use
of antimicrobial agents in the inpatients settings has been
widely reported in the literature [2]-[4]. According to the World
Health Organization (WHO), 50% of antibiotics prescriptions
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are inappropriate [5] and antibiotics are sometimes prescribed
when there is little or no evidence of infection [4], [6].

Examples of inappropriate use include use for suspected or
viral infections, unnecessary prescription of broad-spectrum
antibiotics, inappropriate selection of antimicrobial agents,
suboptimal or inappropriate doses or duration and easy access
to broad-spectrum antibiotics [7]. With inappropriate
prescribing, not only is the antibiotic efficacy questionable but
also a risk of potential complications exists [1]. Inappropriate
use is linked to the emergence of antimicrobial resistance [8].
For example, the level of antibacterial resistance is higher in the
south compared to the north of Europe because antibiotic
utilization is higher in the former territory [9].

Infections caused by resistant pathogens tend to have a
poorer prognosis, i.e., increased morbidity and mortality and
increased duration of illness and length of stay [1], [6], [8].
Furthermore, they impose a greater economic burden on
healthcare institutions, families and society, compared to
infections caused by susceptible organisms [1], [8], [10]. For
example, a Thai study indicates that the hospitalization cost for
patients with infections caused by the extended spectrum beta-
lactamase producer Escherichia coli is five times higher than
for infections caused by extended spectrum non-beta-lactamase
producer pathogens (528 USD vs. 108 USD) [6]. In 2007 in
Europe, more than 8,000 patients died of sepsis associated with
third-generation cephalosporin-resistant Escherichia coli and
methicillin-resistant Staphylococcus aureus (MRSA) [9]. Given
the fact that antibiotic resistance is growing and the challenge
of a limited pipeline of new agents, responsible prescribing is
prudent to promote appropriate use, decrease healthcare costs
and avoid a further rise in resistance [8]. Thus, WHO advocated
the adoption of an antimicrobial stewardship (AMS) program
with the objective of optimizing antibiotic prescribing and
combating the global rise in antibiotic resistance [6].

Antibiotic resistance surveillance and control in a
Mediterranean region study included antibiotic prescription for
inpatients from seven Middle East countries indicated an
increase in the use of broad-spectrum antibacterial agents
accompanied by an increase in the level of resistance in
pathogenic organisms [11]. Clinical practice in Iraq lacks a
policy for proper auditing, guidelines to optimize antibiotic
treatment and restrictions on the purchase of prescription-only
medicines, including antibiotics [12], [13].
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Regular surveillance strategies to examine the prescribing
patterns are relevant to identify gaps in service delivery that
require intervention [6]. Studies that describe the prescribing
patterns in Iraq are scarce. There is only one study that
examined the prescribing patterns of antibiotics in surgical
patients in 2011 and concluded that prescribing is optional,
demonstrating an alarming overprescribing of broad-spectrum
antibiotics, especially third-generation cephalosporins [12].
The aim of this study is to obtain an insight into the prescribing
patterns for antibiotics in surgical and medical wards in a large
government teaching hospital in Baghdad.

II. METHODS

This point prevalence survey was conducted in surgical and
medical wards of government teaching hospital in Baghdad
between October 2017 and April 2018. The hospital is known
to have an average of 30,000 admissions annually in all
departments. All adult patients admitted 24 hours before the
survey were included. Exclusion was applied to cancer patients
as well as patients diagnosed with shock or admitted to the
intensive care unit. Data were collected by trained pharmacy
students, who were blinded regarding the study objective, under
the supervision of university tutors. As part of their clinical
training practice, each final year pharmacy student was asked
to submit 1 case sheet using standard form including the
following information: age, gender, past medical history,
surgical history, inpatient medication information and
diagnosis using medical records. Repeated cases were excluded
leaving 200 cases eligible for inclusion (100 patients from each
ward).

The primary outcome measure was the number of patients
receiving antimicrobial therapy during hospital admission.
Secondary outcome measure was to get an insight into the
prescription pattern including name of antimicrobial agent
prescribed, indication, dose, frequency of dosing and route of
administration. In addition, we calculate number of patients for
whom culture to identify pathogens was performed. Data were
reviewed and entered by authors into excel 2013 as anonymous
to protect patients confidentiality and were subjected to
descriptive statistics analysis. Approval to conduct the study
was obtained from Al-Mustansiriyah University, committee of
scientific affairs and permission to use the medical records of
the patients was obtained from the hospital in which the study
was conducted.

II1.

