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ABSTRACT

Background: Antibiotics are among the most commonly
used medicine, in both community and hospital setting, all
over the world especially in countries where no strict
guideline to regulate their use. In Iraq, only a few studies
conducted to describe the antibiotic prescription pattern in
general hospitalsand even less in pediatric hospital.
Objective: To describe the patterns for antibiotics used in
Elwia pediatric teaching hospital in Baghdad, Iraq

Type of the study: Descriptive cross sectional study.
.Methodology: The study was conducted at AL-Elwia
Pediatric Teaching Hospitalduring the year 2016. A random
sample from all the prescriptions sheets, of patients
consulting outpatient clinic or admitted to different
departments were studied for different parameters in
different departments of the hospital.

Results:A total number of 9440 prescriptions, were collected
and analyzed.The age group 1-5 years was the most
common group consulting the hospital followed by those
below 6 months of age. About 51% of all patients were

males. The study revealedthat 87.56% of all patients
consulting the hospital were received antibiotics. The
highest rate of antibiotic used was in inpatient department
(99.9%) followed by NNCU (92.11%). Amoxicillin was the
most preferred antibiotics by pediatrician in outpatient,
inpatient and ER department.

Conclusion: The results of this study indicate that there is, in
general, overuse of antibiotics in all hospital departments
when compared with other developing countries.
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ntibiotics are among the most commonly used
Amedicine, in both community and hospital setting,

all over the world especially in countries where
no strict guideline to regulate their use. Each year,
Antibiotics account for 24% of all new and repeated
prescriptions (1). Irrational use of antibiotics includes not
only the prescription of unnecessary antibiotics but also
the use of broad spectrum antibiotics for infections
where narrow spectrum agent is effective, multidrug
prescription and unnecessary use of an expensive drug
for simple infections. Infant and children are the most
vulnerable group of population to contract illnesses
leading to the risk of routine use of antibiotics in this age
group. Infants during their first year of life are subjected
to 3-6 episodes of infections. Most of these infections
are of viral origin and it had been shown that only
between 5% and 10% of fever episodes in young
children are due to bacterial infections (2). Children
younger than 15 years old constitute 28 % of the world
total population (3) and in some countries, like India ,
might reach up to 40%( 1). A Netherlands study covers
the period from 1999 to 2005 found that antibiotics were
the most common prescribed medications among
children (4). Another study from Norway found the
preschool children were the group most commonly
exposed to antibiotics (5). Unfortunately, this overuse of
antibiotics carries a risk of devastating health
consequences on children (6, 7).

Despite being an essential medical resources,
antibiotics when used irrationally carry a great risk for
both individual and community. In addition to

unnecessary exposure to medication and increase drug
and hospital cost, misuse and abuse of antibiotics lead
to emergent of drug resistant microorganisms, and
multidrug resistant microorganism is a major health
problem locally and worldwide (8). At hospital level, the
risk of development of a dangerous nosocomial
infections is well documented (9). All over the world, the
prevalence of bacterial resistance had been
progressively increased since the introduction of
antibiotic and their massive use (10).The center for
disease control estimate that among the 235 million
dose of antibiotics prescribed each year in the United
States, 20-50% were unnecessarily prescribed for viral
infection (11). Implantation of guidelines to prescription
antibiotics adopted by the ministry of health, together
with a national campaign about the subject had led to
declining trend in antibiotics prescription in many
developed countries. In France, a national campaign led
by ministry of health from 2001 till 2007 resulted in a
decline in antibiotics consumption by 15-20% in primary
care and by 10-15% in hospitals between 2003 and
2008(12). Knowledge and evaluation of the detailed
prescription pattern of antibiotics in pediatrics hospitals
are essential for construction and implementation of a
proper guideline for antibiotic prescription in these
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hospitals. Many of the provisional societies and
international agencies like the centers for disease
control and prevention in the USA (CDC) and WHO
have framed a guideline to reduce the antibiotics use by
the means of various control strategies aiming to guide
physician to antibiotic when indicated only. The rational
use of antibiotic were defined by CDC as “prescribing
antibiotics only when they are likely to be beneficial to
the patient, selecting agents that will target the likely
pathogens and using these agents at the correct dose
and for the proper duration” (13), and by WHO as “the
cost-effective use of antimicrobials which maximizes
clinical therapeutic effect while minimizing both drug-
related toxicity and the development of antimicrobial
resistance” (14).These guidelines can be adopted by
ministry of health for implantation in our pediatric
hospitals. For such guidelines to be adopted, a detailed
knowledge of antibiotics prescription pattern is
important. In Iraq, only a few studies conducted to
describe the antibiotic prescription pattern in general
hospitals (15-17) and even less in pediatric hospital (18).
To the best of our knowledge, this study is the first to
descript the antibiotics prescription pattern in pediatric
hospital in Baghdad. So, the aim of this study was to
describe the patterns for antibiotics used in Elwia
pediatric teaching hospital in Baghdad, Iraq.

