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Abstract

Background

Rationale antibiotic use is crucial to address antimicrobial resistance (AMR) threats. No study has been
undertaken in the Kurdistan Regional Government (KRG) using validated methodologies to document
current antibiotic use and areas for improvement given high AMR rates.

Research design and methods

Point prevalence survey (PPS), using the Global PPS methodology, was conducted among the three
major public hospitals in KRG/northern Iraq from September-December 2019. Prevalence and quality
of antibiotic use were assessed using agreed indicators.

Results

Prevalence of antibiotic use was high (93.7%;n=192/205); with third generation cephalosporins the most
commonly prescribed antibiotics (52.6%;n=140/266). Reasons for treatment was recorded for only
61.7% (n=164/266) of antibiotics and high use (89.9%) of parenteral therapy was observed. All therapy
was empirical, no stop/review dates were recorded and no treatment guidelines were available. The
majority of the prescribed antibiotics (62%; n=165/266) were from the WHO Watch list.

Conclusion

Prevalence of antibiotic use was high not only versus other hospitals in the region but globally including
Africa, coupled with significant evidence of sub-optimal prescribing. Swift action is needed to improve
future prescribing to reduce AMR. One or two areas should initially be targeted for quality improvement
including development of local guidelines, documentation of antibiotic indications and/or stop/review
dates.

Keywords

Antimicrobial resistance; Antibiotic utilisation patterns; Iraq; Kurdistan Regional Government; Point

prevalence survey; quality improvement programmes

Highlights box
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Published data surrounding antibiotic prescribing in the Kurdistan Region of Irag, an
ethnically distinct and semi-autonomous region, are scarce.

This study, for the first time, measured and assessed the pattern and quality of antibiotic use
in adult inpatients among hospitals in the largest city in Kurdistan Region Government in
Northern Iraq using the validated Global PPS methodology, an internationally recognised
approach, to identify target areas for quality improvement to support rationale use of
antibiotics.

Our study findings revealed a very high prevalence of antibiotic prescribing, a predominance
of intravenous and broad-spectrum antibiotic use, lack of antibiotic prescribing guidance and
poor documentation of both indication and planned review of treatment.

These findings, therefore, indicate the need to develop local and national antimicrobial
stewardship programmes (ASPs) to improve the future rational use of antibiotics in order to
optimise individual patient care and minimise risk of AMR in Iraq and worldwide.

Key target areas for ASPs include development of treatment guidelines and targeting 1-2
areas for quality improvement interventions such as documenting reasons for indications and

stop/review dates to facilitate 1V to oral switching, when appropriate.
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1. Introduction

Antimicrobial resistance (AMR) is a serious global public health threat increasing morbidity, mortality
and costs, with inappropriate antimicrobial prescribing a key modifiable driver [1-4]. Addressing this
requires Global, Regional and National action plans to improve future antibiotic prescribing [5,6]. A key
first step is the development of programmes to monitor antibiotic use [3,7], building on
recommendations by the World Health Organization (WHO) as part of national action plans (NAP) to
reduce AMR [8]. In hospitals, this can be achieved through regular monitoring of antibiotic utilisation
against agreed quality indicators including adherence to guidelines using Point Prevalence Surveys
(PPS) [1,3,7]. In addition, PPS studies can identify areas for quality improvement with the objective of

enhancing future appropriate antibiotic prescribing [7,9].

In Iraq, there are already high rates of multi-drug resistant (MDR) bacteria including MDR Escherichia
coli, Pseudomonas aeruginosa, Klebsiella, and Staphylococcus aureus. Studies also suggest that over
80% E. coli and other Gram-negative organisms are resistant to third and fourth generation
cephalosporins as well as fluoroquinolones [10-13]. Despite evidence of high rates of AMR, data on
antimicrobial utilisation patterns in secondary healthcare settings in Iraq are scarce and where available
a standardised, validated methodology has not been applied [14-16]. We are aware that eight hospitals
from Iraq were included in the Global PPS study incorporating secondary and tertiary care hospitals
[7,17]. However, data was not presented at country level but combined within the West and Central
Asia region making analysis difficult. Furthermore, we are unaware of any published data on
antimicrobial prescribing in the Kurdistan Region of Iraq, an ethnically distinct and semi-autonomous
region with its separate established Ministry of Health (MoH) [18]. This is important given the
commitment of the Government in Iraq to develop a National Action Plan (NAP) to reduce AMR [19],
the desire of the Government of KRG to improve healthcare in the Region, as well as need to prescribe
medicines wisely given the continued shortages of medicines in Iraq [20,21]. Consequently, this study
aimed to address some of these concerns by assessing current antibiotic prescribing patterns in the
Kurdistan region using the Global PPS methodology. Subsequently, identify targets for quality

improvement to reduce AMR as well as conserve antibiotic use.

