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Abstract

Background: Determination of contributing factors for jaundice
would result in better programming for prevention. This study was
performed to determine the prevalence rate of Urinary Tract Infection
(UTI) among neonates with jaundice admitted in Arash Hospital from
October 2013 to October 2014.
Methods: In this descriptive cross-sectional study, term neonates with
non-hemolytic jaundice admitted in Arash Hospital from October 2013
to October 2014 were evaluated for UTI by urine culture and the data
were recorded by checklist using medical documents.
Results: A total of 436 term infants were enrolled in the study. Mean
age at the time of admission was 6.03±3.355 days with age range of
3-18 days including 291(0.66%) males and 145(0.33%) females. Urine
culture was positive in 32 neonates (7.3%).
The most common germs were Klebsiella in 37.5%, Escherichia
coli (E. coli) in 21.9%, Staphylococcus in 9.4%, Pseudomonas in
3.1%, Enterococcus in 15.6%, Enterobacter in 9.4%, and Group B
Streptococcus (GBS) in 3.1%.
Conclusion: Urine culture should be a part of routine clinical
evaluation for all icteric neonates at the age of 5-6 days or more who
have no risk factors to exclude the possibility of coincidental UTI.
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Introduction

Jaundice is a common and important neonatal disorder
which if not treated may result in subsequences such
as kernicterus. Hence, diagnosis, screening and
determination of the etiology and treatment would
result in better prognosis. Jaundice is seen in 60% of
term and 80% of preterm neonates in their first week
of life (1-5). The idiopathic hyperbilirubinemia may
be related to sepsis or Urinary Tract Infection (UTI)
especially in neonates with prolonged jaundice (2,3,6).
UTI is present in 0.7 to 1.4% of asymptomatic term
neonates, about 5 to 11% of febrile newborns, 6.5%
of neonates with hyperbilirubinemia and 55% of them
have structural abnormalities in urinary tract system
(7). The symptoms of UTI range from asymptomatic
to unspecific (nausea, vomiting, fever, jaundice, and
poor-feeding) and sometimes severe ones. Thus,
jaundice may be the first symptom of UTI (2,3,6-10).
Despite some studies about association between
bacterial infections with hyperbilirubinemia, the
American Academy of Pediatrics does not recommend
routine assessment for these infections (11). The
aim of this study was to determine the prevalence of
UTI in hospitalized term neonates diagnosed with
asymptomatic unconjugated hyperbilirubinemia.

Materials and Methods

Study design and population
In this descriptive-comparative cross-sectional study,
all healthy term newborns (gestational age≥37 weeks)
with jaundice admitted in Arash Hospital from
October 2013 to October 2014 were evaluated for UTI
by urine culture. Written consent was obtained from
parents before enrollment. This study was approved
by medical ethics committee of TUMS in accordance
with the Declaration of Helsinki.
Participants
The chief complaint of subjects was yellow to green
color change in skin, sclera, and conjunctiva. The
inclusion criteria were age less than four weeks for
term infants and hyperbilirubinemia according to a
curve representing the bilirubin level trends in neonates
at particular age determining eligibility for hospital
admission. The cases older than 28 days, those with
icterus on the first day of life, hemolytic jaundice, and
symptoms other than jaundice were excluded. The
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early hyperbilirubinemia was defined after 24 hours
of life up to 2 weeks and the prolonged or delayed
hyperbilirubinemia was defined after 2 weeks in term
neonates. Management of hyperbilirubinemia was
performed largely based on American Academy of
Pediatrics (AAP) guidelines (11) and serum bilirubin
was measured using the spectrophotometric method
with the selectra-2 autoanalyzer.
Data collection
Demographic data including sex, gestational age,
age of onset, duration of jaundice, and weight were
recorded by checklist using medical documents. The
urine bag was used for urine sampling and in positive
cases (after signing the informed consent form), the
suprapubic sample was obtained. In cases with two
failures or in cases with contraindication to suprapubic
sampling, nelaton catheter was used and the results
of urinalysis and urine culture were recorded. The
leukocyte count in high power field and the bacteria
count were recorded. The positive samples were more
than 104 colonies in catheter urine sample or more
than 1 colony in suprapubic urine sample. The type of
microorganism in positive cultures was determined.
Data analysis
Data analysis was performed by SPSS software, version
13.0 (Statistical Package for the Social Sciences;
Chicago, USA). A P value of<0.05 was indicated as
significant.

