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ABSTRACT: OBJECTIVE: Urinary Tract Infection (UTI) is an important clinical problem in the
neonatal period. Early diagnosis and treatment of UTI is important. This study was undertaken to
estimate the proportion of UTI in neonatal sepsis. METHODS: This prospective study included 207
neonates admitted with suspected sepsis. A detailed history and clinical examination was performed.
Neonates presenting within 72 hours of life were grouped as early onset sepsis and after 72 hours of
life were grouped as late onset sepsis. All the neonates were investigated for sepsis. Urine sample was
collected by suprapubic aspiration and subjected to analysis and culture. Pyuria was defined by the
presence of at least 5 leukocytes per high power field in a centrifuged sample and a positive urine
culture- Bacterial growth of >1000 colony-forming units/ml was defined as UTI. RESULTS: Among
the early onset sepsis group, 10.8% neonates had pyuria, of which 21.4% were culture positive.
Among the late onset sepsis group, 44.2% neonates had pyuria, of which 35.3% were culture positive.
Pyuria was more common in males (27.5%) than females (17.2%). Overall, culture positive UTI in
EOS group was 2.3% and LOS group was 15.6% (p=0.001). Overall, the proportion of culture positive
UTI in the entire study group was 7.2%. The most common causative organisms were E.Coli -53%
followed by klebsiella- 27%. CONCLUSION: It is very important to investigate for the UTI in
newborns with sepsis especially late onset sepsis, as it can be easily missed. As congenital
malformations of the urinary tract are also associated with UT], it is essential to investigate for the
same. Undiagnosed and/or inadequately treated UTI can lead to renal scarring, hypertension and end
stage renal disease. This study highlights the need for routine urine analysis and culture, especially in
newborns with late onset sepsis so they can be treated appropriately.
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INTRODUCTION: UTI is defined as significant bacteruria irrespective of the site of infection in the
urinary tract 1. The exact rate of urinary tract infections (UTIs) in newborns is not known, but studies
have found that from about 1 in 1000 to 1 in 100 in full-term infants, and up to 1 in 10 premature
infants, will have a UTI during the first month of life 2.

Most newborns and young infants present with symptoms of UTI and not asymptomatic
bacteruria. The diagnosis of UTI can be overlooked because the symptoms are often non-specific and
the sterile samples may be difficult to obtain. The symptoms of UTI in newborn are nonspecific and
manifest as systemic symptoms such as fever/irregular temperature, vomiting, refusal of feeds,
jaundice, lethargy, poor weight gain, abdominal distension3. The higher incidence of UTI among male
infants persists for the first 3-4 months of life, but thereafter the incidence and prevalence of UTI are
considerably higher in females compared with males*. Morbidity associated with pyelonephritis is
characterized by systemic symptoms, such as fever, abdominal pain, vomiting, and dehydration.
Bacteremia and clinical sepsis may occur. Children with pyelonephritis also may have cystitis. Long-
term complications of pyelonephritis are hypertension and impaired end-stage renal disease. The
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voiding symptoms of cystitis are usually transient, clearing within 24-48 h of effective treatment.
Long-term complications of UTI are caused by renal damage secondary to pyelonephritiss.

UTI are almost always ascending in origin and caused by bacteria in the periurethral flora and
the distal urethra. These bacteria inhabit the distal gastrointestinal tract and colonize the perineal
area. Escherichia coli usually cause a child's first infection (were responsible for more than 90% of
cases of acute pyelonephritis in infants and children), but other gram-negative bacilli like klebsiella
and enterococci may also cause infection. More rarely, the urinary tract may be colonized during
systemic bacteremia (sepsis), this usually happens in infancy 6. Negative microscopic findings for
bacteria do not rule out a UTI, nor do negative results of dipstick testing for nitrite and leukocyte
esterase’. The study was conducted with an objective to estimate the proportion of UTI in neonatal
sepsis.

PATIENTS AND METHODS: This prospective study included 207 neonates admitted with suspected
sepsis. A detailed history and clinical examination was performed and the findings were recorded on
predesigned questionnaire. Neonates presenting within 72 hours of life were grouped as early onset
sepsis and after 72 hours of life were grouped as late onset sepsis8. All the neonates were investigated
for sepsis with septic screen. Urine sample was collected by suprapubic aspiration (SPA) and
subjected to analysis and culture. Urine culture was considered positive when bacterial growth of
>1000 colony-forming units/ml or 210, 000 CFU of 2 organisms were obtained was defined as
Urinary tract infection 9. Descriptive statistics was used to describe the study parameters. Chi square
test was used to compare the categorical variables. A p value of <0.05 was considered significant.