Methods: This descriptive cross sectional study was
conducted at AL-Elwia Pediatric Teaching Hospital. It is
a 200 bed referral hospital, in center of Baghdad. It has
different departments including outpatient, inpatient,
emergency (ER), and neonatal care unit (NNCU). Each
working day, the hospital receive between 500-600
patients for medical consultation.

A random sample from all the prescriptions sheets, of
patients consulting outpatient clinic or admitted to
different departments during the year 2016, were
reviewed. There were 137965 prescriptions during that
year; a random sample of 10% of them was selected by
simple random sampling. From 13797 prescriptions
selected, 4359 were excluded because of incomplete
data. 9440 (68.4%) prescriptions were completed and
used for data analysis. Patient characteristics such as
name, age, sex, & body weight were recorded. Data
were also collected regarding the appropriateness of the
dose of antibiotics per Kg body weight, the laboratory
investigations (e.g. C - reactive protein, complete blood
count, general urine examination, chest X ray) and
reports of cultures for those admitted to the hospital. The
data was collected quantitatively,counted numerically

and used to identify the prescribing pattern within the
different hospital departments.

The antibiotics orders were reported including

prescribed or not and if so the number of drug per
prescription (monotherapy, ditherapy or polytherapy),
type of antibiotic, route of administration and whether the
dose is appropriate or not, along with the clinical
diagnosis. The data were obtained and the patient
related parameters were computed using Microsoft
Excel 2013. The results were expressed as percentage
proportion either as pictorial representation in the form of
bar diagram, a pie chart or in the tabular form.
Results: A total number of 9440 prescriptions, were
collected and analyzed. Table 1 shows demographic
criteria of the study group. The age group 1-5 years was
the most common group consulting the hospital followed
by those below 6 months of age. About 51% of all
patients were males. In our study, 87.56% of all patients
consulting the hospital were received antibiotics. The
highest rate of antibiotic used was in inpatient
department (99.9%) followed by NNCU (92.11%) (Table
2). Table 3 shows the prescription pattern in the 4
departments of the hospital. More than half of patients
receive single antibiotic (57.07%), about one third
receive 2 antibiotics and only 0.63% receive triple
antibiotics. The highest rate of double or triple antibiotics
was in NNCU. The oral route was the most commonly
used in outpatient department (99.87%) while
intravenous route was the main route used in other
departments (99.6%, 99.63%, 100% in inpatient, ER,
NNCU respectively). The Intramuscular route was used
only in 0.11% of all patients consulting the hospital. The
calculated dose was appropriate in 67.98% of the
patient. Blood and other specimen cultures were done in
only 0.08%, other investigations in 8.02% and no
investigations in 91.89%. Amoxicillin was the most
preferred antibiotics by pediatrician in outpatient,
inpatient and ER department. The most commonly used
combinationswere the metronidazole and methprim in
outpatient department, amoxicillin and gentamicin in
inpatient and NNCU department and metronidazole and
gentamicin in ER department. The most common triple
antibiotics combination used in ER department were
amoxicillin, gentamicin and metronidazole while in
NNCU the preferred triple antibiotics combination were
ceftazidime, gentamicin and vancomycin (Figures 1-9).
The respiratory diseases followed by gastroenteritis
were the most common diagnosis for which antibiotics
were prescribed in outpatient, inpatient and emergency
department (Figure 10) while in NNCU, the RDS was the
most common diagnosis (Figure 11).
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Table 1: Demographic characteristics of studied groups.

