JOURNAL OF TROPICAL LIFE SCIENCE

2023, Vol. 13, No. 1, 131 - 136

http://dx.doi.org/10.11594/jtls.13.01.13

Bacterial Profile and Antibiotic Susceptibility Patterns of Urinary Tract Infection
Among Children in Karbala Teaching Hospital

Ameer Kadhim Hanoon !, Alaa Mohsin Jasim 2, Masar Riyadh Rashid Al-Mousawi **, Alaa S.
Alattab 3, Karar Nadhum Jawad Musafer 4, Zahraa Alaa Abdulzahraa 2

! Department of Urology, Collage of Medicine, Kerbela University 56001, Iraq

2 Department of Paediatric, Kerbela Health Director, Hereditary Hematological Center, 56001, Iraq
3 Department of Microbiology, Collage of Medicine, Kerbela University, 56001, Iraq

4 Department of pharmacy, Al-Zahrawi University Collage, 56001, Iraq

Article history:
Submission February 2022
Revised February 2022
Accepted September 2022

*Corresponding author:
E-mail: masar.almousawi@uoker-
bala.edu.iq

ABSTRACT

Urinary tract infections (UTIs) are common diseases in pediatric age groups. The
emergence of bacterial strains that exhibit resistance to specific antimicrobial agents
has led to several therapeutic challenges. This study aimed to evaluate the frequency
and antimicrobial susceptibility patterns of common types of bacteria isolated from
urine samples of patients with urinary tract infections in Karbala Teaching Hospital
for Children. The study was conducted between September 2021 and January 2022.
The susceptibilities of antimicrobial agents were determined using the Kirby-Bauer
disk diffusion technique. Positive cultures from 56 patients were included in the anal-
ysis. Escherichia coli and Proteus spp. were the most common organisms identified
in pediatric patients suspected of a UTI (50% and 14.3%, respectively), while Ra-
outella ornithimolytics and Enterobacter sp. represented 7.14%. Other bacteria
like Pseudomonas aeruginosa, Staphylococcus saprophyticus, Acinetobacter bau-
mannii, Serratia spp., and Kluyvera spp. represented 3.6%. The sensitivity of E.
coli isolates to imipenem, amikacin, and chloramphenicol were 92.9%, 85.7%, and
78.6%, respectively. Proteus spp. isolates solely exhibited susceptibility to amikacin
and nalidixic acid. The current study concluded that E. coli was the most frequently
arising underlying pathogen UTI in pediatric patients. In this clinical setting, the or-
ganisms identified exhibited high susceptibility to imipenem, amikacin, and chloram-
phenicol.
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Introduction

Urinary tract infection is one of the most com-
mon infections caused by bacteria in children. In-
fections of the urinary tract also comprise the most
frequently arising hospital-acquired infections,
being responsible for as many as 35% of nosocom-
ial events. They are the second leading source of
bacteremia in pediatric patients. The principal bac-
teria that give rise to UTIs are Gram-negative or-
ganisms (e.g., E. coli and K. pneumonia); Gram-
positive bacteria, such as S. saprophyticus and E.
faecalis, may also be responsible [1]. The clinical
outcomes of UTI are highly variable and reliant on
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several covariates, such as gender, age, the genetic
susceptibility of the host, the disease-inducing
pathogen, the response to antimicrobial agents, lo-
cal trends of resistance to antibiotics and the qual-
ity of care provided [2]. In children and neonates,
the clinical manifestations of UTI may lack speci-
ficity [3,4]. Thus, an accurate diagnosis should be
facilitated by the prompt analysis, culture, and in-
vestigation of urine samples for causative organ-
isms and their sensitivity to antimicrobial agents.
Due to the advent of broad-spectrum antibiotics,
there is a rising incidence of organisms exhibiting
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multi-drug resistance (MDR) in pediatric clinical
institutions, a situation that is causing consterna-
tion [5]. MDR potentially hinders successful ther-
apy for UTIs [6]. The frequency of organisms
identified as demonstrating MDR is increasing
globally and in Iraq [7,8]. To reduce the mortality
rate and morbidity arising from UT]s, such as re-
nal abscesses, sepsis, and subsequent renal impair-
ment from fibrosis, it is essential to swiftly recog-
nize the presence of UTIs and institute antibiotic
treatment [9]. An acute UTI is typically managed
according to the patient's symptomatology and uri-
nalysis without confirmation from microbiologi-
cal investigations [10,11]. The current study aims
to establish the rate of sensitivity to antimicrobial
agents in uropathogenic bacteria isolated from pe-
diatric patients presenting with UTIs at the Kar-
bala Teaching Hospital for Children and deter-
mine the regional trends in the administration of
antibiotics for UTI treatment.

