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Abstract

Oz

Objective: Inappropriate antibiotic use leads to drug side effects, drug
resistance and cost problems. This study aimed to analyze the rates and
the reasons of antibiotic use and suitability of antibiotics.

Material and Methods: On the study day, pediatric patients hospital-
ized in Erzurum Regional Training and Research Hospital were evaluated
for antibiotic use by using point prevalence study.

Results: It was observed that 79% of the 134 pediatric patients hospi-
talized on the study day received at least one antibiotic. Pulmonary in-
fection was the most common cause of antibiotic use (n= 58, 43%). The
most commonly used antibiotic was ampicillin-sulbactam (29.9%) and
clarithromycin (24.6%). The rate of inappropriate use was 39%. When all
inappropriate antibiotic users were evaluated, the most common reason
for non-compliance was found as unnecessary multiple antibiotic use
(63.25%, n= 27), followed by antibiotic use without antibiotic require-
ment (16%, n= 7), use of antibiotics with a spectrum broader than nec-
essary (14%, n=6), use of antibiotics with a spectrum narrower than nec-
essary (4.5%, n=2), and wrong dosage (2%, n= 1). All of the patients who
received inappropriate antibiotics were treated empirically.

Conclusion: It is important to conduct periodic point prevalence studies
in order to show possible problems related to antibiotic use.

Keywords: Antibiotic, inappropriate antibiotic use, point-prevalence
study

Giris: Uygunsuz antibiyotik kullanimi ilag yan etkisi, ilag direnci ve mali-
yet sorunlarina yol agmaktadir. Bu ¢alismada antibiyotik kullanim oran-
lari, nedenleri, antibiyotiklerin uygun kullanilip kullanilmadiginin anali-
zinin yapilmasi amaglanmistir.

Gereg ve Yontemler: Calisma glinii Erzurum Bolge Egitim ve Arastirma
Hastanesinde yatmakta olan ¢ocuk hastalar antibiyotik kullanimi yoniin-
den nokta prevalans yontemi kullanilarak degerlendirildi.

Bulgular: Calisma giinii yatan 134 cocuk hastanin %79'unun en az bir
antibiyotik aldigi gériilmustir. Antibiyotik kullanma sebepleri arasinda
akciger enfeksiyonu ilk siray1 almistir (n= 58, %43). En sik kullanilan anti-
biyotik %29.9 ile ampisilin-sulbaktam, ikinci siklikta ise %24.6 ile klaritro-
misin tespit edilmistir. Uygunsuz kullanim orani %39 olarak bulunmus-
tur. Tim uygunsuz antibiyotik kullanan hastalar degerlendirildiginde en
stk uygunsuzluk nedeni gereksiz cogul antibiyotik kullanimi olmustur
(%63.25, n= 27). Bunu sirasiyla antibiyotik gereksinimi olmadan antibi-
yotik kullanimi (%16, n=7), gereginden genis spektrumlu kullanim (%14,
n= 6), gereginden dar spektrumlu kullanim (%4.5, n= 2) ve yanls doz
kullanimi (%2, n= 1) izlemistir. Uygunsuz antibiyotik kullanan hastalarin
tamamina tedavi ampirik olarak baslanmistir.

Sonug: Belli araliklarla nokta prevalans calismasinin yapilmasi antibiyo-
tik kullanimi ile ilgili olasi sorunlari géstermesi acisindan dnemlidir.
Anahtar Kelimeler: Antibiyotik, nokta prevalans calismasi, uygunsuz
antibiyotik kullanimi
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Introduction

As in the world, antibiotics are the most frequently used
drugs in our country. Rational antibiotic use is the planning,
execution and observation process that ensures effective, safe
and economic implementation of antibiotic treatment (1).

Unnecessary or inappropriate antibiotic use leads to an
increase in antibiotic resistance and in pathogenic microor-
ganisms like Clostridium difficile, and brings along treatment
failures and negativities like rise in drug side-effects and treat-
ment cost (2). Simple hand hygiene and appropriate antibiotic
use have been found efficient in decreasing hospital-acquired
infection (2). Hospital infections and antibiotic resistance can
be lowered with multifaceted infection control and antibiotic
management program (3). According to the 2013 report of
US Centers for Disease Control and Prevention (CDQ), it is esti-
mated that two million infections resistant to antibiotics result
in 23.000 deaths every year in the United States of America.
Current data reveal that inappropriate antibiotic use is a seri-
ous health problem. Therefore, CDC recommends all hospitals
to have an antibiotic management program in order to help
reduce the start of inappropriate antibiotics until 2020 (4).