2. Patients and methods
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2.1. Study design and setting

This was a multicentre, cross-sectional point prevalence survey (PPS) of antibiotic prescribing patterns
using the validated Global PPS methodology [3,7]. Data were collected between September and
December 2019 in the three main government/public general hospitals in Sulaymaniyah (the largest
city in the Kurdistan Region): Shar Hospital (400 beds), Shorsh Teaching/Military Hospital (88 beds)
and Shahid Hemin Hospital (76 beds), thereafter referred to as hospital 1, 2, and 3 respectively.
Sulaymaniyah accounts for 41% (2.1 million) of the total Kurdistan Regional Government (KRG)
population and is the third largest city in Irag. Consequently, the findings may also help provide an
insight into Iraq as a whole. Both hospitals 1 and 2 consisted of adult medical wards (AMW), adult
surgical wards (ASW) and intensive care units (ICU); whereas hospital 3 consisted of AMWSs only.
Although the public sector is the main source of care in Iragq, some of the population, especially the
wealthy, are more likely to use private health care facilities which have not been evaluated here.

In hospital 1, out of a total 400 beds, only 292 beds were adult beds. Consequently, eligible for screening
and inclusion in the study, with the remaining 108 beds non-eligible as they were for paediatric and
dialysis, as well as day-cases beds. Published studies suggest the average bed occupancy rate in Iraq
is 50% [22]. A brief overview of the Iragi healthcare system structure and service delivery is described

in Appendix 1.

2.2. Study participants

All adult inpatients who stayed overnight and were on the ward at 8 am on the survey day(s) were
included in the study. Data were collected only from patients who were receiving at least one antibiotic
on the day(s) of the survey. Patients were excluded if they were admitted for a short stay without an
overnight stay (day case), discharged before 8 am or admitted after 8 am on the day of the survey, or

admitted to out-patients or accidental and emergency departments.

2.3. Data collection

Data were collected using the standard and validated PPS tools, which has been explained in detail in
the Global PPS protocol [7], via a team of four pharmacists and four nurses who received prior training
on how to utilise, fill and apply the PPS methodology and data collection forms and tools. In summary,

data were collected using the two PPS forms: the ward form to collect ward level data including the total
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number of inpatients at 8am on the day of the survey (the denominator), and the patient form to record
the number of patients on antibiotics (the numerator) and their details, with each ward completed in one
day. The patient form included patient demographics (age, gender) and information about any
prescribed antibiotic including any diagnosis, indications, and dosage regimen. For the indications, two
major categories were used: treatment (defined as antibiotic | prescribing to treat both community-
acquired and healthcare-associated infections [infections that become symptomatic more than 48 hours
after admission]) and prophylaxis (antibiotic prescribed for medical or surgical prophylaxis) [7]. Paper-
based systems are currently essential given the current lack of functional informatic systems within

hospitals in Iraq [23].

Quality indicators were also collected to assess current antibiotic prescribing. This included
documentation of the indication for prescribing in the patients’ notes at the start of the treatment,
whether the choice of any antibiotic prescribed complies with any local treatment guidelines if available
especially with the development of the Irag NAP to reduce AMR in 2017 [19], documentation of a
stop/review date for the antibiotic prescribed in the patients’ notes, and whether treatment was
empirical or targeted based on any microbiological data from a relevant clinical sample [3,7,24].
However, we are aware that typically culture/sensitivity (C/S) testing is not routinely undertaken in these

hospitals despite the presence of microbiology laboratory facility at each of the three studied hospitals.

2.4. Study outcome and output measures

The main study outcome measures were estimating the prevalence and quality of current antibiotic
prescribing. The prevalence was estimated by dividing the number of patients receiving antibiotics
(numerator) by the total number of admitted patients (denominator), stratified by the three hospitals,
ward types (medical, surgical, ICU), and antibiotic classified according to the WHO ATC classification
[25]. Only antibiotics for systematic use were included (ATC code J01) as these are the principal
antibiotics prescribed and consequently a good starting point for developing any pertinent quality
improvement programmes among hospitals in the KRG Region of Irag and wider. For metronidazole,

we only included parenteral metronidazole (J01XDO01) which is indicted for anaerobic bacteria.
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The quality indicators used were based on previous PPS studies, and included the availability of local
treatment guidelines, frequency of parenteral versus oral antibiotic prescribing, whether therapy was
targeted based on culture and sensitivity (CST) findings, documentation of the antibiotic indication and
dose as well as documentation of a stop/review date [3,4,7,24]. Finally, antibiotics prescribed were

summarised as per the WHO’s recent AWaRe (Access, Watch, Reserve) 2019 classification [26].

2.5. Data analysis

Descriptive statistics were used to summarise the study variables; continuous variables were
summarised using mean (£SD), median (IQR) as appropriate; whereas categorical variables were
summarised using frequencies and percentages. Differences/variations and comparability of the
individual study outcome measures in relation to the study variables, such as types of wards,
indications, and diagnosis, were assessed using Chi-square test, as appropriate. The study outcome
measures and outputs were stratified by hospitals, ward types and indications. Data were entered into
Excel, then double checked for accuracy and completeness before exporting it into STATA 12 for data

management and analysis.

