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Abstract  

Aim: Urinary tract infection (UTI) is a common infection in neonates and can presents with unexplained neonatal jaundice and hyperbilirubinemia. 
We aimed to assess the significance of such symptoms in neonates with UTI.

Materials and Methods: A retrospective study newborn including 102 neonates whose clinical and biological data were collected from medical 
records. UTI was defined as positive urine culture (any growth in suprapubic aspiration, >10,000 by urethral catheterization or >10,000 in bag 
collection of a single organism) associated with pyuria and bacteriuria. Data were analyzed with Stata 12.0. 

Results: We included 102 neonates with a mean age of 9.5± 6.8 days (extremes 0 - 29 days) and sex ratio of 1.83. Prevalence of UTI was 36.3 % 
(respectively 38.9 % of boys and 34.5 % of girls). Jaundice and hyperbilirubinemia were detected respectively in 95.2% and 53.3% of newborns with 
and without UTI, p <0.01). The two most common pathogens were Escherichia coli (40.0%) and Klebsiella pneumonia (18%). After multivariate 
logistic regression, hyperbilirubinemia (OR=13.61; 95% CI=2.73–67.81) and increased serum creatinine (OR=1.31; 95% CI=1.04–2.76) were the 
risk factors significantly associated with UTI. 

Conclusion: These results demonstrated a strong association between jaundice and UTI independently of age, gender, and birth weight. 
Screening for UTI should be a part of the routine diagnostic workup of neonates with unexplained jaundice.

Introduction
Urinary tract infection (UTI) is a widespread infection in 

neonates and can presents with unexplained neonatal jaundice and 
hyperbilirubinemia [1]. About 60% to 80% of preterm newborns 
present a transient hyperbilirubinemia during the first week 
of life but few have a pathological underlying condition [2,3]. 
Nevertheless, in some cases, jaundice may reveal severe neonatal 
disease like urinary tract infection (UTI). The higher susceptibility 
of newborns to UTI is linked to risk factors such as secretory IgA 
level and lower uroepithelial bactericidal activity reduced renal  

 
acidification and violent colonization around the urethral during 
the neonatal period [4].

However, diagnosis of UTI can sometimes be challenging 
in newborns particularly if laboratory tests are not routinely 
performed [1,4]. Furthermore, due to multiple possible causes 
of jaundice in the neonatal period, it is important to have a good 
clinical orientation to guide diagnosis explorations. This study 
aimed to assess jaundice among newborns and its importance in 
the diagnosis of UTI.
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Materials and Methods

Patients

This study was carried in neonatal intensive care unit (NICU) at 
University hospital between 2018 and 2020. All newborns receive 
during the study period and diagnosed with UTI were included. Data 
were collected from medical records. Demographic features such as 
gestational age, birth weight, gender, and age of presentation were 
included. Clinical findings of UTI were reached from registration 
files and laboratory tests were performed as hemogram, C-reactive 
protein, total and direct bilirubin, serum creatinine, urinalysis, 
and urine culture. Deliveries with intrapartum and postpartum 
complications, ABO and/or Rh hemolytic disease, cyanotic babies, 
extended jaundice, neonatal sepsis, direct hyperbilirubinemia, skin 
disease, and babies who with a history of previous phototherapy or 
exchange transfusion were excluded from the study.

Hyperbilirubinemia was defined as, nomogram of phototherapy 
limits and gestational week, postnatal age, total bilirubin level (mg/
dL) and additional risk factors were considered according to the 
American Pediatric Academia and Turkish Neonatology Committee, 
Newborn Jaundice Guide. UTI was defined as positive urine 
culture (any growth in suprapubic aspiration, >10,000 by urethral 
catheterization or >10,000 in bag collection of a single organism) 
related with pyuria and bacteriuria. Pyuria consulted to >5 white 
blood cells (WBC)/hpf of centrifuged urine and bacteriuria to at 
least 1 bacteria/hpf in an unspun urine sample.

Ampicillin and aminoglycosides were administered to the 
patients as the empiric treatment, assigned according to the 
antibiotic sensitivity tests. This study was performed in the 
newborn units of Tekirdağ Namık Kemal University, between July-

2018 and May-2020. The study was approved by the local ethics 
committee (No.: 2020.94.04.18)

Statistical analysis

Data were analyzed by STATA version 12.0 using independent 
t test for comparing quantitative variables and chi-square test for 
comparing qualitative variables. Factors associated with UTI were 
identified using a logistic regression analysis. All statistical tests 
were considered significant if p value ≤0.05.

