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ABSTRACT

Background: Urinary tract infection in infants is associated with septicemia and genitourinary anomalies. This study was aimed
at investigating the frequency, clinical signs, and anomalies in infants hospitalized for urinary tract infection.
Methods: This cross-sectional study was conducted on all infants with urinary infection who were hospitalized in the neonatal
ward of Be’sat Hospital from 2006 to 2015.

Results: Of 79 infants with urinary infection, 62% were male and 87.3% were term infants. The mean age at admission was
16.62±7.17 days, and the mean weight was 3276±478.23 grams. The most frequent clinical sign and the most common pathogen
reported were prolonged jaundice (62%) and Escherichia coli (69.6%), respectively. Of the samples, 93.7% were obtained by
suprapubic aspiration, 23% had leukocytosis, and 2.5% had urosepsis. In urinalysis examination, 81% had pyuria and 19% had
positive nitrate. Among 25.3% infants who had abnormal ultrasound findings, the most abnormal finding was mild bilateral
hydronephrosis and 6.3% of the infants had abnormal voiding cystourethrogram (VCUG) in which vesicoureteral reflux was the
most frequent finding.

Conclusion: It showed that a prolonged jaundice in infants should be considered as a strong factor predicting urinary tract
infection.
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Urinary tract infection (UTI) is one of the
most frequent infections among infants. General
prevalence of UTI among infants is 0.1–10%
which is 0.1–1% in term infants and up to 10% in
preterm infants.1 Urinary infection usually occurs
during the second and third week after the birth
of term infants. UTI during the initial days after
the birth is a few even in infants with bacteremia.2
E. coli is the most frequent pathogen reported
among term infants, and it constitutes 80% of
the causes of the infection. Other gram-negative
bacteria that cause urinary infection such as
Klebsiella, Proteus, Enterobacter, and Citrobacter.
Gram-positive bacteria include coagulase-negative
staphylococcus, Enterococcus, and Staphylococcus
aureus.3
The signs and symptoms of urinary
infection in infants are non-specific and include
fever in 20–40%, growth failure in 15–42%,
jaundice in 3–41%, vomiting in 9–4%, and
diarrhea in 3–5%.4 Prematurity, low birth weight,
uncircumcised, and urinary tract anomalies are
the most important risk factors of urinary tract
infection in infants.5-7 Diagnosis of urinary tract
infection is based on positive urine cultures
obtained from suprapubic samples or bladder
catheter, in which suprapubic aspiration of bladder
is the most reliable technique of diagnosis.8,9 UTI
in infants is very important because it has no
specific signs.
Furthermore, there is a possibility of
urinary tract abnormalities as a background
of the disease. If these abnormalities were
untreated, they will lead to a long-term
complication such as high blood pressure and
kidney failure. Considering the significance of
the aforementioned facts, this study was aimed
at investigating the prevalence, clinical signs, and
anomalies in infants hospitalized for UTI.
METHODS

This study was carried out in a
retrospective and descriptive cross-sectional
method in all infants who were hospitalized
from 2006 to 2015 in the neonatal ward of
Be’sat Hospital in Hamedan due to UTI. The
variables included the age, sex, weight at
admission, gestational age, clinical signs, method
of obtaining urine samples, laboratory results,
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imaging and ultrasound findings, and the mean
duration of treatment until negative urine
culture. UTI was defined if there was any number
of microorganisms in suprapubic samples
or more than 1,000 microorganisms in unit
samples of urine obtained by catheters. Complete
information of all the infants was extracted from
the hospitalized profiles, and they were recorded
in a separate questionnaire. Results of complete
blood count (CBC), blood culture, ultrasound
findings, and VCUG of the urinary system were
also recorded in a predesigned list.

Ethical consideration
The study has been approved by the Ethics
Committee of Hamedan University of Medical
Science, No. P/4201/9/35/14.

Statistical analysis
All the collected data were analyzed based
on chi-square and two-independent-samples
t-test using Statistical Package for the Social
Sciences (SPSS) 19. In all the aforesaid tests, the
significance level was less than 0.05.
RESULTS

Out of 3,291 infants admitted to the
neonatal ward during the study period, 79 (2.3%)
infants had urinary tract infection. The most
frequent clinical sign and the most frequent
organism causing the infection were prolonged
jaundice (62%) and E. coli (69.6%), respectively. Of
the samples, 93.7% were provided by suprapubic
aspiration, 23% had leukocytosis above 20,000
u/L, and 2.5% had positive blood culture similar
to organisms causing urinary infection. Among
infants, 25.3% had abnormal ultrasound findings.
The most abnormal finding was mild bilateral
hydronephrosis, and 6.3% of the infants had
abnormal VCUG in which vesicoureteral reflux
was the most frequent finding.
DISCUSSION