In order to compare the study outcome and output measures with the neighbouring countries, the study
measures, where possible, were compared with the West and Central Asia region where Iraq is located
including the eight hospitals in Iraq [7]. In addition, where possible and pertinent the Global PPs findings
(53 countries) [7], as well as those from other countries in the locality who have undertaken multicentre
PPS studies. These include India (16 tertiary hospitals) [3], Pakistan (13 hospitals across Punjab) [27],
Saudi Arabia (26 hospitals) [4], and Turkey (14 hospitals) [28]. We are aware that the study in Turkey
based utilisation data on defined daily doses (DDDs) rather than prescription prevalence; however, we

will refer to pertinent findings where relevant.

2.6. Ethical considerations

No unique patient identifiers were recorded and all study data were completely anonymised. The study
did not involve any direct contact with patients; consequently, patient consent was not required. The
study protocol was approved by the Research and Ethic Committee of Sulaymaniyah General Health

Directorate.
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3. Results

3.1. Patients’ demographics

Of the 205 admitted adult inpatients on the days of the survey from the three hospitals, 266 antibiotics
were prescribed to 192 patients. In hospital 1, out of the 292 adult beds only 98 were occupied at the
time of the survey giving a bed occupancy of 33.6% (n=98/292), with an overall bed occupancy of 45%
(n=205/456) among the three hospitals. The mean age of the patients was 53.3 (£19.4) years and 99
(51.6%) were female. There was no significant difference in the ages between the three hospitals;
however, gender distribution was significantly different with female patients comprising 31% (n=32/96),

73.5% (n=50/68), and 64.3% (n=18/28) in hospitals 1, 2 and 3 respectively (p<0.001).

3.2. Prevalence of antibiotic use

93.7% (n=192) were prescribed antibiotics (Table 1), with a significant difference between the hospitals
(p<0.001). Overall, 10 antibiotics accounted for all the 266 antibiotic prescriptions prescribed. The types
of antibiotic prescribed varied significantly among the three hospitals (p<0.001), with Table 2 containing
the details. Prescribed antibiotic classes among the different ward types were comparable in hospital 1

and 2 but varied significantly in hospital 3 (p=0.026) (Table 2).

There was significant variation in the indication for the prescribed antibiotics between the three hospitals
(p<0.001) (Table 3). There was no indication recorded for 41.4% (n=110/266) of the antibiotics
prescribed, of which 90% (n=100/110) also had no known diagnosis. Community-acquired infections
(CAls) were the second most common recorded indication (38.7%, n=130/266). Hospital acquired
infections (HAIs) were recorded in only one of the hospitals and in 5.2% of patients. Of the 166
prescriptions where a diagnosis was recorded, respiratory tract infections (RTIs) (44%, n=73/166) were
the most common diagnosis followed by gastrointestinal tract infections (GIT) (21.1%, n=35/166),
majority of which were for intra-abdominal sepsis (55%, n=19/35) (Table 3). The site of the infection
varied both between hospitals as well as with the Global PPS (Appendix 2). Most of the recorded
diagnosis were treated by third generation cephalosporins ranging from 45% (n=33/73) for RTIs to
100% for CNS infections. GIT infections were most frequently treated with parenteral metronidazole
(42.9%, n=15/35) (Table 4). For the top three recorded diagnoses (RTIs, GIT, urinary tract infections -

UTIs), the second and third most commonly used antibiotics were macrolides and the carbapenems for
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RTIs (20.6%, 15/73 and 12.3%, n=9/73), third generation cephalosporins and carbapenems for GIT
(40%, n=14/35 and 12.3%, n=5/35), as well as carbapenems and parenteral metronidazole for UTIs

(26.1%, n=6/23 and 17.4%, n=4/23) (Table 4).

There was variation, albeit non-statistically significant (p=0.056), among the types of antibiotic classes
used in the treatment of the various indications (Table 5). For Community Acquired Infections (CAls),
third generation cephalosporins were the most commonly prescribed antibiotic (43.7%, n=45/103)
followed by macrolides (15.6%), n=16/103) and carbapenems (13.6%, n=14/103) (Table 5). Similarly,
for HAIs, third generation cephalosporins were the most commonly prescribed antibiotic (57%, n=4/7)
followed by carbapenems (28.6%, n=2/7) and macrolides (14.3%, n=1/7). Third generation
cephalosporins were principally prescribed for medical and surgical prophylaxis (55.6%, n=5/9 vs.

64.9%, n=24/37) as well as when no indication was recorded (56.4%, n=62/110).