RESULTS: A total of 207 neonates were included in the study, of which 54.6% were term and 45.4%
were preterm neonates. 69.5% were inborn neonates and 30.5% were referred from elsewhere. 58%
were males and 42% were females. 62.8% were early onset sepsis and 37.2% were late onset sepsis.
Among the early onset sepsis group, 14(10.8%) neonates had pyuria, of which 3 (21.4%) were
culture positive. Among the late onset sepsis group, 34(44.2%) neonates had pyuria, of which 12
(35.3%) were culture positive. Pyuria was more common in males (27.5%) than females (17.2%). but
the culture positive UTI was similar in males (30.3%) and females (33.3%). Overall, culture positive
UTI in EOS group was 2.3% and LOS group was 15.6% (p=0.0003). Overall, the proportion of culture
positive UTI in the entire study group was 15/207 (7.2%). The most common causative organism
grown on urine culture was E.coli -53% (8/15) followed by Klebsiella species- 27% (4/15),
enterococcus and gram negative bacilli accounted for the rest.

Number of Urine analysis | Culture positives | Culture positive
Group . . . . P value
cases (n=207) | showing pyuria among pyuria cases in the group
EOS 130 (62.8) 14 (10.8) 3(21.4) 2.3% p=0.001
LOS 77 (37.2) 34(44.2) 12(35.3) 15.6% '
Term 113 (54.6) 33 (29.2) 11(33.3) 9.7% ~0.15
Preterm | 94 (45.4) 15(15.6) 4 (26.7) 4.3% p=4
Male 120 (58) 33(27.5) 10 (30.3) 8.3% 05
Female 87 (42) 15 (17.2) 5 (33.3) 5.7% p=r
Inborn 144 (69.5) 29 (20.1) 9 (31) 6.3% ~0.43
Outborn 63 (30.5 19 (30.2 6 (31.6 9.5% p=4

Table [: Showing the UTI in different groups. Figures in parentheses indicate percentage
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DISCUSSION: UTI is an important clinical problem in the neonatal period. Therefore, early diagnosis
and proper treatment of UTI as early as possible is important!9. But the diagnosis of UTI can be
overlooked because the symptoms are often non-specific and the sterile samples may be difficult to
obtain 3. UTI may have long-term consequences as they may produce kidney damage, which may lead
later in life to hypertension, recurrent infections and renal failurell.

In our study, overall, 23.2% (48/207) neonates with sepsis were found to have pyuria, of
which 7.2% (15/207) were culture UTL In a similar study, Samayam P et al 12 found that the
magnitude of UTI is 6% in neonatal sepsis. Similar results were obtained by Garcia et al 13 found the
incidence of UTI of 160 participants enrolled was 7.5%. Jurczak et al 14 found that the UTI represents
14.9% in NICU.

In our study, it has been observed that UTI is more commonly associated with late onset
sepsis. The proportion of UTI in LOS group was 15.6% as compared to EOS which was only 2.3%
(p=0.0003). Amelia N et al 8 in their study concluded that UTI in late onset sepsis was higher at
14.9%. Varying prevalence of UTI in late onset sepsis has been reported in literature: Tamim et al-
25.3% 15, Bauer et al - 12.2% 16 and Visser and Hall- 7.4% 17. A few studies have also described low
rates of positive blood cultures in neonates with positive urine cultures 16 18-20, All these observation
emphasize that urine culture should be done as a routine investigation during evaluation and
management of late onset sepsis. This is because the symptoms of UTI in newborn are nonspecific
and the diagnosis can be easily missed.

In present study, the proportion of UTI in males (8.3%) was high than in females (5.7%). Klein
JO 21 et al, found that males are more affected than females with UTI in the neonatal period. During
the neonatal period, UTI is more prevalent in male than in female infants.

In the current study, of the 15 culture positive UTI, 11 (73.3%) were term neonates and 4
(26.7%) were preterm neonates. Similar results were reported by Movahedian et al 22 with term
neonates at 81.6% and preterm at 18.4%. In contrast, Tamim et al !> showed that the rate of UTI in
preterm newborns was higher than full-term newborns.