UTI is one of the most important clinical
problems in infancy that early diagnosis and
appropriate treatment are very important
because if the infection is untreated, it will lead
to high blood pressure, recurrent infections,
and kidney failure.10,11 This study showed that
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Table 1. Characteristics of infants with urinary tract infection
Sex

Male

Variable

Female

Gestational age
Term

Preterm

Mean weight on admission (gr)
Mean age at admission (day)
Maternal diseases
Yes
No

Urine collection method
Foley catheters

Number

%

49

62

69

87.3

30
10

3276 ± 478.23
16.62 ± 7.17

38

12.7

10

12.7

5

6.3

69

87.3

Suprapubic aspiration

74

93.7

Klebsiella

22

27.8

Pathogens
E. coli

Citrobacter
Clinical signs
Jaundice
Fever

Nausea and vomiting
Poor feeding

Pyuria

Nitrite positive urine

White Blood Cells count
(WBC>20000 u/L)

Simultaneous positive
blood culture (urosepsis)

Abnormal ultrasound findings
Abnormal VCUG

55
2

49

69.6
2.5
62

25

31.6

64

81

3
2

15
18
2

20
5

3.8
2.5
19
23

2.5

25.3
6.3

the most frequent clinical signs in infants with
urinary tract infection were prolong jaundice,
fever, nausea and vomiting, and poor feeding,
respectively. In Nickavar’s study,12 the most
frequent signs were jaundice, irritability, poor
feeding, vomiting, lethargy, fever, and tachypnea.
Hosseini et al13 found that the most frequent signs
were jaundice, irritability, poor feeding, lethargy,
vomiting, fever, tachypnea, and diarrhea. The
results of this study were consistent with the
aforementioned studies. Although fever was
the most frequent sign of urinary tract infection
among infants in the study conducted by Youssef
et al11 and Littlewood et al,14 it seems that
http://mji.ui.ac.id

prolonged jaundice had been a clue to evaluate
the infants for urinary tract infection.

The majority of the infants in this study
were male although there was no statistically
significant difference between the sexes, which
was consistent with the findings of studies
conducted by Nickavar et al,12 Bonadio et al,3
Sharif et al,15 Khalesi et al,16 and Hematyar et al,17
as 75%, 73%, 68%, 60%, and 58%, respectively.
UTI is more common in male infants, especially
uncircumcised male compared to female infants,
whereas at higher age, urinary tract infection is
more common in females.18 Our study showed
that there was no significant relationship between
maternal diseases and urinary tract infection in
infants, which was consistent with the study of
Hemmatyar et al15 and Garcia et al4 However, the
study conducted by Youssef et al11 was associated
with premature rapture of membrane.

In this study, 97.3% of the urine culture
samples had been obtained by suprapubic
aspiration which was the standard method for
providing urinal cultures, and it was consistent
with the findings of other studies.19 The initial
laboratory tests in infants with urinary tract
infection included a complete blood count and
urinalysis. However, these tests were not sensitive
enough to detect urinary tract infection.20 In
Bonadio’s study,3 40% of infants had peripheral
blood leukocytosis, and urine dipstick was positive
for leukocyte esterase and/or nitrate in 79% of
cases. This study also showed that 23% of the
infants had peripheral blood leukocytosis which
was similar to the study previously mentioned.
Moreover, the differences in amounts were due
to the fact that in this study, leukocytosis was
considered to be higher than 20.000 u/L and in
Bonadio’s study,3 it was higher than 15.000 u/L. In
the study conducted by Nickavar et al,12 27.5% of
infants had leukocytosis higher than 13.000 u/L.

In the present study, 2.5% of the infants
had positive blood cultures with the same
pathogen of urinary tract infection (E. coli).
Downey et al21 found that the incidence was
13% which was more than the findings of this
study and the reason for it lied in investigating
preterm infants; however, in the current study,
most of the infants were term, and it was
clarified that simultaneous prevalence of sepsis
in preterm infants was more than that in term
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Table 2. Comparison of infant's characteristics with ultrasound findings

Ultrasound findings

Variable
Sex

Male

Female

Preterm

Mean weight on admission (gr)
Mean age at admission (day)
Maternal diseases

Abnormal
(n=20)

37

12

9

1

22

Gestational age
Term

Normal
(n=59)

50

8

0.829

19

0.233

18.3±7.8

0.214

3.300±509

3200±373

9

1

Yes

16±6.8

No

50

19

Suprapubic aspiration

58

16

Klebsiella

16

6

Urine collection method
Foley catheters

Pathogens
E. coli

Citrobacter
Clinical signs

1

41
2

14

0.697

0.663

0

11

Poor feeding

2

1

Nausea and vomiting

2

0.233
0.004

38
17

0.441

4

Jaundice
Fever

p-value

8
1

Pyuria

52

12

0.006

Simultaneous positive blood culture (urosepsis)