3.3. Quality indicators of antibiotic use

Antibiotic dosage regimens were documented for all prescribed antibiotics in line with Global PPS
guidelines, and the majority were administered parenterally (89.9%, n=239/266) regardless of ward type
(Table 6, Table 7). The indications for antibiotic use were only recorded in 61.7% (n=164/266) of
patients’ notes; however, this varied significantly according to the type of hospital ward (Table 7). The
stop/review date for antibiotic treatment, use of targeted treatments based on C/S testing results and
prescribing according to local treatment guidelines were almost completely lacking. Approximately one
third of adult inpatients (35.9%, n=69/192, range 29.4%-46.4%) received a combination of antibiotics,
with variation by ward type, highest in the ICU (58.8%, n=10/29). The majority of the prescribed
antibiotics were from the “Watch” antibiotics group, with the frequency comparable between medical
and surgical wards although lower in the ICU (Table 7) reflecting the high use of ceftriaxone in the
hospitals. Overall, the AWaRe classes varied across the three hospitals (p=0.022), driven mainly by the

high B-lactams prescribing prevalence in hospital 3 (Table 6) but not across the ward types (Table 7).

4. Discussion
We believe this is the first time Iraqi Global-PPS hospital antibiotic consumption data have been

examined and published in detail, building on the findings of the eight Irag hospitals included in the
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Global PPS [17]. The survey findings revealed a very high prevalence of antibiotic prescribing, a
predominance of intravenous and broad-spectrum antibiotic use, lack of antibiotic prescribing guidance
or any planned review of treatment and a very high prevalence of antibiotic prescribing for which both
the indication and diagnosis was not available or not known. This may well reflect a lack of diagnostic
capacity or diagnostic requests, enhanced if there are currently no guidance for antibiotic prescribing in
the hospital. This is a concern with the results suggestive of a lack of any local antimicrobial stewardship
infrastructure and initiatives to control AMR in the hospitals despite the introduction of a NAP to reduce

AMR in Iraq [19,29].

4.1. Prevalence of antibiotic use and indications

The extremely high prevalence of antibiotic prescribing (93.7%), albeit with significant differences
among the participating hospitals (86% to 100%), is appreciably higher than the average seen in the
Global PPS at 34.4% [7], hospitals in the West and Central Asian region averaging 43.8% [7], African
countries at 37.7% - 82.0% despite a high prevalence of infectious diseases including HIV, TB and
malaria [7,24,30,31], India at 57.4% [3], Pakistan at 77.6% [27], and Saudi Arabia at 46.9% [4]
(Appendix 2). However, similar to the 88.5% prevalence reported in one hospital in the south of Iraq,
although not using the Global PPS methodology [14]. Variation in prescribing prevalence between the
various hospitals could be due to multiple factors. These include local epidemiology, confidence with
the diagnosis, prescribers’ knowledge, attitudes and perception regarding antibiotic prescribing,
patterns of microbiology resistance data and standard treatment guidelines (STGs), level of infection
control and prevention measures within the hospital, as well as the extent of antimicrobial stewardship
programme (ASPs) [1,24,29,32]. Our findings suggest a fundamental lack of guidance, and a lack of
utilising existing microbiological diagnostics facilities, leading to unregulated empirical prescribing; the
lack of utilisation of the available microbiology laboratory facilities in the three studied hospital may be
due to multiple factors including delays in processing C/S testing from the point of ordering it until results’
availabilities (7-10 days) (AK personal communication). Consequently, it is perhaps not surprising that
physicians typically prescribed broad-spectrum antibiotics, i.e. third generation cephalosporins (56.4%,
n=62/110), to cover the likely causative microorganisms, especially when they are unsure about the

diagnosis. This indicates physicians’ prescribing behaviour of reserving C/S testing for refractory
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patients who did not respond to repeated courses of antibiotics, similar to other studies in Iraq [14].

However, this needs further investigating before we can make any definitive statements.

Antibiotic use was higher in surgical wards compared with medical wards similar to the findings from
others [14,33], with prescribing often higher when antibiotics are initiated for prophylaxis and continued
post-operatively to reduce surgical site infections (SSIs) [31,34]. There was also greater use of
antibiotics to address community acquired infections alongside surgical prophylaxis (38.7% and 13.9%,
respectively), similar to the West and central Asia region in the Global PPS (44.8% and 23.2%,
respectively) and Saudi Arabia (31.3% and 23.4% respectively) [4,7]. Similar to the Global PPS and
West and central Asia region [7], the most frequent indication for antibiotics in our study was RTIs
followed by GIT and UTIs (Appendix 2). High use of antimicrobials for RTls was also seen in India and

Saudi Arabia but not Pakistan (Appendix 2).