There were 67 male patients and 133 female patients. The
average age of the sample was 48.8 years, (range 18-91 years).
Overall, 88.5% of patients (n=177) received 293 antibiotics
during their hospital admission with a small variation between
wards (80%-97%) (Table I). With regard to the surgical ward,
there were 77 surgical patients (Table II) and 23 patients with
diabetic foot ulcers treated with debridement and antibiotics.
The average number of antibiotics prescribed per patient was
1.65, ranging from 1.3 for medical patients to 1.95 for surgical
patients. Parenteral third-generation cephalosporins were the

RESULTS
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most commonly prescribed at 54.3% (n=159), followed by
nitroimidazole at 29.4% (n=86), quinolones at 7.5% (n=22) and
macrolides at 4.4% (n=13), while carbapenem and
aminoglycoside were the least prescribed, together accounting
for only 4.4% (n=13). Among third-generation cephalosporin,
ceftriaxone achieved the highest prescription rate at (n=138)
followed by metronidazole at (n=86) at a mean total daily dose
of 1.7 mg (range 1-3 mg) and 1.5 mg (1-1.5 mg) respectively
(Table 3).

Overall, 62.7% (n=111) patients receive combination
antibiotic therapy which was prescribed to 89.7% (87/97) of
surgical patients compared to 30% (24/80) for medical patients
(Table 3). The most frequently prescribed combination was
third-generation cephalosporins and metronidazole 63.9%
(n=71) followed by third-generation cephalosporins and
quinolones 12.6% (n=14), third-generation cephalosporins and
azithromycin 9.9% (n=11) and meropenem and metronidazole
9% (n=10). The intravenous route was the most common route
of administration, being used for 84.7% of patients (n=150),
while 11.9% (n=21) received a combination of IV and oral
antibiotics. Only 3.4% of patients (n=6) received only oral
treatment. Culture to identify pathogenic organisms was
employed in 0.5% of cases. Only 63.8% (n=113/177) gave a
reason for prescribing. Reasons included surgical prophylaxis
41.8% (n=74), skin and soft tissue infection including diabetic
foot ulcer 13.6% (n=24), chest infection, urinary tract infection
8.5% (n=15) and unknown 36.2 % (n=64).

TABLE I
PROPORTIONS AND PERCENTAGES OF PATIENTS RECEIVING NO THERAPY,
MONOTHERAPY AND COMBINATION THERAPY

l:::;:)li)(e):i:: All wards Sl‘::;g:(cial Medical ward
0 23 (11.5%) 3 (13.1%) 20 (86.9%)
1 66 (33%) 10 (15.2%) 56 (84.8%)
2 106 (53%) 82 (77.4%) 24 (22.6%)
3 5(2.5%) 5 (100%) NA
TABLE II

TYPES OF SURGICAL PROCEDURES
Patients (n=77)
31 (43.7%)
13 (16.9%)
20 (25.9%)

* Anal surgery 7 (9.1%)
°Other 6 (7.8%)

“Includes hemorrhoidectomy, anal fissurectomy and perianal abscess
removal. ® Includes renal stone, wound operation and fistulectomy

Surgical ward

Appendectomy
Hernia removal surgery
Cholecystectomy

IV. DISCUSSION

The study shows that antibiotics are prescribed at a high rate
(88.5%). The average number of antibiotics prescribed per
patient is 1.65. Antibiotic exposure was higher in surgical than
in medical patients (1.95 vs. 1.3). Parenteral third-generation
cephalosporins were the most commonly prescribed accounting
for 54.3% of all antibiotics followed by meteronidazole at
29.4% and quinolones at 7.5%. Overall, 62.7% of patients
receive combination antibiotic therapy with parenteral third-
generation cephalosporins and metronidazole being the most
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frequently prescribed combination, 63.9%. The parenteral route
was employed in 96.6% of patients and only 3.4% received oral
antibiotic therapy. Culture to identify pathogenic organisms
was employed in 0.5% of cases. Only 63.8% (n=113/177) gave
a reason for prescribing.

There is evidence of excessive, perhaps unnecessary, use of
antibiotics. Although the average number of antibiotics
prescribed per patient (1.65) is within the established WHO
range of 1.6-1.8, [5] the rate of antibiotic prescribing is
relatively high. The rate of 88.5% is higher than the rates of
32.4%, 33.8% and 31% reported for Australia, Netherlands and
Canada, respectively [3], [9], [14]. It is reported that in
developing countries, antibiotics are prescribed, usually

unnecessarily or inappropriately, to 44%-97% of hospitalized
patients [4]. This could be explained by the fact that patients in
developing countries are more likely to contract infections due
to environmental factors [1], [13]. In addition, prescriber
attitudes, knowledge and experience, lack of a clearly defined
working diagnosis and perceived expectations from patients are
all factors known to affect the proper prescribing of antibiotics
[6]. Moreover, poor implementation of effective infection
control in hospitals, lack of an antibiotic stewardship program
and the unavailability of infection disease specialists and well-
trained clinical pharmacists also contribute to a high level of
antibiotic use.