Results

A total of 436 term infants were enrolled in the study.
The mean±standard deviation (SD) for gestational
age at birth was 38.3±0.4 weeks; mean age at the time
of admission was 6.03±3.355 days with age range
of 3-18 days including 291(0.66%) males and 145
(0.33%) females.
The urine culture was positive in 32 cases (7.3%) for
which the male/female ratio was 17/15. The majority
of neonates had early onset hyperbilirubinemia
(93.7%). All except three neonates (9.4%) had normal
birth weight. The frequency distribution of age and
bilirubin level is demonstrated in table 1. Frequency
distribution of microorganisms is shown in table 2.
There was abnormal ultrasound result in one case.
The blood culture result was negative in all cases. The
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Voiding Cystourethrogram (VCUG) was not done in
patients.
Table 1. Frequency distribution of age and bilirubin level
Age (Day) Total bilirubin Direct bilirubin
Mean

6.03

18.303

0.513

Median

6.00

18.150

0.500

Standard
deviation

3.355

3.9077

0.1845

Table 2. Frequency distribution of micro-organisms
Microorganisms

Frequency Percentage

Klebsiella

12

37.5

E. coli

7

21.9

Staph

3

9.4

Pseudomonas

1

3.1

Enterococcus

5

15.6

Enterobacter

3

9.4

GroupB Streptococcus (GBS)

1

3.1

Total

32

100.0

Discussion

Determination of contributing factors for jaundice
would result in better programming for prevention.
This study was performed to determine the prevalence
rate of urinary tract infection among neonates with
asymptomatic unconjugated hyperbilirubinemia.
In this study, the urine culture was positive in 32
neonates (7.3%) and it was similar to the previous
studies (2,3,8,9,12-14). Unlike other studies, Nickavar
et al (15) showed a significantly higher prevalence
(42.1%). The most common germs were Klebsiella
in 37.5 % and Escherichia coli (E. coli) in 21.9%.
These findings were similar to the results of Shahian
et al (2) and Omar et al (3). In a study conducted by
Özcan et al (9), causative agents were Klebsiella in
30.76% and Enterococcus in 26.92% respectively,
and E. coli was the fourth cause, while in other
studies (6,7,12,15-17), E. coli was the most common
pathogen. The study by Bilgen et al showed that the
most common germ was Enterobacter (14).
In this study, the average hospitalization age of
neonates with hyperbilirubinemia was 6.03±3.355
days (begins after the third day and continues to
seventh day of birth); therefore, the most common kind
of hyperbilirubinemia in our study was early onset
hyperbilirubinemia (93.7%). These findings were
consistent with some previous studies (2,3,6,12,15)

that reported average age of hospitalization to be
less than 2 weeks and mostly in the first week of life.
In Bilgen et al’s study (14), the mean age of icterus
onset was five days, and work-up was recommended
for idiopathic neonatal jaundice after one week. In
the study of Pashapour et al (13), the mean age of
admission was 16.8-29.1 days and this was similar
to our study. The prevalence of UTI in male icteric
neonates (53.1%) in our study was more than females
and other studies (3,6,7,12-15,18) reported nearly
similar prevalence but in the study of Shahian et al
and a study conducted by Özcan et al, the prevalence
in males was significantly higher (87 and 88.5%,
respectively) (2,9). In the present study, 90.6% of
icteric neonates with UTI had a birth weight in
normal range (2500-4000) and 100% of them were
full-term neonates. None of icteric neonates with UTI
had positive blood culture. These findings were in
line with previous studies (2,3,6,7,12-15).
In the present study, the urinary tract ultrasound result
was abnormal only in one case (3.1%) and VCUG
was not done. As early VCUG performance is usually
accompanied with false positive results indicating
the presence of Vesicoureteral Reflux (VUR), so
based on our hospital protocol, VCUG will be done
after neonatal periods. This value was consistent
with Omar et al’s (4%) (3) findings but the study of
Shahian et al (2), Ghaemi et al (6), Pashapour et al
(13), and Bilgen et al (14) showed higher prevalence
of urinary tract abnormalities and this difference may
be due to smaller sample size. In the study conducted
by Nickavar et al (15),
37.5% of newborns had abnormalities in renal
ultrasound. They also assessed cystography which
was not used in our study. Xinias et al (7) reported that
VUR was found in 16.66% of icteric neonates with UTI
and renal scintigraphy showed renal cortex changes
in 46.7% of them. Thus, hyperbilirubinemia is related
to pathological findings in the renal cortex. Other
studies (19-24) indicated relatively similar results.
As there is a decreasing cortical function in kidneys
during neonatal periods, renal scintigraphy was not
considered for our newborns with UTI.
For all icteric neonates without any risk factors
at the age of 5-6 days or more, according to the
obtained results, it may be concluded that urinary
tract infection is nearly seen in one out of fourteen
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admitted neonates with jaundice and is generally due
to Klebsiella and E. coli.
Hence, regarding the importance of this issue, the
prevalence rate of UTI in all neonates with jaundice
should be calculated considering icterus duration. The
limitations of the current study were the lack of ability
to assess the role of circumcision in decreasing the
prevalence of UTI and also lack of follow up of our
newborns by ultrasound and VCUG for evaluation of
prevalence of structural disorders in the urinary tract
system.

days or more who have no risk factors to exclude
the possibility of coincidental UTI. However, it is
recommended to perform cohort studies in multicenter
hospitals with larger sample size to achieve more
reliable results.

Conclusion
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