Third generation cephalosporins, mainly ceftriaxone, were the most commonly prescribed antibiotic,
similar to the West and central Asia region and the Global PPS although at much lower prevalence
(52.6% vs. 26.6%), Pakistan (ceftriaxone 35%) and Saudi Arabia (3" generation 17.2%), but different
to India and Turkey (Appendix 2) [3,4,7,27,28]. The appreciable prescribing of broad-spectrum
antibiotics in our study suggests a proportion could be inappropriate [7], potentially reflecting a lack of
confidence in diagnosis, lack of utilising microbiology laboratory facilities enhanced by delays in
receiving the results, and a lack of STGs (Tables 6 and Table 7). All of which are factors to hinder
prescribers’ diagnostic capacity and capability leading to high prescribing of broad-spectrum antibiotics
[14,35].in view of the high prevalence (60.9%-85.5%) of third generation cephalosporin resistance in E.
coli in Irag [10,36]. High prevalence of third generation cephalosporin prescribing may be also partly
explained by a lack of availability of ciprofloxacin (not observed during this PPS) likely due to its high
drug acquisition costs even though ciprofloxacin is on the Iragi national Essential Medicine list [37], as
well as shortages of other antibiotics [21]. However, these need to be investigated further. There was
also a high use of carbapenems (9.4%), which is comparable to the West and central Asia region
(8.5%), potentially reflecting an appreciable prevalence of extended-spectrum 3-lactamase producing

Gram negative bacteria.
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4.2. Quality of antibiotic prescribing

Documenting the reasons for prescribing antibiotics was lower in our study compared with the Global
PPS (61.7% vs. 76.9%) and the combined West and central Asia region (72.8%) [7]; however, higher
than seen in Pakistan (23.8%) [27], India (37.9% to 45.5%) [3], and Saudi Arabia ( 48.9%) [4] (Appendix
2). The lack of documented stop/review dates was also a concern, and it is recommended that a review
of patients should be performed 48 hrs after the start of antibiotics when more diagnostic information
becomes available and de-escalation may be possible to reduce unnecessary antibiotic use especially
IV antibiotics [24,38]. Stop/review dates are particularly important when antibiotics are started
empirically, as typically seen in Iraq, along with a restricted list of antibiotics for empiric use as well as
suggested replacements when shortages [39].

There was higher use of IV antibiotics (89.9%) compared with the Global PPS (71.4%). However, similar
to the West and Central Asia region (85.2) [7] and Saudi Arabia (80.6%) [4] although lower than reported
in another Iraqi study (96.6%) [14], and in Pakistan (91.5%) [27]. This probably reflects the high use of
third generation cephalosporins Ideally, the method of administration should be determined by the
severity of the infection, availability of an oral route and the susceptibility of the infecting organism [27].
Nevertheless, many clinicians view parenteral route as more effective which is a concern [27].
Appropriate and timely 1V to oral switch programmes are a well-recognised to reduce costs, duration of

stay and catheter-related complications with similar outcomes [7,24].

Whilst quinolones were not available to treat ARIs, other suitable oral antimicrobials were available
including amoxicillin and doxycycline. However, there are concerns with the lack of guidelines within
the studied hospitals in Iraq to guide prescribing since adherence to guidelines is seen as crucial to
improving the quality of antibiotic prescribing [1,7,24]. The complete lack of STGs though is also seen
among hospitals in Pakistan [27], and among 19.2% of hospitals in the Global PPS; however, STGs

were more frequently available in the West and Central Asia region (40.5% overall) [7].

We observed that most of the prescribed antibiotics (62%) in our study were from the Watch group of

the WHO AWaRe list [26], which are the highest priority and possess the greatest risk of bacterial

resistance. This though is not surprising given the high usage of ceftriaxone; however, needs to be
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looked at further alongside the use of the Reserve group antibiotics (9.8%), especially in Hospital 3

(21.4%), to assess their appropriateness.

4.3. Implications for policy makers and practice in Iraq and beyond

There is an urgent need to instigate ASPs in Iraq including the development of guidelines treating the
most common infections. Guidelines should reflect local antimicrobial susceptibility and resistance
patterns [7,29,32], and be readily available at the point of prescribing. The extent of
adherence/compliance to these guidelines should subsequently be monitored as part ASPs to improve
patient outcomes [7,29]. This will necessarily include documentation of the reason(s) for prescribing
alongside initiatives to promote stop and review dates. One approach could be to instigate an
antimicrobial prescribing chart with suggested stop/review dates, usually every 48 hrs or the third day,

marked with red outlined boxes that prescribers need to review and sign [40].

Additional targets for ASPs include early intravenous-to-oral switching initiatives as well as encouraging
greater use of CST and with it the instigation of antibiograms within the hospitals to better target initial
empiric use [7,27,31]. However, this will require the timely availability of C/S tests findings.

Whilst several important areas have been identified as potential targets for ASP interventions among
the three hospitals, we believe it is essential to implement only one to two tailored interventions at a
time to avoid overloading healthcare professionals. The first step is the development of a
multidisciplinary ASP with its 7 core elements [41], which includes leadership commitment,
accountability, and drug expertise that needs engagement of all key stakeholder groups. Once
established, the ASP team can take: “Action” to implement key target areas, “Track” subsequent
antibiotic use, “Report” back, and “Educate”. Neighbouring countries and the global community,

including the WHO, can provide guidance [29,42].