TABLE III
MEAN TOTAL DAILY DOSES FOR ANTIBIOTIC PRESCRIPTIONS

Antimicrobial agent Prescriptions All wards Surgical ward Medical ward
Mean daily dose (range) mg. (n=293) (n=177) (n=97) (n=80)
Ceftriaxone 138 1.7 (1-3) 1.95 (1-3) 1.4 (1-3)
Metronidazole 86 1.5 (1-5) 1.5 (1-1.5) 1.25 (1-1.5)
Cefotaxime 15 2.1(1-3) 2.7 (2-3) 1.8 (1-2)
Azithromycin 13 442.3 (250-500) NA 442.3 (250-500)
Meropenem 12 2.3(2-3) 2.3(2-3) NA
Moxifloxacin 8 400 NA 400
Ciprofloxacin 7 742.9 (400-800) 800 400
Levofloxacin 7 500 500 500
Ceftazidime 6 2.8 (2-3) 3 2.5(2-3)

The most commonly prescribed antibiotics are third-
generation cephalosporins, metronidazole and quinolones.
There is a preference for prescribing ceftriaxone, a third-
generation cephalosporin, in both medical and surgical wards.
Although all broad-spectrum antibiotics can promote
Clostridium difficile infection, third-generation cephalosporins
and quinolones are particularly involved [16] and are therefore
classified as restricted antibiotics in the UK [16]. A decrease in
their use in secondary care in the NHS was reflected in a
decrease in the incidence of C. difficile infection [8]. In
addition, international guidelines advise against their routine
use in surgical prophylaxis as their use promotes resistance
[17]. However, studies in Cameroon [5], [6], India [15] and
Nigeria [2] show similar prescribing patterns.

Other countries have different prescribing patterns. For
example, in Oman, piperacillin/tazobactam,
amoxicillin/clavulanic acid and clarithromycin were the most
commonly prescribed antibiotics [10]. In  Turkey,
amoxicillin/clavulanic acid was the most commonly prescribed
in inpatient and outpatient healthcare facilities [7]. The trend
towards prescribing broad-spectrum antibiotics could be
explained by limited facilities to conduct culture and sensitivity
testing to guide antibiotic therapy, as the use of these agents
negates the need for pathogen isolation and identification [6].

With regard to surgical prophylaxis, for certain types of
clean, clean contaminated and contaminated wounds, the
National Institute for Health and Care Excellence (NICE)
recommends administration of a single dose of antibiotic 60
minutes before surgical incision, as prophylaxis against
potential surgical site infection [8]. A repeat dose is given if the
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operation is longer than the half-life of the antibiotic [8]. Dirty
wounds, such as a perforated appendix, require antibiotic
prophylaxis and treatment [8]. All patients receive prophylaxis
for more than 24 hours, which is contrary to best-practice
recommendations [17]. The practice in Iraq is to prescribe a
course of 5-10 days of antibiotics after surgery, as prophylaxis
against infection, due to the fear of complications of surgical
site infections. This is not peculiar to Iraq; a prolonged duration
of prophylaxis has been reported in other studies worldwide [2],
[3], [15], [18]. Sometimes antibiotics were administered until
discharge and for 5-10 days post discharge to all surgical
patients, irrespective of the risk of the procedure to cause
surgical site infection and were given to patients without
evidence of infection [4].

Antibiotic exposure is higher in surgical than in medical
patients. The majority of surgical patients (89.7%) receive
combination therapy, compared to only 30% of medical
patients. This is in line with other studies that reported
overprescribing for surgical patients [4], [15], [18]. The average
number of antibiotics prescribed was 1.95 for surgical patients
compared to 1.3 for medical patients. In a study conducted in
India, the average was 1.7 for a medical ward and 3.02 for a
surgical ward [15]. Ceftriaxone and metronidazole were the
most common combination. The addition of metronidazole
would decrease the incidence of C. difficile infection [19]. This
pattern of prescribing has been reported in other studies [2], [5],
[6], including pediatric populations [20]. A study in Italy
indicated alarming overprescribing of third-generation
cephalosporins and metronidazole for surgical prophylaxis in
children [20]. Sub-therapeutic concentration contributes to the
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selection of resistant strains [1]. However, antibiotic doses
appear to be within the normal range reported in the British
National Formulary [21].

