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U
rinary tract infection (UTI) is a

condition where the microbes grow and

breed in the urinary tract in significant

number.1 It is the most common serious

bacterial illness among febrile infants and young

children and can contribute to permanent renal

damage.2,3 The importance of identifying children at

risk from renal damage due to UTI in childhood has
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been emphasized repeatedly.4 UTI is the second main

cause of morbidity of infectious diseases in children after

respiratory tract infection.5,6 The probability of having

UTI also increases as body temperature increases, one

might speculate that children with febrile seizures are

at increased risk for this infection, especially in infants.7

Symptoms of UTI vary significantly with the patient’s

age and the location of the infection within the urinary

tract. In infant, the commonest symptom is febrile with

unknown cause.8,9 The normal urinary tract is sterile.

Contamination by bowel flora may result in urinary

infection if a virulent organism is involved, if the child

is immunosupressed, or both.10 In neonates, infection

may originate from other sources, through blood flow

and then comes to the urinary tract.10,11

Rapid and accurate diagnosis of UTI in childhood

is important, and pyuria is often considered critical in

diagnosis in addition to the presence of large numbers

of bacteria.12 Clinically, important pyuria has been de-

fined as more than 10 white cells per high power field

visualized by light microscopy in a centrifuged urinary

sediment.8,13 The objective of this study was to find

out the association of pyuria and positive urine culture

in patients who suffered from suspected UTI.

ABSTRACT

Background Infections affecting the urinary tract are commonly
found in children and responsible as the second cause of morbid-
ity after respiratory tract infections.
Objective To determine the association between pyuria and posi-
tive urine culture in children with suspected urinary tract infection
(UTI).
Methods We reviewed all patients who suffered from suspected
UTI with pyuria, aged 1 month to 13 years at the Department of
Child Health, Manado Central General Hospital from January 1999
until December 2001.
Results Of the 45 patients who suffered from suspected UTI with
pyuria, 33 (73%) were proved to have UTI (12 males and 21 fe-
males). There was significant association between pyuria of more
than 20 white cells per high power field visualized and the inci-
dence of UTI (p <0.05), but no association was found between sex
and the incidence of UTI. In patients aged 1 year and older, the
rate of UTI was higher in female than male, namely 61% of fe-
males and 30% of males had UTI. The main cause of UTI was
Escherichia coli (67%). The most common symptoms were fever
(94%), vomiting (76%), and upper abdominal pain (55%).
Conclusion There was a significant association between patients
whom suspected UTI with pyuria and incidence of UTI [Paediatr
Indones 2002;42:197-200].
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Methods

This retrospective study was conducted on children

aged 1 month to 13 years old suspected to have UTI.

The patients were treated at the Department of Child

Health, Manado Hospital from January 1999 to

December 2001. They did not have any renal

dysfunction or other renal disorder.

We defined UTI as the existence of growth

and breed of any microbes in the urinary tract in

significant number, while significant bacteriuria re-

fers to the condition when the urine culture shows

more than 100,000 bacterial colonies per millili-

ter urine from a clean-catch urine specimen. Urine

specimen was obtained by bladder catheterization

or midstream urine. Quantitative urine culture was

grown in the Microbiology Laboratory of Manado

Central General Hospital. Inoculate plates used

contained sheep blood agar and MacConkey agar.

All plates were incubated at 37oC and were ex-

amined at 24-48 hours. Data analysis was per-

formed by chi square test, p value of <0.5 was

considered significant.

Results

The study comprised 45 patients with suspected UTI

and pyuria (17 males and 28 females). Only 33 patients

(73%) were proved to have UTI, comprising 12 males

and 21 females (mean age 5.4 years, median 4.9 years).

Table 1 shows that girls outnumbered boys, but there

was no significant association between sex and

patient’s age group.

Fever was the most common symptom found,

namely in 31 (94%) patients, followed by vomiting

and upper abdominal pain found in 25 (76%) patients

and in 18 (55%) patients, respectively (Table 2).

Twenty-eight out of 33 proved UTI patients had

pyuria with >20 white cells per high power field visu-

alized by light microscope. There was a significant as-

sociation between pyuria of more than 20 white cells

per high power field visualized and the occurrence of

UTI (Table 3). Escherichia coli was found to be the lead-

ing cause of UTI (22 out of 33 patients). See Table 4.