Results
We included 102 neonates with a mean age of 9.5± 6.8 days 

(extremes 0 - 29 days) and sex ratio of 1.83. UTI was diagnosed 
in 36.3 % of them (respectively 38.9 % of boys and 34.5 % of 
girls). Jaundice and hyperbilirubinemia were detected in 67.5% 
of them (respectively 95.2% and 53.3% in newborns with and 
without UTI, p <0.01). Dosage of inflammation markers showed 
increased leukocytosis and CRP respectively in 37.5 % and 33.6 % 
of newborns (Table 1).

Urine culture isolated Escherichia coli (40%), Klebsiella 
pneumoniae (18%), Enterobacter cloacae (12%) as the most 
common organisms (Figure 1). One patient had Candida albicans 
associated with Klebsiella pneumoniae as cause of UTI. Although 
one patient had a positive hemoculture with Staphylococcus 
epidermidis, concomitant bacteremia with the same organism was 
not found in any of the cases. Newborns with UTI tended to be more 
frequently delivered by C-section, were more aged and had a higher 
urine specific gravity and serum creatinine. However, birth weight, 
gestational age, inflammation biomarkers and duration of stay at 
hospital were not different between the two groups (Table 2).

Figure 1: Germs of UTI isolated by urine culture.
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Table 1: Baseline characteristics of newborns included into the study.

Variables Number (percent) Mean ± SD (extremes)

Age at admission (days) 9.5 ± 6.8 (1-29)

Gender

Male 66 (64.7%)

Female 36 (35.3%)

Gestational age (weeks) 38.31 ± 1.47 (35-41)

Birth weight (g) 3218.0 ± 482.7 (1750-4270)

Delivery method

Natural 36 (35.3%)

C/Section 66 (64.7%)

Urine SG

Normal 91 (89.2%)

Elevated 11 (10.8%)

Newborn’s blood group

AA (+) 37 (38.5%)

AA (-) 06 (06.2%)

AB (+) 07 (07.3%)

AB (-) 01 (01.1%)

BB (+) 18 (18.7%)

BB (-) 01 (01.1%)

OO (+) 23 (24.0%)

OO (-) 03 (03.1%)

Hospitalization duration (days) 5.5 ± 5.47 (0 - 30)

Leucocytes (mm-3) 11183.0 ± 4434.1(12.2 - 30000)

Platelets (mm-3) 349137.3 ± 134868.8(134000-1013000)

C-reactive protein (mg/l) 08.2 ± 21.5(0.01 - 180)

Total bilirubin (mg/dl) 12.9 ± 6.0(0.61 - 25.3)

Direct bilirubin (mg/dl) 0.56 ± 0.2(0.06 - 1.10)

Indirect bilirubin (mg/dl) 12.3 ± 5.9(0.52 - 22.14)

Serum Creatinine (mg/dl) 0.56 ± 0.2(0.17 - 1.04)

Table 2: Clinical and biological parameters in patients with and without urinary tract infection.

Variables

With UTI Without UTI
P 

valueMean ± SD Mean ± SD

Number (percent) Number (percent)

Age at admission (days) 10.7 ± 7.5 7.5 ± 6.8 0.02

Gender   0.86

Male 23 (62.2%) 43 (66.1%)  

Female 14 (37.8%) 22 (33.9%)  

Delivery method   0.03

Natural 18 (27.7%) 18 (48.6%)  

C/Section 47 (72.3%) 19 (51.4%)  
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Urine SG   0.01

Normal 01 (12.5%) 37 (90.2%)  

Elevated 07 (87.5%) 04 (09.8%)  

Newborn’s blood group   0.04

AA (+) 13 (35.1%) 24 (38.7%)  

AA (-) 01 (02.7%) 05 (08.5%)  

AB (+) 01 (02.7%) 06 (10.2%)  

AB (-) 00 (00.0%) 01 (02.7%)  

BB (+) 13 (35.1%) 05 (08.5%)  

BB (-) 00 (00.0%) 01 (01.7%)  

OO (+) 09 (24.3%) 14 (23.7%)  

OO (-) 00 (00.0%) 03 (05.1%)  

Gestational age (weeks) 38.2 ± 1.4 38.5 ± 1.5 0.24

Birth weight (g) 3157.6 ±508.2 3324.0 ±419.8 0.09

Hospital duration (days) 6.45 ± 04.67 05.0 ± 5.85 0.19

Leucocytes (mm-3) 11443.9 ±4548.6 10724.6 ± 4247.3 0.43

Platelets (mm-3) 333216±105575 358200 ±149015 0.37

C-reactive protein (mg/l) 11.43 ± 32.40 06.33 ± 11.32 0.25

Total bilirubin (mg/dl) 17.54 ± 3.68 10.23 ± 05.50 <0.01

Direct bilirubin (mg/dl) 0.70 ± 0.19 0.48 ± 0.16 <0.01

Indirect bilirubin (mg/dl) 16.82 ± 0.59 09.78 ± 0.66 <0.01

Serum creatinine (mg/dl) 0.49 ± 0.18 0.66 ± 0.16 <0.01

Table 3: Multivariate analysis of factors associated with urinary tract infection.

