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ABSTRACT

Background Urine culture, as part of a full septic work-up for
late-onset neonatal sepsis, was not routinely done in the Neona-
tal Ward at Cipto Mangunkusumo Hospital, and as of today, the
prevalence of urinary tract infection (UTI) among neonates with
late-onset sepsis remains unknown.

Objectives To determine the prevalence and microbiological pat-
terns of UTI among late-onset neonatal sepsis in Cipto
Mangunkusumo Hospital.

Methods We conducted a cross-sectional study on all neonates
diagnosed as suspected late-onset sepsis who underwent sep-
sis evaluation between 20 October 2003 — 30 April 2004. Urine
specimens were collected by bladder catheterization for culture
and urinalysis.

Results UTI was found in 14.9% (7/47) neonates who under-
went urine culture (male: female ratio was 5:2). Six subjects
who had UTI were preterm neonates, Klebsiella pneumoniae
was found in both blood and urine cultures of 1 subject, while the
others showed different microorganisms. Forty-five out of 47
subjects, who were suspected of late-onset sepsis, had posi-
tive blood cultures. All subjects with UTI had positive bacteriuria
from Gram-stained specimen.

Conclusions The prevalence of UTI among neonates with late-
onset sepsis in Cipto Mangunkusumo Hospital was 14.9%. The
microorganisms most frequently found in urine cultures were
Pseudomonas sp., Staphylococcus epidermidis, and Klebsiella
pneumoniae. Urine culture, urinalysis, and urinary Gram-stain
should be performed as part of sepsis evaluation for \ate-onset
neonatal sepsis, especially in male and preterm neonates [Pediatr
Indones 2005;45:217-222].
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e urinary tract is a common site of infection
in infants and young children.! Urinary tract
infection (UTI) in neonates often occur in

association with neonatal sepsis. It is often difficult to
identify whether UTI was the cause or the effect of
bacteremia.!> The prevalence of UTI among late-onset
sepsis neonates in developed countries varies from 7.4
to 25.3%, with higher rates in preterm infants. 48

UTT at very young age has the potential for
lifelong morbidity. Progressive renal damage in early
childhood may lead to hypertension and chronic
renal failure later in life.2? The clinical manifesta-
tions of UTI in the neonatal period may vary and
are nonspecific, as well as the sepsis itself.1-310 Uri-
nalysis and urine culture as well as lumbar punc-
ture for late-onset neonatal sepsis are part of a full
septic-work up,'© but are not routinely done in our
neonatal ward. It is important to recognize whether
there is pyelonephritis in a neonate who shows clini-
cal signs of sepsis in order to provide appropriate
treatment. However, proper procedures in obtain-
ing urine samples for culture are invasive and have
potential risks for trauma and infection.2? The ob-
jective of our study was to define the prevalence
and microbiological pattern of UTI among neonates
with late-onset sepsis in the neonatal ward of Cipto
Mangunkusumo Hospital.
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Methods

A cross-sectional study was conducted from October
20, 2003 to April 30, 2004 in the neonatal ward of Cipto
Mangunkusumo Hospital. All infants aged 0-28 days
who were diagnosed as late-onset sepsis were evaluated
for UTI during septic work-up. Diagnosis of late-onset
sepsis was based on the presentation of any clinical
sign of sepsis at >72 hours of age. These clinical signs
include fever, hypothermia, vomiting, dispneu/
tachypneu, cyanosis, tachycardia, hypoglycemia,
jaundice, hepatomegaly, seizures, thrombocytopenia,
bleeding and disseminated intravascular coagulation
(DIC). Informed consents from parents or caregivers
were obtained before septic work-up which included
complete blood cells count, CRP (C-reactive protein),
immature and total white blood cells ratio and blood
cultures, urine and cerebrospinal fluid. Urine specimens
were obtained by bladder catheterization. Bacterial
growth of >10° colony-forming units/ml was defined
as UTI. Urinalysis consisted of leucocyte-esterase test,
nitrite test, white blood cells count, and bacteria on
Gram-stained specimen. The leucocyte-esterase and
nitrite tests were performed using dipstick test.
Leucocyte-esterase was considered positive if the
dipstick showed trace, small, moderate or large. Nitrite
test was considered positive if the result was + or ++.
Pyuria was defined as white blood cells more than 5
per high-power field. Bacteriuria was considered
positive if any organisms were present on Gram-stained
specimen.

Subjects who were born in different clinics/
hospitals and those who had contraindications for
bladder cathetherization were excluded. These
contraindications were severe thrombocytopenia
(<50000 mL) or clinically/proved DIC. This study
was approved by The Committee for Medical Re-
search Ethics, Medical School, University of Indo-
nesia.