4.4. Strengths and limitations

We believe this is the first study to estimate antibiotic use and assess the quality of prescribing in the
KGR region of Northern Irag using a validated and standardised Global PPS methodology. However,
we do acknowledge a number of limitations. Firstly, the study was conducted among all the major

hospitals in only one city (Sulaymaniyah) in the KRG region; consequently, the results might not be
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generalisable to Iraq as a whole. However, Sulaymaniyah is the largest city in the KRG accounting for
about 41% of KRG’s population, and the third largest city in Irag. Secondly, the presented prevalences
are averages and were not controlled for patient case mix, disease incidence, infections’ prevalence,
variations in resistance patterns and institutional factors among the three hospitals, all of which might
have influenced variations in antibiotic use patterns among the three hospitals. For instance, hospital 3
seems to have a different antibiotic prescribing pattern with less prescriptions for unknown indications
and far more reserve antibiotic prescribing. This could be related to a variation in services provided
such as its limitation to medical wards only, with the majority of patients having a diagnosis code for a
RTI (78.5%, 33/42), and fewer prescribers in this hospital (2-3 prescribes). Consequently, the observed
antibiotic prescribing patterns could possibly reflect and be dominated by the prescribing
behaviours/practice of one prescriber; this is unlikely to happen, although not impossible, in bigger
hospitals with several prescribing staff. Thirdly, we acknowledge that the applied statistical significance
of the associations was univariable and suffer from multiple testing; hence, these statistical associations
should not be emphasised and interpreted with cation especially as our study did not aim primarily to
assess differences in antibiotic prescribing patterns across the three hospitals. Whilst this study did not
assess the complexity or severity of infection in the patients surveyed, it was notable that these were

general hospitals and not ones focussed on or specialising in the management of infectious diseases.

4.5. Conclusions

There was a very high prevalence of antibiotic prescribing in patients in the KRG region in Iraq with
evidence of sub-optimal prescribing. Swift, collective action is needed to develop ASPs in hospitals to
improve future prescribing. Key target areas include the development of STGs and targeting 1-2 areas
for quality improvement interventions, which can include routinely documenting the rationale for
antibiotics prescribed and stop/review dates to facilitate 1V to oral switching when appropriate. Guidance
can come from other countries who have successfully implemented ASPs including Scotland

[https://www.sapg.scot/about-us/].
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Tables

Table 1. Prevalence of antibiotic use in adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan Regional Government

in northern Iraq stratified by ward types in comparison with West and Central Asia

Total Medical Surgical Intensive Care Unit
Admitted A”"b'o(z'/co)use' N admitted  Antibiotic use, N (%) Admitted Antibiotic use, N (%)  Admitted  Antibiotic use, N (%)
Hospital 1 98 96 (98%) 67 67 (100%) 24 23 (96%) 7 6 (86%)
Hospital 2 79 68 (86%) 42 33 (79%) 24 24 (100%) 13 11 (85%)
Hospital 3 28 28 (100%) 28 28 (100%) 0 0 0 0
Total 205 192 (93.7%) 137 128 (93.4%) 48 47 (97.9%) 20 17 (85%)
Westand Central 3,677 1,610 (43.8%) 1,873 787 (42.0%) 1,249 558 (44.7%) 396 189 (47.7%)

Asia*
(Notes) Data extracted from the Global PPS [7]
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Table 2. Types of antibiotic classes prescribed to the 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Iraqg stratified by wards types

Hospital 1 (n=136, 51.1%)

Hospital 2 (n=88, 33.1%))

Hospital 3 (n=42,

Class Total 15.8%)
(n=266) AMW ASW ICU Total AMW ASW ICU Total AMW Total
(n=93) (n=32) (n=11) (n=136) (n=40) (n=30) (n=18) (n=88) (n=42) (n=42)
Cephalosporins, 3rd 140 48 18 0 69 0 22 ) 60 11 11
Generation (J01DD) (52.6%)  (51.6%)  (56.3%) 3 (27.3%) (50.7%) 29 (72.5%) (73.3%) 9 (50.0%) (68.2%) (26.2%) (26.2%)
Imidazole derivatives 45 15 7 24 15
0, 0, 0, 0, 0, 0,
(JO1XD) (16.9%)  (16.3%)  (21.9%) 2 (18.2%) (17.7%) 5(12.5%) 6 (20.0%) 4 (22.2%) (17.1%) 6 (14.3%) 6 (14.3%)
Beta-lactam, Penicillins 28 16
! 0, 0, 0, 0, 0, 0, 0, 0, 0,
(301C) (10.5%) 9(9.7%) 3(9.4%) 4 (36.4%) (11.8%) 0 (0%) 0 (0%) 4(22.2%) 4(4.6%) 8(19.1%) 8 (19.1%)
Carbapenems (JO1DH) (924‘3 %) 7(7.5%) 2(6.3%) 1(9.1%) 10 (7.4%) 4 (10.0%) 2 (6.7%) 1 (5.6%) 7(8.0%) 8(19.1%) 8 (19.1%)
. 23 11
0, 0, 0, 0, 0, 0, 0, 0, 0,
Macrolides (JO1FA) (8.7%) (11.8%) 2 (6.3%) 0 (0%) 13 (9.6%) 1 (2.5%) 0 (0%) 0 (0%) 1(1.1%)  9(21.4%) 9 (21.4%)
Aminoglycoside (JO1GB) a g%) 2 (2.1%) 0 (0%) 1(9.1%) 3 (2.2%) 1 (2.5%) 0 (0%) 0 (0%) 1(1.1%) 0 (0.0%) 0 (0.0%)
Glycopeptide (JO1XA) © ‘11% ) 1(1.1%) 0 (0%) 0 (0%) 1 (0.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