2

0

0.404

Nitrite positive urine

White Blood Cells count (WBC>20000)
Abnormal VCUG

infants. In the study conducted by Bonadio et
al,3 4% of infants with urinary tract infection
had positive simultaneous blood cultures which
were consistent with the findings of the present
study. None of the infants with urinary infection
had positive simultaneous blood cultures in the
study carried out by Hosseini et al13 and Nickavar
et al.12
Urinary tract abnormalities were
observed in 25%–50% of infants and children
with urinary tract infection, and the most frequent
abnormalities were mild hydronephrosis and
pelvis ectasia.22,23 Major abnormalities like
severe hydronephrosis and vesicoureteral reflux

7
3
2

8
0
3

0.725
0.304
0.065

were observed in 5%–10% of infants with
urinary tract infection.18 In the present study,
25.3% of the infants had abnormal ultrasound
findings, in which the most frequent one was
mild hydronephrosis. In VCUG, 6.3% had
abnormalities, and the most frequent one was
mild bilateral vesicoureteral reflux. In the study of
Boskabadi et al,24 32% of the infected infants had
abnormal ultrasound findings, and 50% of them
had vesicoureteral reflux. Hosseini et al13 reported
that 40% of the infants had abnormal ultrasound
findings, and 20% of them had abnormalities in
VCUG. Sastre et al25 showed that 37.1% of the
infants had abnormalities in ultrasound, and
20% of the infants had abnormalities in VCUG.
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Table 3. Comparison of infant's characteristics with gestational age group

Sex

Variable

Male

Female

Mean weight on admission (gr)
Mean age at admission (day)
Maternal diseases

Term
(n=69)
24
45

Gestational age

3360±450

Yes
No

15.8±7
10

Preterm
(n=10)
6

0.125

22.2±5.4

0.005

10

2700±169
0

59

10

Suprapubic aspiration

65

9

Klebsiella

21

Urine collection method
Foley catheters

Pathogens
E. coli

Citrobacter
Clinical signs
Jaundice
Fever

Nausea and vomiting
Poor feeding

4

46
2

41
24
3
1

Pyuria

55

Simultaneous positive blood culture (urosepsis)

2

Nitrite positive urine

White Blood Cells count (WBC>20000)
Abnormal ultrasound findings
Abnormal VCUG

Bonadio et al3 also reported 47% had ultrasound
abnormalities, with the most frequent one being
mild hydronephrosis. Nickavar et al12 found that
37.5% of the infants had abnormal finding, with
the most frequent one being mild hydronephrosis
which shows the consistency of the present study
with the findings and sources in other studies.
In this study, the most frequent
organisms causing urinary infection were E.
coli, Klebsiella, and Citrobacter, respectively.
Moreover, in the study carried out by Hosseini et
al13 the most frequent organisms causing urinary
infection were E. coli, Klebsiella, Enterobacter,
and Citrobacter, respectively. Bonadio et al,3
found that the most frequent organisms causing
urinary infection were E. coli, Klebsiella, and
Enterococcus. In Nickavar’s study,12 the organisms
http://mji.ui.ac.id

14
3

19
4

p-value

0.000
0.198

1

0.610

9

0.319

8

0.154

1
0
1
0
1
9

0.438

0

0.586

1
0
1
1

0.731
0.501
0.233
0.610

causing the infection were E. coli, Klebsiella,
Enterobacter, and Enterococcus, respectively. In
the study conducted by Hematyar et al,17 Khalesi
et al,16 Eghbalian et al,26 Huang et al,27 and Crain
et al,28 the most frequent cause of infection was
E. coli which was consistent with the findings of
the present study.
Although urinalysis on adult predicts
urinary infection, it is not sensitive and specific
enough to diagnose urinary tract infection
in infants.29 In the present study, 81% of the
infants had pyuria in their urine test, and 19%
had positive nitrate. In the study conducted by
Rahman et al,30 71.4% of the infants with urinary
infection had pyuria in their urine test. Bonadio
et al3 found that the amount of leukocyte esterase
and positive nitrate in urine dipstick test was
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79%. In the study by Bachur et al,31 which studied
the sensitivity and specificity of urine analysis
test in detecting urinary tract infection, the levels
of sensitivity and specificity were 82% and 92%,
respectively. Hosseini et al13 reported that 85% of
the infants with urinary tract infection had pyuria
in their urine test. Boskabadi et al24 showed that
leukocyturia and/or bacteriuria were observed in
60% of the infants with urinary infection.
The limitation of our study was the small
number of cases. This might be due to the low
incidence of the urinary tract infection in infants.
However, this study can be a baseline for an
epidemiology of UTI in infants in Iran.

In conclusion, the incidence of UTI in
infants is low, with E. coli as the most frequent
pathogen. A prolonged icterus is the most
frequent sign of urinary infection in infants.
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