Using the point-prevalence method, this study aimed at
investigating whether the antibiotic use of pediatric patients
hospitalized in Erzurum Regional Training and Research Hos-
pital was appropriate or not in order to determine the fre-
quency of inappropriate antibiotic use and draw attention to
this matter.

Materials and Methods
Data Collection

Pediatric patients hospitalized in the pediatric ward, inten-
sive care and surgical departments of Erzurum Regional Train-
ing and Research Hospital on February 12, 2019 were eval-
uated for antibiotic use using the point-prevalence method.

Patients’ demographics, departments, underlying diseas-
es, infectious focus, laboratory values [white blood cell, C-re-
active protein (CRP)], antibiotics used, dosage of the antibi-
otics, length and way of use (prophylactic, empirical towards
the possible agent, according to culture result), and infectious
diseases department consultation were recorded on the form
prepared. The forms of the patients using antibiotics on the
day of the study were filled out by basing on the information
received form the physician and assessing nurse observa-
tions. The study was approved by the local ethics comitee of
Erzurum Regional Training and Research Hospital (with a ref-
erence number of 2019/02-16).

Inappropriate antibiotic use was evaluated taking into
account unnecessary antibiotic use, unnecessary multiple
antibiotic use, antibiotic use at an inappropriate dosage, use

of antibiotics with a broader spectrum than necessary, use
of antibiotics with a narrower spectrum than necessary, and
prolonged prophylaxis and considering the basic principles of
antibiotic use and antimicrobial treatment guidelines by the
pediatric infectious diseases’ specialist.

Statistical Analysis

SPSS version 21.0 (IBM Corp.; Armonk, NY, USA) program
was used for statistical analyses. Frequency data were ex-
pressed as (%) number. Non-parametric data were expressed
and median. Chi-square test was used to compare categoric
data. p< 0.05 was considered statistically significant for all
data.

Results

The study included 134 patients with a median age of 14.5
months (4.8-42 months). Seventy-three (54.5%) patients were
males and 61 (45.5%) were females. Sixty-six (49.3%) patients
were followed in the general pediatric ward, 14 (10.4%) in pe-
diatric subspecialty wards, 26 (19.4%) in the pediatric intensive
care, 28 (20.9%) in surgical departments (pediatric surgery=
10, cardiovascular surgery= 2, burn unit= 11, orthopedics= 2,
neurosurgery=3).

Seventy-nine percent of the patients were detected to be
using antibiotics on the day of the study. A total of 204 anti-
biotics was given to 105 patients using antibiotics. While the
first cause of antibiotic use was pulmonary infection (n= 58,
43%), it was followed by antibiotic use for surgical prophylaxis
(n= 11, 8.2%). Consultation from the infectious diseases clinic
was received for 12% (n= 13) of the patients using antibiot-
ics. Median white blood cell count, median CRP, and median
neutrophil percentage of the patients using antibiotics were
found respectively as 10900 (8500-12350)/mm?3, 5.16 (3.3-
35.5) mg/L, and 45% (29-74). An increase suggesting bacterial
infection was detected in the CRP values of 20% of the pa-
tients using antibiotics.

The most frequently used antibiotic with a rate of 29.9%
was ampicillin-sulbactam, followed by clarithromycin with a
rate of 24.6%. These were followed respectively by oseltamivir
(20%), ceftriaxone (15%), meropenem (9%), piperacillin-tazo-
bactam (9%), amikacin (9%), teicoplanin (6.7%), cefotaxime
(6%), metronidazole (5.2%), cefazolin (4.5%), vancomycin
(3.7%), ampicillin (2.2%), clindamycin (1.5%), linezolid (1.5%),
micafungin (1.5%), fluconazole (1.5%), cefotaxime (0.7%), and
gentamicin (0.7%) (Figure 1). Seventy-eight percent (n= 82) of
the antibiotics used were started empirically, 13.3% (n= 14)
were agent-specific, and 8.5% (n= 9) were prophylactic. The
antibiotic most commonly started for empirical treatment
was ampicillin-sulbactam (45.1%), followed by clarithromycin
(40%) and oseltamivir (30%). The most commonly used antibi-
otic for prophylaxis was cefazoline (44%). The most frequently
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Figure 1. Antibiotics used in treatment and prophylaxis.

used antibiotic for agent-specific treatment was meropenem
(57.1%), followed by vancomycin (28%) and amikacin (28%).
Pre-antibiotic culture was taken from 36.2% (n= 38) of the pa-
tients using antibiotics. An agent was isolated in only 15.2%
(n=16) of the patients for whom antibiotics was started and
culture was performed before antibiotic treatments.