Results

During a six-month period, there were 138 neonates
who were diagnosed as late-onset sepsis but only 47
were included in this study. Of the remaining
subjects with late-onset sepsis, 46 were excluded
due to severe thrombocytopenia and 15 due to DIC.
Informed consents could not be obtained from 25
subjects. In 5 subjects, urine specimens were
inadequate for culture.

Twenty-three out of 47 subjects were preterm
(mean gestasional age 32.4 = 1.1 weeks) and 24
subjects were term neonates (mean gestasional age
38.7 = 0.2 weeks). UTI was diagnosed in 7/47
(14.9%) neonates. Male:female ratio among neo-
nates with UTI was 5:2, and six out of seven neo-
nates with UTI were preterm. Six subjects with
UTI aged between 3-7 days, while one subject
aged 15-21 days. UTI was found in 3 subjects with
birth weight <1500 grams and also in 3 subjects
with birth weight 1500-2499 grams, while in neo-

TABLE 1. CHARACTERISTICS OF SUBJECTS

Characteristics

Urine culture results

Positive Negative Total

Age (days)

3-7 6 31 37

8-14 0 8 8

15-21 1 0 1

22 -28 0 1 1
Gestational age (weeks)

<37 6 17 23

37-42 1 23 24
Sex

Male 5 25 30

Female 2 15 17
Birth weight (gram)

< 1500 3 6 9

1500 — 2499 3 14 17

2500 — 3999 1 20 21
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TABLE 2. MICROORGANISMS FOUND IN BLOOD AND URINE CULTURE IN NEONATES WITH

UTl

No Blood culture Urine culture(>10° CFU/mL)
1. Klebsiella pneumoniae Klebsiella pneumoniae

2. Klebsiella pneumoniae Pseudomonas sp.

3. Klebsiella pneumoniae Pseudomonas sp.

4. Acinetobacter calcoaceticus Pseudomonas sp.

5. Acinetobacter calcoaceticus Staphylococus epidermidis
6. Acinetobacter calcoaceticus Staphylococus epidermidis
7. Enterobacter aerogenes Staphylococus epidermidis

TABLE 3. RESULTS OF ANTIBIOTICS RESISTANCES OF MICROORGANISMS CAUSING UTI

Microorganisms

Antibiotics Klebsiella Stzg ?g’elzgl?s;;us Pseudomonas sp
pneumoniae

1 2 3 1 2 3
Oxacillin R S R R R R R
Ampicillin R R R R R R R
Chloramphenicol R S S R R R R
Gentamycin R S S R R R R
Nalidixic acid S S R R R R R
Nitrofurantoin R S S S R R R
Amikacin R S R S R R R
Ampicillin-Sulbactam R S S S R R R
Pipemidic acid S R R R R R R
Cefotaxime R S S S R R R
Amoxicilin-clavulanic acid R S R S R R R
Ceftriaxone R S S S R R R
Ceftazidime R R R R R R R
Vancomycin R S S S R R R
Cefepime R S S S R R R
Fosfomycin S S R R R R R
Teicoplanin R S S R R R R
Meropenem S S S S R R R
Imipenem S S S S R R R
Amoxicillin R S S R R R R

nates with birth weight 2500-3999 grams was only
1 subject. The characteristics of subjects is shown
in Table 1.

Blood cultures were positive in 45 out of 47
neonates who showed clinical signs of sepsis. The
most common microorganism isolated from blood
cultures was Acinetobacter calcoaceticus (20).
Other pathogens were Klebsiella pneumoniae (8),
Serratia marcescens (7), Enterobacter aerogenes (6),
Staphylococcus epidermidis (2), Pseudomonas sp. (1)
and Serratia rubidae (1). Microorganisms isolated
from urine culture of seven neonates with
UTI were Pseudomonas sp. (3), Staphylococcus
epidermidis (3) and Klebsiella pneumoniae (1). One
subject with Klebsiella pneumoniae UTI had the
same organism found in the blood culture, while

the other six subjects had different organisms
(Table 2).

Results of antibiotic resistance tests of the mi-
croorganisms causing UTI are shown on Table 3.
Klebsiella pneumoniae was sensitive to nalidixic acid,
pipemidic acid, fosfomycin, meropenem and
imipenem, while the three Staphylococus epidermidis
showed various sensitivities. None of the three
Pseudomonas sp. were sensitive to any of the antibi-
otics tested (Table 3).

Urinalysis results showed pyuria in 5 out of 7
neonates with UTI, whereas leucocyte-esterase test
was positive in only 3 out of 7 neonates, and nitrite
test was positive in 2 out of 7 neonates with UTL
All neonates with UTI had positive bacteriuria in
Gram-stained specimen.