Material and Methods
Sample collection

This cross-sectional retrospective study was
conducted at the Karbala Teaching Hospital for
Children between September 2021 and January
2022. The urine samples were collected from 56
patients aged under 12 years. Inclusion criteria
were the presence of symptoms and signs of a
UTlIs. Children who had received antimicrobial
agents were excluded from the study. Verbal con-
sent was acquired from the children’s guardians.
The study was approved by the University of Kar-
bala College of Medicine Ethical Committee (Ref.
no. 30); the Karbala Health Directorate and Kar-
bala Teaching Hospital for Children also gave
their consent for the study. A standardized ques-
tionnaire was used to facilitate data collection.
Midstream urine specimens were acquired from
patients with a suspected UTI and transported to
the microbiology laboratory in sterile containers.

Sample preparation and analysis

Aerobic cultures of the urine samples were es-
tablished on MacConkey cysteine-lactose-electro-
Iyte deficient agar. Samples were incubated for
24-48 hours at a temperature of 37 °C. If the plated
colony count achieved 10° cfu/ml, this was as-
sumed to indicate bacteriuria [12]. Subsequently,
subcultures were performed on blood agar and
MacConkey agar. The profiles of identified bacte-

ria were delineated using Gram staining and bio-
chemical tests. Catalase, novobiocin disk and co-
agulase investigations were used for Gram-posi-
tive organisms. Indole, methyl red, Voges-Pros-
kauer, and citrate tests, triple sugar iron, urease,
oxidase, and lysine decarboxylase agar tests were
carried out for Gram-negative bacteria. The tech-
nigue recommended by the Clinical Laboratory
Standards Institute version 2021 for establishing
susceptibility to antimicrobial agents is Kirby-
Bauer disk diffusion on Muller Hinton agar [13].

Results and Discussion

Although bacterial pathogens responsible for
UTIs include Gram-negative and Gram-positive
organisms, Gram-negative bacteria are the most
prevalent, with the vast majority being caused by
infection with E. coli [14,15]. The current research
has established the prevalence of UTI in the study
participants, together with the identified causative
agents and their pattern of antibiotic susceptibility.
The sociodemographic parameters of the 56 chil-
dren recruited into the study are displayed in Table
1.

Of the 56 patients, 30 (54%) were males and
26 (46%) were females. Their ages ranged from 1
day to 12 years; the mean age was 2.87 years. The
cohort was subdivided into three age groups: < 1
year (46.42%); 1-6 years (35.71%); and 6-12 years
(17.85%). The higher proportion of male patients
presenting with suspected UTIs in the current
study population. In a study conducted in Ethiopia
[16] found the percentage of infected males was
(21%) and females (79%), which disagrees with
our study, where UTIs were more frequent in
males than in females. The females participants
appeared to have a lower vulnerability to UTI, a
discrepancy that may have arisen from diversity
within the ages of the subjects, the population size

Table 1. Sociodemographic characteristics of the
studied sample.
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Sociodemographic char-  Frequency %
acteristics
Gender
Male 30 54
Female 26 46
Total 56 100
Age
<lyrs 26 46.42
1-6 yrs 20 35.71
6-12 yrs 10 17.85
Total 56 100
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and the frequency of complications. In this study,
the highest prevalence of UTI (46 %) was noted in
those children aged under 1 year. This is consistent
with two studies performed in lraq [17] and
Greece [18], in which the age groups with the
highest frequency of UTI were less than 1 year

Table 2. Bacterial profile of culture from urine of pa-
tients with UTls.

Bacterial profile Number %

E. coli 28 50

Proteus spp. 8 14.3
R. ornithimolytics 4 7.14
Enterobacter spp. 4 7.14
P. aeruginosa 2 3.6
K. pneumonia 2 3.6
S. saprophyticus 2 3.6
A. baumannii 2 3.6
Serratia spp. 2 3.6
Kluyvera spp. 2 3.6
Total 56 100

(27.72%). The propensity for this age-group to ac-
quire UTI may be related to underlying urinary

and Proteus spp. (n=8, 14.3%) were the most com-
mon organisms recognized. There were four
(7.15%) cases each of Raoultella ornithimolytics
and Enterobacter were identified; two (3.6%) in-
stances each of P. aeruginosa, S. saprophyticus, A.
baumannii, Serratia and Kluyvera spp. were also
recorded. In the study population, E. coli repre-
sented 50% of the total organism isolates. (Table
2).

These results concur with a study conducted in
2021 in Tehran, which identified E. coli as the
most frequent etiological agent underlying UTI in
children (77.6%) [19]. Other studies from addi-
tional nations have confirmed this finding [20-21].
Studies conducted in Saudi Arabia, South Korea,
India, Turkey, and Bangladesh reported that the
prevalence of E. coli was 50%-80% [22]. Alanazi
and his colleges (2018) in Saudi Arabia reported
that 51.72% of E. coli that found in children that
enrolled with our study [23]. E. coli is the most
frequently arising organism within the intestine;
therefore, it can encroach into the urinary tract. Its
virulence and ability to colonize the latter is well-

Table 3. Antibiotic sensitivity (S) and resistance (R) of bacteria infecting patients with a suspected UTI.