Inappropriate antibiotic use was established as 39% (n=
44) in patients using antibiotics. When all patients using inap-
propriate antibiotics were evaluated, the most common cause
for inappropriate use was multiple antibiotic use (63.25%, n=
27), which was followed respectively by antibiotic use without
the need for antibiotics (16%, n= 7), use of antibiotics with a
broader spectrum than necessary (14%, n= 6), use of antibiot-
ics with a narrower spectrum than necessary (4.5%, n=2) and
faulty dosage (2%, n= 1). The treatment was started empiri-
cally in all patients using inappropriate antibiotics. Inappro-
priate antibiotic use was not determined in patients receiving
agent-specific antibiotics. The most frequent inappropriate
antibiotic use was found in patients hospitalized with the di-
agnosis of pneumonia (77.3%, n= 34), which was followed by
bronchiolitis (6.8%, n=3), and gastroenteritis (4.5%, n= 2).

The most frequently and inappropriately used antibiotic
was ampicillin-sulbactam (61.4%, n= 27), followed by clari-
thromycin (59.1%, n= 29) and oseltamivir (52.3%, n= 23). The
only antibiotic used at inappropriate dosage was cefotaxime.
The most commonly used antibiotics in unnecessary multiple
treatment were clarithromycin (77.8%, n= 21), ampicillin-sul-
bactam (74.1%, n= 20) and oseltamivir (63%, n= 17).

While inappropriate antibiotic use in patients receiving in-
fectious diseases consultation was 6% (n= 1), it was 37% (n=
44) in patients not receiving consultation. Rate of inappropri-
ate antibiotic use was statistically significantly low in the anti-
biotics started by the infectious diseases’ specialist (p< 0.001).
When rate of antibiotic use was evaluated as regards wards,
the pediatric ward was the ward with the most common anti-
biotic use (95%, n= 63) (Table 1), which was followed by sur-
gical departments (78%, n=22), pediatric subbranches (50%,
n=7), and pediatric intensive care (%50, n=13).

While inappropriate antibiotic use was confirmed as 59.1%
in the pediatric ward, 19.2% in pediatric intensive care, and 3%
in surgical departments, it was not detected in the pediatric
subbranch ward (Table 2).

Discussion

At the present time, antibiotics are widely used in the
treatment of hospital and community-acquired infections and
in surgical prophylaxis. This condition results in many misap-
plications, drug side effects, drug resistance, and increase in
treatment cost (2,5). This study is one of the rare studies in our
country conveying experience on inappropriate use of antibi-
otics in pediatric patients, which has recently become a seri-
ous health issue.

In point-prevalence studies conducted in our country on
the issue of antibiotic use, rates that differ between 27% to
70.8% have been reported (6-11). When studies carried out
worldwide are considered, while rate of start of antibiotic use
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Table 1. Evaluation of the patients according to wards

General pediatric Pediatric subbranch Pediatric intensive care Surgical wards Total
ward (n=66) ward (n=14) unit (n=26) (n=28) (n=134)

Antibiotic use, n (%) 63 (96.5) 7 (50) 13 (50) 22 (78.6) 105 (78)
Inappropriate
antibiotic use, n (%) 39(59.1) 00 5(19.2) 1(3) 44 (32)
Agent-specific
treatment, n (%) 203) 3(42) 2(15) 7(31) 14(10)
Prophylactic
treatrnent, n (%) 1(1.5) 0(0) 1(7) 7(31) 9(6)
Empiric treatment, 60 (95) 4(57) 10 (76) 8 (36) 82 (61)
n (%)
Prior culture study, 137 7 (100) 8(61) 19 (86) 43 (32)
n (%)

Table 2. Evaluation of the patients using inappropriate antibiotics according to wards

Pediatric ward Subbranch ward Intensive care unit Surgical ward

(n=39) (n=0) (n=6) (n=1)
Unnecessary antibiotic use, n (%) 6(15) 0(0) 1(20) 1(100)
Unnecessary multiple antibiotic
use, n (%) 26 (66.7) 0(0) 1(20) 0(0)
Antibiotic use at inappropriate
dosages, n (%) 1(2.6) 0(0) 0 (0) 0(0)
Broader spectrum antibiotics use, 6(154) 00 000 00
n (%)
Narrower spectrum antibiotics
use, n (%) 0(0) 0(0) 3(60) 0(0)

was detected 56% in a study from China including 13 hospi-
tals, this rate was determined as significantly low as 32.6% in
a prevalence study conducted between 2016 and 2017 in 28
European countries (5,12). In our study, rate of start of anti-
biotic use in pediatric patients was found as 78%. Our result
was higher than that of the literature, which could be due to
the fact that our hospital is a region hospital in Eastern Ana-
tolia and we accept and follow clinically worse children from
neighboring cities. Moreover, we are of the opinion that the
high rate of antibiotic use found in our study may be related
to the fact that the study was carried out during the Influenza
season.