Paediatrica Indonesiana, Vol. 45, No. 9-10 ® September - October 2005 * 219



Paediatrica Indonesiana

Discussion

Tamim et al reported that the prevalence of UTI
was 25.3% in 189 subjects with late-onset neonatal
sepsis (mean gestasional age of 27.5 = 2.5 weeks).’
Bauer et al reported 12.2% subjects with UTI among
279 late-onset sepsis neonates (gestational age of
26 + 1.7 week).® Visser and Hall found 7.4%
subjects with UTI from 189 neonates (gestational
age 33.2 = 1.1 weeks) who underwent sepsis
evaluation for suspected late-onset sepsis.* Purniti
reported UTT in 10 out of 35 preterm and 9 out of 52
term neonates with neonatal sepsis.® In the present
study, UTI was found in 6 out of 23 preterm and 1
out of 24 term neonates. The result was consistent
with that of other studies.

Visser and Hall reported that the mean age at
urine culture in neonates with UTI was 22.6 + 3.6
days.* In the present study, most of subjects with
UTI (6/7) aged between 3-7 days. In our study,
UTI occurred in an earlier age which is most likely
due to early use of antibiotics in our neonatal ward.
Most subjects in our neonatal ward had received
antibiotics at <72 hours of age.

UTI was more prevalent in neonates with lower
birth weight.!8 Bauer reported that the prevalance
of UTI among late-onset sepsis neonates with birth
weight =1000 grams was 12.2%, while in neonates
with birth weight 1001-1500 grams was 5.2%.8 In
our study, UTI was found in 3 out of 9 subjects with
birth weight <1500 grams and in 3 out of 17 sub-
jects with birth weight 1500-2499 grams, while in
neonates with birth weight 2500-3999 grams was only
1 out of 21 subjects.

During the neonatal period, UTI is more preva-
lent in male than in female infants.l:2 This may re-
flect an increased risk of UTI in young uncircum-
cised males, increased prevalence of urinary and
renal anomalies in males, transient urodynamic dys-
function and vesicoureteral refluks that predomi-
nantly affects male infants.! In the present study
male-female ratio was 5 : 2. To et al reported a 3.7
fold higher risk of UTI in urcircumcised male in-
fants.!! Schoen et al reported that the incidence of
UTI among uncircumcised male infants was 2.15%,
while in circumcised infants it was only 0.22%.!?
The increased rate of UTI in the uncircumcised
male is likely to be associated with periurethral bac-

terial flora.l3 During the first six months of life, un-
circumcised males have significantly higher total
urethral bacterial colony counts of uropathogenic
organisms such as E. coli, Klebsiella, Enterobacter, Pro-
teus and Pseudomonas. As age increases, the fore skin
is more easily retracted and penile hygiene improves.
By the age of 12 months, both the excessive peri-
urethral flora and the incidence of UTI in uncir-
cumcised males will almost disappear.!4

The microbial pattern of neonatal UTI has
changed from that observed in the 1970s compared
to that of the 1990s.! In 1969, Abbott!® reported that
E. coli was the most common pathogen causing UTI
in neonates in Christchurch, New Zealand.
Littlewood et al'® also reported E. coli as the most
frequent pathogen causing neonatal UTI in Leeds
Maternity Hospital. In 1989-1992, Lohr et al'? and
Davies et al'® reported that in Charlottesville and
Toronto, the most common pathogens of neonatal
UTI were coagulase-negative Staphylococcus, Can-
dida sp. and Klebsiella sp. In 2003, Tamim et al re-
ported that Candida sp. was the most common mi-
croorganism causing UTI among preterm infants
with late-onset sepsis, followed by coagulase-nega-
tive Staphylococcus, Pseudomonas sp. and Klebsiella
sp.” In our study, the microorganisms found in urine
cultures were similar to other studies in the last
fifteen years. Purniti, in 2002, found E. coli as the
most common pathogen of neonatal UTI in Sanglah
Hospital, Bali. In this study, all subjects who re-
ceived antibiotics before urine culture were ex-
cluded,® while in our study, all but one subject had
received antibiotics. The subjects with prior antibi-
otics had sterile urine culture. The use of broad spec-
trum antibiotics may change natural flora in the
neonate, increasing the risk of infections by oppor-
tunistic microorganisms.!?