Department
Demographic criteria Category All Outpatient In patient Emergency Neonla:;?tl care
No (%) No (%) No (%) No (%) No (%)
<6mos | 2790(29.56) | 928(13.3) 1030(51.39) | 224(16.39) 608(100)
61;”;;5; 1602(16.97) | 1028(15.16) | 316(15.75) | 258(18.88)
Age 1-5yrs | 3040(32.20) | 1894(31.02) | 538(26.84) 608(44.5)
>5yrs | 2008(21.27) | 1610(25.82) 122(6.08) 276(20.20)
Total 9440(100) | 5460(57.84) | 2006(21.25) | 1366(14.47) 608(6.44)
Male 4874(51.63) | 2500(45.78) | 1202(59.92) | 792(57.97) 380(62.5)
Sex Female | 4566(48.37) | 2960(54.22) | 804(40.07) | 574(42.02) 228(37.5)
Total 9440(100) | 5460(57.84) | 2006(21.25) | 1366(14.47) 608(6.44)

Table 2: Overall antibiotics prescribed in different Department.

Department Total number of patients (%) Number received antibiotic (%)
Outpatient 5460 (57.85) 4612 (84.46)
Inpatient 2006 (21.23) 2004(99.9)
Emergency 1366 (14.47) 1090(79.79)
NNCU 608(6.44) 560(92.11)
Total 9440(100) 8266(87.56)
Table 3: Antibiotic prescription in all department.
Department
Variable Category All Out patient In patient Emergency l(\:lae%nsrt]?:
No (%) No (%) No (%) No (%) No (%)
No antibiotic 1174(12.44) 848(15.53) 2(0.1) 276(20.20) 48(7.89)
Number of 1 antibiotic 5387(57.07) 4070(74.54) 645(32.15) 670(49.04) 2(0.33)
prescribed 2 antibiotic 2820(29.87) 542(9.93) 1350(67.3) 392(28.69) 536(88.15)
antibiotic 3 antibiotic 59(0.63) 0(0) 9(0.45) 28(2.05) 22(3.62)
Total 9440(100) 5460(100) 2006(100) 1366(100) 608(100)
Oral 4615(55.83) 4606(99.87) 7(0.35) 2(0.18) 0
Route of Intramuscular 9(0.11) 6(0.13) 1(0.05) 2(0.18) 0
administration intravenous 3642(44.06) 0 1996(99.6) 1086(99.63) 560(100)
Total 8266(100) 4612(100) 2004(100) 1090(100) 560(100)
Appropriate 5619 (67.98) | 2424(52.56) 1811(90.37) 901(82.66) 483(86.25)
Dose Not appropriate 2647(32.02)) | 2188(47.44) 193(9.63) 189(17.34) 77(13.75)
Total 8266(100) 4612(100) 2004(100) 1090(100) 560(100)
Blood and /or
other specimen 7 (0.08) 0 3(0.15) 0 4(0.71)
culture
Other
: S 663 (8.02) 0 211(10.53) 302(27.71) 150(26.79)
investigation
Investigations N rvestigation | 7596 (91.89) | 4612(100) | 1790(89.32) | 788(72.29) 406(72.5)
Total 8266(100) 4612(100) 2004(100) 1090(100) 560(100)
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Figure 1: Single antibiotic used in outpatient department (Total 4070).
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Figure 2: Double antibiotic used in outpatient department(Total 542).
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Figure 3: Single antibiotics prescribed in inpatient department (Total 645).
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Figure 4: Double antibiotics prescribed in inpatient department (Total 1350).
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Figure 5: Single antibiotics prescribed in emergency department (Total 670).
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Figure 6: Double antibiotics prescribed in emergency department (Total 392).
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Figure 7: Triple antibiotics prescribed in emergency department (Total 28).
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Figure 8: Double antibiotics prescribed in NNCU (Total 536).
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Figure 9: Triple antibiotics prescribed in NNCU (Total 22).
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Figure 11: Indication for antibiotics in NNCU (Total 560).