In a European surveillance study by Plachouras et al., in-
cluding 310755 patients, it has been reported that the most
common reason for the start of antibiotics was pneumonia
and the most frequently started antibiotics were penicillin and
a combination of beta-lactamase inhibitor (5). Similar results
have been obtained by Ergiil et al. in a study they conducted
in our country on the matter (11). Our study also established
in parallel to the condition in the world that the most com-

mon reason for the start of antibiotics in patients was pneu-
monia and the most frequently consumed drug groups were
penicillin and a combination of beta-lactamase inhibitor.

Rational antibiotic use consists of starting empirical treat-
ment in patients with suspected or proven bacterial infection
(i.e. before the presence of positive microbiological data) and
arranging the use after receiving microbiological data. Empir-
ical antibiotic selection is made by considering the severity of
the disease, results of gram staining or rapid tests and regional
antibiotic resistances (2). Unnecessary and inappropriate anti-
biotic use leads to side effect frequencies in patients, increase
in antibacterial resistance, treatment failure, and thus a higher
treatment cost. CDC estimates that 50% of all the antibiotics
started are unnecessary or inappropriate (13). Ingram et al.
have indicated that 199 out of the 462 (43%) patients received
antibiotic treatment and 47% of this antibiotic use was inap-
propriate in their prevalence study conducted in a tertiary
hospital (14). In our country, Devrim et al. have reported inap-
propriate antibiotic use at a rate of 32.8% in their prevalence
study performed on pediatric patients (10). Inappropriate an-
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tibiotic use was found as 39% in our study. The results of our
study were similar to those of the studies conducted in our
country.

In the literature, the most common causes of inappropri-
ate antibiotic use were prolonged prophylaxis and unneces-
sary use (5-11). The most common cause of inappropriateness
was multiple antibiotic use, which was followed by antibiotic
use without the need for antibiotics and antibiotic use with a
broader spectrum than necessary. The treatment was started
empirically in all patients using inappropriate antibiotics.

While starting antibiotics, patient’s clinic and laboratory
findings should be considered, the spectrum of the antibiot-
ic started should not be broader or narrower than necessary,
and unnecessary multiple treatment should be avoided. In
our study, the most common antibiotic used inappropriate-
ly was ampicillin-sulbactam, followed by clarithromycin and
oseltamivir. In the study by Ergdl et al. on the inappropriate
use of antibiotics, the most common antibiotic used inappro-
priately was ceftriaxone, the second was ampicillin-sulbact-

m (11). In the study by Devrim et al. the most common was
sulbactam-ampicillin, followed by aminoglycosides and third
generation cephalosporins (10).

It is known that consulting the infectious diseases de-
partment prior to the start of antibiotics improves antibiotic
control policies (11,12). Reporting that 9.8% of the antibiotics
started prior to consultation to the infectious diseases depart-
ment was terminated and that 57.4% of the treatments were
modified has shown the importance of infectious diseases
consultation by Yapar et al. (15). In our study, rate of inappro-
priate antibiotic use was found significantly low in patients
for whom the pediatric infectious diseases consultation was
carried out.

Rate of antibiotic use may differ from hospital to hospi-
tal and even from various clinics in the same hospital. In a
multi-center study by Xiea et al. antibiotic use has been re-
spectively reported as 90% and 39% in intensive care units
and internal branches (12). In our country, Ergll et al. have
found similar results, and antibiotic use has been determined
respectively as 89% and 56% in pediatric intensive care unit
and pediatric ward (11). Our study revealed that the rate of
antibiotic use in the intensive care unit of our hospital was sig-
nificantly lower than that of the literature. We are of the opin-
ion that this is due to the pediatric palliative ward that dimin-
ishes the load of chronic patients and thus, decreases length
of intensive care unit stay.

Rate of antibiotic use may differ in various months and sea-
sons of the year. Determining this rate on one day in our study
could be the limitation of our study by reflecting a particular
moment rather than a process. We believe that sharing the

feedbacks of periodically performed point-prevalence studies
with the physicians in training meetings will be beneficial.

Conclusion

Inappropriate and unnecessary multiple antibiotic use is
an important problem. Intermittent point-prevalence studies
will be useful in showing possible problems regarding antibi-
otic use and the measures to be taken. Consulting an infec-
tious diseases specialist may decrease the use of inappropri-
ate antibiotics at a significant rate. In addition, chronic patient
load can be reduced and length of intensive care unit stay can
be shortened in hospitals by opening palliative wards, and
thus antibiotic use can be significantly decreased.
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