Variables OR [95% CI] p-value

Age (years) 1.02 0.92 – 1.15 0.63

Hyperbilirubinemia (≥1.0 mg/dl) 13.61 2.73 – 67.81 <0.01

Serum creatinine (mg/dl) 1.31 1.04 – 2.76 <0.01

Coombs test 0.65 0.14 – 6.43 0.52

Delivery method (C-section) 1.12 0.30- 4.62 0.75

Low birth weight (<2500g) 1.05 0.76 – 2.41 0.27

Gestational age (weeks) 0.71 0.13 – 4.00 0.7

After multivariate logistic regression, only hyperbilirubinemia 
(OR=13.61; 95% CI=2.73–67.81) and increased serum creatinine 
(OR=1.31; 95% CI=1.04–2.76) were significantly associated with 
UTI (Table 3). Age, low birth weight, prematurity and presence of a 
positive Coombs test did not show significant association with UTI. 
No underlying urological abnormality was found in newborns and 
no septic shock was noticed. Prognosis was favorable in all patients 
who were discharged after treatment with antibiotics adapted to 
bacterial sensitivity tests. Any case of recurrence of UTI was not 
observed after hospital discharge.

Discussion
Jaundice is one of the most common symptoms of UTIs in 

neonates and may be its sole sign in some cases [4,5]. Many 

pathophysiological mechanisms could explain UTI related jaundice 
including hemolysis, direct invasion of the liver parenchyma 
by blood-borne or lymph borne microorganisms, indirect 
hepatocellular injury by circulating endotoxins, non-specific 
liver injury related to hyperpyrexia, malnutrition, and toxemia. 
Furthermore, jaundice can lead to UTI by altering bactericidal 
activity in the sera of jaundiced newborns making them more prone 
to infections [5].

UTIs are common infections during the neonatal period and 
some demographical characteristics have been reported as risk 
factors. The present study did not find any gender difference 
between newborns with and without UTI conversely to previous 
studies that reported more UTI in boys compared to girls [6]. In 
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fact, boys present a higher incidence of UTI during the first year 
but after this age, the frequency in girls is 10 times more than in 
boys [7,8].

This male predominance in neonatal UTI may be explained 
by many factors such as increased incidence of structural 
abnormalities, phimosis, periurethral colonization and increased 
susceptibility to bacterial infections [9-11]. Presence of urological 
abnormalities and absence of circumcision have been reported as 
risk factors of UTI in infants, but this was not confirmed by our 
results [12]. In one study by Singh-Grewal et al. circumcision was 
associated with a significantly lower risk of UTI among young boys 
[13].

Also, previous studies showed that UTI is more common in 
premature newborns compared to term neonates [14]. Even if birth 
weight and gestational age tended to be lower among newborns 
with UTI, multivariate analysis did not show a significant association 
between these factors and UTI in our study. In this study where all 
newborns were in their first month of life, age was not a discriminant 
risk factor associated with UTI. E. coli was responsible of 40% of 
UTI in our study. Similarly, data from retrospective studies suggest 
that E. coli infection was more associated with hyperbilirubinemia 
in newborns [15]. Our results showed that routine urine culture 
may be justified in jaundiced neonates with leukocytosis, increased 
serum creatinine and prolonged hyperbilirubinemia.

There are some limitations in our study. First, its retrospective 
design could be a source of selection bias despite we tried to collect 
data from all the jaundiced neonates with UTI during the study 
period. Also, the small sample size does not allow generalization 
of the results. Finally, suprapubic aspiration that is the best method 
to collect urine sample was not used in most patients, but we 
associated urinalysis with urine culture to enhance the reliability 
of results.

In conclusion, this study showed that jaundice due to 
hyperbilirubinemia is highly prevalent among neonates with UTI. 
This association between jaundice and UTI was independent of age, 
gender, and birth weight. Other common biological abnormalities 
in newborns with UTI were renal failure and inflammation. E. coli is 
the most frequent germ isolated by urine culture. Screening for UTI 
should be a part of the routine diagnostic workup of neonates with 
unexplained jaundice.
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