E.coli was the most common organism isolated from urine accounting to 53% (8/15) of the
UT], followed by klebsiella species accounting to 27% (4/15) of the cases. In 1969, Abbott 23 reported
that E. coli was the most common pathogen causing UTI in neonates in Christchurch, New Zealand.
Littlewood et al 24 also reported E. coli as the most frequent pathogen causing neonatal UTI in Leeds
Maternity Hospital. In 1989-1992, Lohr et al 25 and Davies et al 26 reported that in Charlottesville and
Toronto, the most common pathogens of neonatal UTI were coagulase-negative Staphylococcus,
Candida sp. and Klebsiella species. Zorc et al. 27 reported that the most common pathogen causing UTI
was E. coli accounting to 80%. Ultrasonography was normal in all the cases in our study. However,
congenital anomalies of the genitourinary tract in association with UTI have been reported in
literature by Doaa MA et al 28,in 9.6 % (3/31) and Ghaemi S et al 2° 17.39% of subjects (4/23).

CONCLUSION: Urinary tract infection is one of the most common problems in the neonates. It is
significantly more common in late onset sepsis than in early onset sepsis. As the symptoms are
nonspecific in the neonatal period, it is very important to investigate for the UTI so that appropriate
treatment can be initiated. Undiagnosed and/or inadequately treated UTI can lead to long term
complications like renal scarring, hypertension and end stage renal disease. This study highlights the
need for routine urine analysis and culture, especially in late onset sepsis.

Journal of Evolution of Medical and Dental Sciences/ Volume 3/ Issue 05/February 03, 2014 Page 1237



DOI: 10.14260/jemds/2014/1974

ORIGINAL ARTICLE

REFERENCES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mathur NB, Agarwal HS, Maria A. Acute renal failure in neonatal sepsis. Indian ] Pediatr 2006;
73:499-502.

Bagga A, Tripathi P, Jatana V, Hari P, Kapil A, Srivastava RN, et al. Bacteruria and urinary tract
infections in malnourished children. Pediatr Nephrol 2003; 18:366-70.

Chein-Wei Lin, Yee-Hsuan Chiou, Ying-Yao Chen, Yung-Feng Huang, Kai-Sheng Hsieh, Ping-
Kuang Sung. Urinary Tract Infection in Neonates. Clin Neonatol 1999; 6: 1-4.

Mattioli G, Buffa P, Torre M, Carlini C, Pini Prato A, Castagnetti M, et al. Urinary diversion in
infants with primary high-grade vesicoureteric reflux, urinary sepsis and renal function
impairment. Urol Int 2003; 71:275-9.

Ataei N, Madani A, Habibi R, Khorasani M. Evaluation of acute pyelonephritis with DMSA scans
in children presenting after the age of 5 years. Pediatr Nephrol 2005; 20:1439-44.

Hori ], Yamaguchi S, Osanai H, Kinebuchi T, Usami K, Takahashi N, et al. Clinical study of the
urinary tract infections due to Escherichia coli harboring extended-spectrum beta lactamase.
Hinyokika Kiyo 2007; 53:777-82.

Stanley H, 2007. Urinary Tract Infection, Children’s Mercy Hospital of Kansas City, Available
from: http://www.emedicine.com specialties, Pediatrics, infectious Diseases.

Amelia N, Amir I, Partini PT. Urinary tract infection among neonatal sepsis of late-onset in Cipto
Mangunkusumo Hospital. Pediatr Indones 2005; 45:217-222.

Foglia EE, Lorch SA. Clinical Predictors of Urinary Tract Infection in the Neonatal Intensive
Care Unit. ] Neonatal Perinatal Med. 2012 October 1; 5(4): 327-333.

Ulett KB, Benjamin WH Jr, Zhuo F, Xiao M, Kong F, Gilbert GL, et al. Diversity of group B
streptococcus serotypes causing urinary tract infection in adults. J Clin Microbiol 2009;
47:2055-60.

Chowdhary SK, Kolar M, Yeung CK. Urinary tract infection: the urological perspective. Indian ]
Pediatr 2004; 71:1117-20.

Samayam P, Ravi chander B, et al. study of urinary tract infection and bacteruria in neonatal
sepsis. Indian ] Pediatr 2012; 79(8):1033-6.

Garcia F], Nager AL. Jaundice as an early diagnostic sign of urinary tract infection in infancy.
Pediatrics 2002; 109:846-51.