Discussion: Antibiotics are the most commonly
prescribed drugs in hospitals. Nearly 30% of all
patients admitted to hospital in developed countries are
treated with antibiotics (19). In United States, one-day
prevalence surveys were conducted in acute care
hospitals in 10 the states between May and September
2011 showed about half of hospitalized patients receive
antibiotics. Half of them receive single antibiotic and
the other half receive 2 or more (20). In developing
countries, the problem of antibiotics misuse is clearer.
Surveys on antibiotics use show it prescribed in 35 to
60% of clinical encounters although appropriate in less
than 20% (21). Another study on inappropriate
prescribing by physicians and other professional
personnel in 12 developing countries also revealed an
unnecessarily high proportion (25 to 75%) of patients
receiving antibiotics during clinical visits (22). Antibiotic
use is an important factor in induction and spread of
antibiotic resistance. It is estimated that half of
antibiotic prescriptions may be unnecessary (23).

The study sample showed balanced sex distribution
with a predominantly aged less than one vyear
(67.14%). This is expected as with advancing age the
immune system becomes mature and the hygiene
practice becomes better and hence, the rate of
infectious disease is less.Our study showed that
87.56% of children consult the hospital during the study
period had received antibiotics.In  outpatient
department, 84.46% of children received antibiotics.
About 10% of them had received 2 antibiotics. A similar
high result also observed from other developing
countries. In a study from India, 84% of children visiting
outpatient department receive single antibiotic and 16%
receive more than one antibiotic (24). A similar high
result of antibiotic prescription in outpatient department
is also noted in Jordan 2013(25) but in study on
pediatric outpatients’ prescribing pattern

in Saudi Arabia, the author found only 19.1% of the
studied prescriptions were containing antibiotics (26).
This difference in percentage of antibiotic prescription
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is probably reflects the strictness in application of
guidelines for antibiotics prescription in different
countries.The highest rate of antibiotics prescription
was noted in inpatient department. Nearly all patients
receive antibiotics and about two third had received
double antibiotics. A higher rate of antibiotics
prescription is also noted in other developing countries.
In a study from Ethiopia, antibiotics were prescribed for
79.8 % pediatric patients admitted to a university
hospital (27). Other studies from india revealed a rate
of prescription of 66 %( 28) and from Oman a rate of
58% (29). The higher rate of antibiotics prescription in
inpatient department, when compared to outpatients
(99.9 %Vs. 84.46%) is expected since many of
noninfectious cases consult outpatient department.
This is despite the idea that antibiotic prescription in
inpatient department tends to be more judicious
pending the results of laboratory and radiological
investigation. Regarding the ERdepartment, our study
shows a high rate of prescription (79.79%). In a study
from Greece antibiotics were prescribed for only 15.8%
of all seen and 40.6% of those diagnosed with acute
infection in pediatric ER department (30). A lower rate
also reported from Saudi Arabia of 18.5% (31).In the
United States, each year in children hospitals,
approximately 250 million antibiotic prescriptions are
written from the ED; as many as 30% of antibiotics
prescribed in the ED are considered either
inappropriate or unnecessary (32). In our study,
uncertainty of the diagnosis and inability to follow up
assessment, alongside with the lack of strict
implementation of proper guidelines for antibiotics
treatment for the most common pediatrics
infectionsareprobably the main reasons for high rate of
antibiotics prescriptions in ER department.