(Notes) AMW: Adult medical wards; ASW: Adult surgical wards; ICU: Intensive care unit
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Table 3. Indications for the 266 antibiotic prescriptions in 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Iraq

Number of antibiotic Prophylaxis

prescriptions CAl HAI Medical Surgical Unknown
Hospital 1 136 39 (28.7%) 7 (5.2%) 9 (6.6%) 20 (14.7%) 61 (44.9%)
Hospital 2 88 26 (29.6%) 0 (0%) 0 (0%) 17 (19.3%) 45 (51.1%)
Hospital 3 42 38 (90.5%) 0 (0%) 0 (0%) 0 (0%) 4 (9.5%)
Total 266 103 (38.7%) 7 (2.6%) 9 (3.4%) 37 (13.9%) 110 (41.4%)
West and Central 2,084 934 (44.8%) 436 (20.9%) 161 (7.7%) 498 (23.2%) 70 (3.4%)
Asia*
(Notes) Data extracted from the Global PPS [7]; CAl: community acquired infections; HAI: healthcare associated infections
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Table 4. Types of antibiotic classes prescribed to the 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Iraqg stratified by recorded diagnosis where the indication was known

Antibiotic Class RTI GIT UTI ENT Gynaecology SSTI PUO CNS EYE
Cephalosporins, 3rd Generation 33 (45.2%) 14 (40%) 11 (47.8%) 7 (70%) 7 (87.5%) 5 (71.4%) 3 (50%) 3(100%) 1 (100%)
(JO1DD)
Imidazole derivatives (JO1XD) 5 (6.9%) 15 (42.9%) 4 (17.4%) 2 (20%) 0 (0%) 1(14.3%) 2 (33.3%) 0 (0%) 0 (0%)
Beta-lactam, Penicillins (J01C) 9 (12.3%) 0 (0%) 1 (4.4%) 1 (10%) 0 (0%) 1(14.3%) 1 (16.7%) 0 (0%) 0 (0%)
Carbapenems (JO1DH) 9 (12.3%) 5 (12.3%) 6 (26.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Macrolides (JO1FA) 15 (20.6%) 1 (2.9%) 1 (4.4%) 0 (0%) 1 (12.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Aminoglycoside (JO1GB) 1 (1.4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Glycopeptide (JO1XA) 1 (1.4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
73 (100%) 35 (100%) 23 (100%) 10 8 (100%) 7 (100%) 6 (100%) 3 (100%) 1 (100%)
Total (n=166) (100%)

(Notes) RTI: respiratory tract infections; GIT: gastrointestinal tract; UTI: urinary tract infections; ENT: ear, nose and throat; SSTI: skin and soft tissue infections; PUO: pyrexia
of unknown origin; CNS: central nervous system;

21



Table 5. Types of antibiotic classes prescribed to the 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Irag stratified by types of indications

Number of Prophylaxis

antibiotic CAl HAI Medical Surgical Unknown

prescriptions
Cephalosporins, 3rd Generation 140 (52.6%) 45 (43.7%) 4 (57.1%) 5 (55.6%) 24 (64.9%) 62 (56.4%)
(JO1DD)
Imidazole derivatives (JO1XD) 45 (16.9%) 15 (14.6%) 0 (0%) 4 (44.4%) 8 (21.6%) 18 (16.4%)
Beta-lactam, Penicillins (JO1C) 28 (10.5%) 11 (10.7%) 0 (0%) 0 (0%) 1(2.7%) 16 (14.6%)
Carbapenems (JO1DH) 25 (9.4%) 14 (13.6%) 2 (28.6%) 0 (0%) 3(8.1%) 6 (5.45)
Macrolides (JO1FA) 23 (8.7%) 16 (15.6) 1 (14.3%) 0 (0%) 1(2.75) 5 (4.6%)
Aminoglycoside (JO1GB) 4 (1.5%) 1 (1%) 0 (0%) 0 (0%) 0 (0%) 3 (2.7%)
Glycopeptide (JO1XA) 1 (0.4%) 1 (1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 266 (100%) 103 (100%) 7 (100%) 9 (100%) 37 (100%) 110 (100%)