Jurczak A, Kordek A, Grochans E, Giedrys-Kalemba S. Clinical forms of infections in neonates
hospitalized in clinic of obstetrics and perinatology within the space of one year. Adv Med Sci
2007; 52 Suppl 1:23-5.

Tamim MM, Alesseh H, Aziz H. Analysis of the efficacy of urine culture as part of sepsis
evaluation in the premature infant. Pediatr Infect Dis ] 2003; 22:805-8.

Bauer S, Eliakim A, Pomeranz A, Regev R, Litmanovitz [, Arnon S, et al. Urinary tract infection in
very low birth weight preterm infants. Pediatr Infect Dis ] 2003; 22:426-9.

Visser VE, Hall RT. Urine culture in the evaluation of suspected neonatal sepsis. ] Pediatr 1979;
94:635-8.

Levy I, Comarsca ], Davidovits M, Klinger G, Sirota L, Linder N. Urinary tract infection in preterm
infants: The protective role of breastfeeding. Pediatr Nephrol. 2009; 24:527- 531.

Phillips JR, Karlowicz MG. Prevalence of Candida species in hospital-acquired urinary tract
infections in a neonatal intensive care unit. Pediatr Infect Dis J. 1997; 16:190-194.

Journal of Evolution of Medical and Dental Sciences/ Volume 3/ Issue 05/February 03, 2014 Page 1238


http://www.emedicine.com/

DOI: 10.14260/jemds/2014/1974

ORIGINAL ARTICLE

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

Clarke D, Gowrishankar M, Etches P, Lee BE, Robinson JL. Management and outcome of positive
urine cultures in a neonatal intensive care unit. ] Infect Public Health. 2010; 3:152-158.

Klein JO, Long SS. Bacterial infections of the urinary tract. In: Remington ]S, Klein ]O, editors.
Infectious diseases of the fetus and newborn. 4 th ed. Philadelphia: Saunders; 1995. p. 925-34.
Movahedian A, Mosayebi Z, Moniri R. Urinary Tract Infections in Hospitalized Newborns in
Beheshti Hospital, Iran. ] Infect Dis Antimicrob Agents 2007; 24:7-11.

Abbott GD. Neonatal bacteruria: A prospective study of 1460 infants. BM] 1972; 1; 267-9.
Littlewood ]M, Kite P, Kite BA. Incidence of neonatal urinary tract infection. Arch Dis Child
1969; 44:617-9.

Lohr JA, Donowitz LG, Sadler JE 3rd. Hospital acquired urinary tract infection. Pediatrics 1989;
83:193-6.

Davies HD, Jones ELF, Sheng RY. Nosocomial urinary tract infections at a pediatric hospital.
Pediatr Infect Dis ] 1992; 11:349-51.

Zorc J], Levine DA, Platt SL, Dayan PS, Macias CG, Krief W, et al. Clinical and demographic factors
associated with urinary tract infection in young febrile infants. Pediatrics 2005; 116:644-8.
Doaa MY, Hanaa AE, Randa S, Sherif S, youseff, et al. Urinary tract infection in neonates in Egypt.
Journal of academy of medical sciences 2012: vol 2, issue 1. Jan-March 2012.

Ghaemi S, Fesharaki R], Kelishadi R. Late onset jaundice and urinary tract infection in neonates.
Indian ] Pediatr 2007;74:139-41.

AUTHORS:
1. MadhuGN. NAME ADDRESS EMAIL ID OF THE
2o Shoe SEVEIE)p R 5L CORRESPONDING AUTHOR:
3. Paraskawar Dr. Madhu G.N,,
Assistant Professor of Pediatrics,
PARTICULARS OF CONTRIBUTORS: Kempegowda Institute of Medical Sciences &
1. Assistant  Professor, Deparatment of  Research Centre, Bangalore - 560004.

2.

3.

Pediatrics, Kempegowda Institute of Medical ~ E-mail: drgnmadhu@gmail.com
Sciences & Research Centre.

Assistant Professor, Department of Pediatrics,
Kempegowda Institute of Medical Sciences &
Research Centre.

Junior Resident, Department of Neonatology,
Kempegowda Institute of Medical Sciences &
Research Centre.

Date of Submission: 15/01/2014.

Date of Peer Review: 16/01/2014.
Date of Acceptance: 21/01/2014.
Date of Publishing: 29/01/2014.

Journal of Evolution of Medical and Dental Sciences/ Volume 3/ Issue 05/February 03, 2014 Page 1239