The antibiotics are the most commonly used medicine
in neonatal wards (33). A common practice of routine
prescribing antibiotics, pending the results of culture
and sensitivity, had led to a high rate of antibiotics
exposure of 75-95 % in neonatal unit (34). The high
rate of infection with its high rate of morbidity and
mortality is probably behind this practice. Resistant to
antibiotics is the major drawback of this practice. Our
study shows 92% of patients admitted to NNCU had
received antibiotics and the majority of them (88%) had
received double antibiotics. This is a ratherhigh
ratewhen compared with finding of other studies. In
twostudies from India, a prescription rate of 70.7% and
56% were reported (35, 36). In a study from Kuwait
involving one day survey in 4 hospitals, 48% of
neonates had received antibiotics (37).

The oral route was the preferred one in the outpatient
department. This is expected since the oral route is the
cheapest and easiest for outpatient administration.
Additionally, the hospital policy put a restriction on
prescription of injectable antibiotics in outpatient. On
the other hand, the intravenous route was the preferred
route in the other departments. In a study from India,

pediatric department of a teaching hospital used
intravenous route for antibiotic administration in 66%
and the oral route used in 34%. The author concludes
that the oral drugs are prescribed in the outpatient
department more commonly as compared to the
inpatient (38). Another study from Ethiopia showed
similar results (39). In a study from Aden-Yemen, data
revealed a 33% of antibiotics prescribed in outpatient
department were injectable (40). Our study showed
that the doses of antibiotics given in the hospital were
inappropriate in 32%. The highest rate of inappropriate
doses was in outpatients department. This is expected
since the 500-600 patients consult the hospital each
day is first filtered in the outpatient department with its
resultant overcrowding. An important finding revealed
by this study is that only 0.08% of all patients received
antibiotics had any type of culture and sensitivity and in
91.89% there was no any investigation. Prescribing
antibiotics according to culture and sensitivity is the
gold standard for targeted therapy and it is routine for
all neonate admitted to neonatal intensive care units
(36). Prescribing antibiotic according to clinical
diagnosis alone might not be adequate and it is better
to be supported by hematological and microbiological
studies. In a study from Yemen on antibiotics
prescription in pediatric outpatient, 51% of the cases
were sent for microbial testing (40).Regarding the type
of antibiotic used, amoxicillin was the most
predominant in all departments of the hospital, followed
by erythromycin or methprim in outpatients,gentamicin
or ceftriaxone in inpatients, and gentamicin in ER and
NNCU. The most common combination used was
metronidazole and methprim in  outpatients,
metronidazole and gentamicin in ER and amoxicillin
and gentamicin in both inpatients and NNCU. The
percentage of first line antibiotic is different from one
country to other (29). This difference probably reflects
many factors such asuse of the policy of empirical
therapy, prescribing attitude of pediatrician, economic
factors, availability of ancillary aid for diagnosis and
surely the availability of drugs. We didn’t come across
previous study inour hospital or other hospitals in
Baghdadfor comparison. Most patients consult
outpatient department or admitted to inpatient
department are complaining of respiratory infections
followed by gastroenteritis (59.26%, 36.38%
respectively). Similarresults were obtained from Saudi
Arabia (41, 42), Jordan (25), India (1, 38), Ethiopia
(39), Palestine (43) andYemen (40). This finding raises
the possibility of irrational use of antibiotics since the
majority of respiratory illness are of viral origin and it is
in agreement with previous studies which shows
pediatricians are more likely to prescribe antibiotics for
respiratory tract infections especially if they face
parents who expect prescriptions (41). Gastroenteritis
followed by respiratory infections are the most common
diagnosis in the ERdepartment. This in contrast to
Greece study where upper respiratory infection is the
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most common. This difference is probably related to
difference the disease epidemiology in different
countries in addition to difference in the time period
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