(Notes) CAI: community acquired infections; HAI: healthcare associated infections
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Table 6. Quality indicators of total antibiotics use in the 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Iraq

Quality indicators Total (n= 266) Hosm;lllltg 136, Hospital 2 (n=88, 33.1%)) HOSplltg'IS;()n 42, West Tsc:agentral
Indication recorded in notes 164 (61.7%) 76 (55.9%) 48 (54.6%) 40 (95.2%) 72.8%
(Yes)**

Dose documented (Yes) 266 (100%) 136 (100%) 88 (100%) 42 (100%) Not relevant
Parenteral administration of 239 (89.9%) 123 (90.4%) 79 (89.8%) 37 (88.1%) 85.2%
antibiotics

Stop/Review date 1 (0.4%) 1 (0.7%) 0 (0%) 0 (0%) 19.8%
documented (Yes)

Guideline missing (Yes) 266 (100%) 136 (100%) 88 (100%) 42 (100%) 40.5%
Targeted therapy 2 (0.8%) 0 (0%) 2 (2.3%) 0 (0%) 14.6%
Number of patients on 69 (35.9%) 36 (37.5%) 20 (29.4%) 13 (46.4%) NA
antibiotic combination

therapies (N=192)

WHO AWaRe classification** NA
Access 75 (28.2%) 43 (31.6%) 19 (21.6%) 13 (31%) NA
Watch 165 (62%) 83 (61%) 62 (70.4%) 20 (47.6%) NA
Reserve 26 (9.8%) 10 (7.4%) 7 (8%) 9 (21.4%) NA

(Notes) *Data extracted from the Global PPS [7]; **p<0.001; NA: Not available
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Table 7. Quality indicators of total antibiotics use in the 192 adults’ inpatients admitted to the three main hospitals in Sulaymaniyah in the Kurdistan

Regional Government in northern Iraqg stratified by types of hospital wards

Medical (n=175) Surgical (n=62) ICU (n=29)

Quality indicators Hospital Hospital 2 Hospital 3 Hospital Hospital 2 Hospital 1 Hospital 2

1(n=93) (n=40) (n=42) Total (%) 1(n=32) (n=30) Total (%) (n=11) (n=18) Total (%)
Antibiotic indication 13
recorded in notes 53 (60%) 16 (40%) 40 (95.2%) 109 (62.3%)* 22 (68.8%) 19 (63.3%) 41 (66.1%) 1 (9.1%) (73.2%) 14 (48.3%)*
(Yes) )
(E:(Oesse) documented g3 10006 40 (100%) 42 (100%) 175 (100%) 32 (100%) 30 (100%) 62 (100%) 11 (100%) 18 (100%) 29 (100%)
Parenteral
administration of 80 (86%) 35 (87.5%) 37 (88.1%) 152 (86.9%) 32 (100%) 30 (100%) 62 (100%) 11 (100%) 14 (77.8%) 25 (86.2%)
antibiotics
Stop/Review date 1 (1.1%) 0 (0%) 0 (0%) 1 (0.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

documented (Yes)
Guideline missing
(Yes)

Targeted therapy

93 (100%)

40 (100%)

42 (100%)

175 (100%)

32 (100%)

30 (100%)

62 (100%)

11 (100%)

18 (100%) 29 (100%)

0 (0%) 2 (5%) 0 (0%) 2 (1.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
WHO AWaRe classification*
Access 25(26.9%) 6 (10%) 13 (31%) 44 (25.2%)* 11 (34.4%) 6 (20%) 17 (27.4%) 7 (63.5%) 7 (38.9%) 14 (48.3%)
Watch 61(65.6%) 30 (75%) 20 (47.6%) 111 (63.4%)* 19 (59.4%) 22 (73.3%) 41 (66.1%) 3 (27.3%) 10 (55.6%) 13 (44.8%)
Reserve 7 (7.5%) 4(10%)  9(21.4%) 20 (11.4%)* 2 (6.3%) 2 (6.7%) 4 (6.5%) 1 (9.1%) 1 (5.6%) 2 (6.9%)
Hospital Hospital 2 Hospital 3 Total n=128 Hospital 1  Hospital 2 Total Hospital 1 Hospital 2 Total (n=17)
1 (n=67) (n=33) (n=28) (%) (n=23) (n=24) (n=47) (%) (n=6) (n=11) (%)
Number of patients
gg n?gitf;ggﬁ 25(37.3%) 7 (21.2%) 13 (46.4%) 45 (35.2%) 8 (34.8%) 6 (25%) 14 (29.8%) 3 (50%) 7 (63.6%) 10 (58.8%)

therapies (N=192)

(Notes) *p<0.001;
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