The parenteral route was employed in 96.6% of patients and
3.4% received oral antibiotic therapy. The IV route should
ideally be reserved for the critically ill who are unable to absorb
drugs, which is only a small proportion of the population [15].
By narrowing down previously started broad-spectrum
antibiotics, the likelihood of developing resistance will be
reduced [9]. Switching from IV to oral administration is
advocated when the patient condition has improved after 48
hours of IV antibiotics, i.e., when the patient is
hemodynamically stable (temperature is less than 38°C), the
pathogenic organism and or diagnosis is known and there are
no contraindications or intolerances affecting oral intake [9].
Similar studies in Nigeria and Kyrgyz Republic show that
74.8% and 75% of patients were receiving antibiotics through a
parenteral route respectively [2], [4]. IV/oral switch decreases
the cost, the adverse effects and the length of hospital stay, yet
provides an equal therapeutic outcome [8]. However, the
practice in the hospital is to administer antibiotics via IV to
inpatients and orally to outpatients.

Culture to identify pathogenic organisms was performed in
only 0.5% of cases. In the Oman study, culture and sensitivity
testing was employed in 25% of cases [10]. However, modern
diagnostic techniques such as polymerase chain reaction (PCR)
have allowed the isolation of pathogens in 89.8% of patients
with community-acquired pneumonia in Sweden [1], thus
allowing the use of antibiotics with a narrower spectrum of
activity that can target the known pathogen [1]. In the hospital
where the study was conducted, microbiological testing is
typically reserved for patients who fail to respond to repeated
and various courses of antibiotic therapy. This is in line with a
previously published study in Iraq which found that antibiotic
prescribing is empirical, and culture and sensitivity testing is
absent [12]. This is not related merely to the physician’s attitude
toward the importance of culture and sensitivity testing but also
to poor availability of resources. Empirical prescribing is
multifactorial, with factors including limited facilities to
conduct culture and sensitivity testing, costly laboratory
diagnostic tests and long waits for laboratory tests to return [2].

Poor prescribing practice is further reinforced by the lack of
indication in 36.2% of cases. Indication was documented in
only 63.1% of prescriptions in Australia [3]. Similarly, in a
Nigerian study, indication was reported for 61.8% of cases [2].
This could be due to patient demand and diagnostic uncertainty
[6]. Prescribing antibiotics when there is uncertainty about the
diagnosis of infection represents evidence of antibiotic misuse,
which is implicated in the emergence of resistance in previously
sensitive bacteria [6].

Safe and effective antibiotic use involves a delicate balance
between adequacy of antibiotic therapy, following standard
prescribing practice and avoidance of excessive and
inappropriate antibiotic use, thereby preventing a further rise in
antibiotic resistance [9]. As resistance is of global significance
and has the potential to affect patient treatment and outcome
[4], our findings highlight the need to improve prescribing
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practice through continued education for prescribers,
implementation ~ of  evidence-based  guidelines  and
improvements in laboratories. The country needs initiatives to
regulate and optimize antibiotic use, especially in inpatient
settings where broad-spectrum antimicrobials are frequently
used [10]. Implementation of antibiotic stewardship has been
shown to improve the cost-effectiveness of antibiotic therapy.
It decreases the costs incurred by healthcare facilities through
optimizing antibiotic use via rapid use of antibiotics in cases of
life-threatening infections, switching from IV to oral
administration in eligible patients and decreasing excessive and
inappropriate use [8]. Thus, this strategy indirectly decreases
costs by decreasing the length of stay, decreasing resistance and
consequently improving the patient outcome [8]. In addition,
the antibiotic name, dose, route, indication, date started,
stop/review date and duration should be clearly documented in
the medical records, to avoid excessive and unnecessary use of
antibiotics and treatment failure.

The external validity of the study is limited by a relatively
small sample size. In addition, prescribing data were collected
over a short period, from one hospital in Baghdad. Indication
for surgical prophylaxis was not reported and was assumed due
to poor documentation of such data. A large multicenter study
to reflect antibiotic prescribing practice is warranted.

V.CONCLUSION

The study provides an insight into antibiotic prescribing in
acute care in an Iraqi hospital. It indicates a high level of
prescribing which is primarily empirical, augmented by a
preference for prescribing restricted antibiotics represented by
parenteral third-generation cephalosporins. Implementation of
guidelines for antibiotic use, continued professional education
of prescribers and regular surveillance to monitor prescribing
patterns are important, to enhance prudent use of antibiotics and
improve patient outcomes.
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