Type of

(&]
pathogenic k= = © @ 'c c
bacteria ‘? S g 5 s S & = 2 =
2 g = o] L S S N g _ [
3 I & = 2 ' 2 @ £o S
s § 3 E 2 g & £ 5 2
%) R S O = i g <
E. coli S 6(21%) 12(42.9%) 24(85.7%) 4 (14.3%) 4(14.3%) 26(92.9%) 14(50%) 22(78.6%) 14(50%)
R 22(79%) 16(57.1%) 4(14.3%) 24(85.7%) 24(85.7%) 2 (7.1%) 14(50%) 6(21.4%) 14(50%)
Proteus S 2(25%) 2(25%) 8(100%) 8(100%) 6 (75%) 6(75%) 4(50%) 4(50%) 4(50%)
spp. R 6(75%) 6(75%) - - 2(25%) 2(25%) 4(50%) 4(50%) 4(50%)
R.ornithi- S 2(50%) - 4(100%) 2(50%) 4(100%) - 4 (100%)
nolytica R 2(50%) 4(100%) - 2(50%)  4(100%) 4(100%) 4(100%)
Enterobac- S 2 (50%) - 4 (100%) 2(50%) 4 (100%) - 4 (100%)
terspp. R 2(50%) 4 (100%) - 2 (50%) 4 (100%) 4(100%) 4
(100%)
P. aeru- S 2(50%) - 2 (100%) - 2(100%) 2(100%) 2(100%)
ginosa R 2 (100%) - 2 (100%) 2 (100%) - -
(100%)
K.pneu- S 2(100%) - 2(100%) 2(100%) 2(100%) 2(100%) 2(100%) 2(100%) 2(100%)
monia R 2 (100%) - - - - - - -
S.sapro- S - - 2(100%) - - 2(100%) 2(100%)
phyticus R 2(100%) 2 (100%) - 2 (100%) 2 (100%) 2 (100%) 2(100%) 2 (100%)

tract anomalies, an impaired immune response or

alternative concomitant conditions.
Table 2 illustrates the types of pathogens cul-
tured from the urine samples. E. coli (n=28, 50%)

recognized.

In keeping with the results obtained in this
study Erol et al. observed that Proteus spp. was
the second most common causative organism of
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UTI in pediatric patients [24]. Only a low (3.6%)
incidence of P. aeruginosa, K. pneumonia, A. bau-
mannii, Serratia and Kluyvera spp. was identified.
This is consistent with the findings in India [25]
who reported a lower frequency of A. baumannii
and P. aeruginosa in samples from patients with
suspected UTI. Only 3.6% of isolates were Gram-
positive (S. saprophyticus) in the current study
population. This bacterium is the most frequently
recognized Gram-positive pathogen underlying
UTI in children.

There are regional variations in the resistance
to antimicrobial agents seen both in Iraq and glob-
ally; this may be attributed to the genetic traits of
resistance within strains, discrepancies in antibi-
otic prescriptions and diversity in access to phar-
maceutical supplies. Bacterial antimicrobial re-
sistance can be genetically acquired as innate and
inherited cellular factors can lead to suppression
of the mechanisms of action of antimicrobial
agents [26]. The relative fraction changes accord-
ing to locality. The greatest susceptibility was seen
in E. coli for imipenem (n=26, 92.9%), amikacin
(n=24, 85.7%), and chloramphenicol (n=22,
78.6%). Proteus spp. exhibited sensitivity to both
amikacin (n=8, 100%) and imipenem (n=8, 100%)
(Table 3). The results from the current study in Ta-
ble 3 demonstrate that there was a high suscepti-
bility of Gram-negative organisms to imipenem,
amikacin and chloramphenicol (i.e. 95.2%, 85%
and 75%, respectively). Two previous studies,
from France in 2017 [27] and from Greece in 2020
[28] determined that amikacin was the optimal an-
tibiotic for treating UTIs in children and infants;
those results concur with the sensitivities identi-
fied in this study. However, in contrast, a 2021
study from Tehran, Iran reported the high degree
of resistance of Gram-negative organisms to ami-
kacin, ceftriaxone, and imipenem [29]. A study
conducted in Pakistan also described organisms
that were extremely resistant to a range of antimi-
crobial agents like cefixime, ceftriaxone, ciprof-
loxacin, and nalidixic acid [30].

Conclusion

It can be surmised from the data that the ma-
jority of UTIs were related to infection with Gram-
negative bacilli. The most frequently observed re-
sistance in bacterial isolates in pediatric patients
with suspected UTIs was toward cefixime and
ceftriaxone. The greatest susceptibility was seen in
relation to imipenem and amikacin. The most

prevalent identified pathogen in this population of
children with UTI during the timeframe of the
study was E. coli.
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