Neonatal UTI occurs through hematogenic
spread or by ascending microorganisms through the
urethral meatus.! In our study, one subject had the
same microorganism found in blood and urine cul-
tures (Klebsiella pneumoniae), while other six sub-
jects with UTT had different microorganisms in both
cultures. Bauer found only six urosepsis from 66 neo-
natal UTI, suggesting that ascending infection was
the more common mechanism in neonatal UTL8

Late-onset sepsis in the neonatal ward of Cipto
Mangunkusumo Hospital were mostly caused by
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Gram-negative pathogens. Rinawati et al (2002)
found the most common bacteria which caused late-
onset neonatal sepsis in the neonatal ward Cipto
Mangunkusumo Hospital were Enterobacter sp. and
Klebsiella sp.(unpublished data). Our study showed
Acinetobacter calcoaceticus as the major pathogen of
sepsis, followed by Klebsiella pneumoniae, Serratia
marcescens, Enterobacter aerogenes, Staphylococcus
epidermidis, Pseudomonas sp., and Serratia rubidae. All
were Gram-negative microorganisms, except Staphy-
lococcus epidermidis. Gram-negative pathogens, as
well as fungi, are associated with a lower platelet
count and a more prolonged thrombocytopenia com-
pared to Gram-positive pathogens.?® It could be a
possible explanation for our findings that one-third
(33.3%) from the total 138 late-onset neonatal sep-
sis had severe thrombocytopenia.

Acinetobacter calcoaceticus, is a nosocomial agent
with low virulency, but may cause severe infection
in immunocompromised host, as well as neonates.
McDonald (1998) reported an outbreak of Acineto-
bacter sepsis in a nursery in Bahama due to con-
tamination from air conditioners.?!

The choice of initial antibiotics for neonates
with presenting signs of sepsis depends on the mi-
crobial and drug-resistance pattern in each cen-
ter.110 Ariffin reported the pattern of antibiotic re-
sistance among Gram-negative bacteria in the pe-
diatric units of two hospitals in Malaysia, 2004. In
this study, the commonest isolates from 200 consecu-
tive cultures of blood, urine, sputum and swabs from
probable site of infection were Klebsiella sp (36.5%)
and Pseudomonas sp. (20%). The isolates showed
lower susceptibility rates to the third generation
cephalosporins (47-62%) compared to cefepime
(91%), imipenem (90%) and ciprofloxacin (99%).22
In the present study, Klebsiella pneumoniae was sen-
sitive to nalidixic acid, pipemidic acid, fosfomycin,
meroponem and imipenem, while Pseudomonas sp.
was resistant to all antibiotics in the resistancy test.
All Staphylococcus epidermidis showed sensitivity to
A-lactamase-resistant antibiotics such as ampicillin-
sulbactam, vancomycin, imipenem, meropenem,
cefotaxime, ceftriaxone and cefepime (Table 3).
There are several studies reported on causative
agents of neonatal UTL, 081516 however reports about
the antibiotic resistance of the microorganisms were
very limited.

The gold standard in diagnosing UTTI is urine
culture from appropriate specimens obtained by su-
pra pubic aspiration or bladder catheterization. The
urinalysis can not substitute urine culture to docu-
ment the presence of UTI, but it can be valuable
for prompt initiation of antibiotics since it provides
information more rapidly than does urine culture.??
The sensitivity of standard urinalysis is 82% (95%
CI, 79-84%) and does not vary with age in febrile
children younger than 2 years.?* Lockhart et al re-
ported higher sensitivity (94 versus 67%, p < 0.05),
specificity (92 versus 79%, p < 0.05), positive pre-
dictive value (53 versus 23%, p < 0.05) and nega-
tive predictive value (99 versus 95%, p > 0.05) of
urinary Gram-stained compared with urinalysis in-
cluding leucocyte esterase test, nitrite test, pyuria
and bacteriuria.?> In our study, bacteriuria in uri-
nary Gram-stained specimen was found in all sub-
jects with UTI This finding supported other stud-
ies that reported the usefulness of urinary Gram-
stain in diagnosing UTI.23-27

We had several limitations in our study. The
subjects represented only about one-third of the
sample. Due to contraindications for bladder cath-
eterization (severe thrombocytopenia and DIC),
permission (informed consent) was not granted from
parents/caregivers and therefore the urine specimens
were inadequate. The high rate of subjects with
severe thrombocytopenia and DIC might reflect se-
verity of illness and the fact that most of sepsis cases
in our neonatal ward were caused by Gram-nega-
tive microorganisms, which correlated with lower
and prolonged thrombocytopenia. Subjects who re-
ceived antibiotics, prior to urine culture examina-
tion, were not excluded in the study since urine
culture was obtained during repeated septic work-
up due to unimproved clinical condition. However,
all but two subjects had positive blood cultures which
suggested that bacteremia occurred although the
subjects had received antibiotics.

The prevalance of UTI among neonates with
late-onset sepsis in our study was 14.9%. Microor-
ganisms isolated in urine culture were Pseudomonas
sp., Staphylococcus epidermidis, and Klebsiella
pneumoniae. Our findings suggested that urine cul-
ture, urinalysis, and urinary Gram-stain should be
performed as part of the septic work-up for late-on-
set neonatal sepsis, especially in males and in
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preterm neonates, for early detection and prompt
treatment of neonatal UTL
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