Discussion

In general, UTI affects females more often than males

among children as well as adults. However, in the

neonatal period and early infancy, UTI is seen more

commonly in males (75-80%) than in females (20-

25%).11,13,14 Although the precise reason for increased

predilection of male infants to UTI in this age group is

TABLE 1. DISTRIBUTION OF UTI BASED ON SEX AND AGE

Sex                     Age Total
1-12 months 1-13 years

Male 2 10    12
Female 1 20    21

Total 3 30    33

x2 = 1.310 p=0.29

TABLE 2. SYMPTOMS OF UT I (N=33)

Symptoms Patient number

Febrile 31
Vomiting 25
Abdominal pain 22
-upper 18
-lower   4
Abdominal distention 13
Anorexia 11
Diarrhea 10
Dysuria   6
Increased frequency   5
Urgency   4
Irritability   3
Macroscopic hematuria   2
Costovertebral angle pain   1

TABLE 3. CORRELATION BETWEEN PYURIA AND THE

OCCURRENCE OF UTI

Urine white Urinary tract infection Total
cells Yes No

£20 / HPF 5 7 12
>20 / HPF 28 5 33

Total 33 12 45

 x2 = 6.328 p=0.01. HPF = high power field

TABLE 4. BACTERIAL SPECIES RECOVERED FROM UTI (N=33)

Species Total

Eschericia coli 22
Staphylococcus   4
Proteus   3
Diplococcus   1
Pseudomonas   1
Others   2
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unclear, it may be related to an increased susceptibility

to sepsis and other bacterial infections that has been

well described in males during early infancy.13. By the

first year of life, symptomatic UTI affects females about

three times more often than males.13,14. It is estimated

that the risk of symptomatic UTI in children aged 2 to

14 years is 1.6/1000/year in males and 3.8/1000/year in

females.13 Our study showed that females were more

often than males in suffering from UTI, particularly in

the age group of one year-old or older.

Symptoms of UTI vary significantly with the

patient’s age and location of the infection within the

urinary tract. In the neonatal period, UTI may present

with nonspecific symptoms, such as slow weight gain,

temperature instability, feeding difficulties, irritability,

vomiting, or abdominal distention. Sepsis is a common

accompaniment in neonates.8,13 Symptoms of UTI in

infant less than 1 year of age but beyond the neonatal

period are also somewhat nonspecific, they may con-

sist of febrile, irritability, sickly appearance, refusal of

food, vomiting, and diarrhea.13,14 Preschool and school

aged children with symptomatic UTI generally have

symptoms localized to the urinary tract. Dysuria, ur-

gency, and increased frequency are the common mani-

festations of cystitis or lower UTI.14 Symptoms as afore-

mentioned may illustrate the location of infection. The

localization of infection includes upper urinary tract

infection and lower urinary tract infection. The upper

urinary tract infection are among others ureteritis, pyeli-

tis, and pyelonephritis with symptoms may be febrile or

hypothermia, irritability, anorexia, vomiting, diarrhea,

upper abdominal pain, weight-body loss, abdominal

distention; whereas the lower urinary tract infection

are among others ureteritis and cystitis with symptoms

may be dysuria, increased frequency, and urgency.8,14

In children with fever of unknown cause, urine culture

must be done to set aside the urinary tract infection.11

In this study, the common symptoms found were fever,

vomiting, upper abdominal pain, abdominal distention,

anorexia and diarrhea. By looking to the symptoms

mentioned above, it was clear that the localization of

infection in this study was upper urinary tract infection

in majority.

The first and one of the simplest tests to per-

form in a child with suspected UTI is urinalysis, in-

cluding examination of the urinary sediment. Pyuria

or excretion of an increased number of white blood

cells is considered to be a presumptive evidence of

UTI.13 Pyuria is defined as the presence of more than

10 white cells per high power field visualized by light

microscope in a centrifuged urinary sediment.8,13

Pyuria may consider as an indicator of UTI.15 It is sug-

gested that 40% of patients with pyuria of more than

10 white cells per high power field visualized also con-

tained significant bacteriuria.8 Centrifuged urine sedi-

ment that shows the existence of pyuria does not ab-

solutely indicate UTI, but it can be used for suspect-

ing diagnosis of UTI.14 Conversely, UTI does not ab-

solutely show pyuria.8 In this study, we found signifi-

cant association between pyuria of more than 20 white

cells per high power field visualized and the occur-

rence of UTI.

Urinary tract infections are caused mainly by

colonic bacteria;11 as much as 60–90% of patients with

UTI are caused by E. coli.8,10,11,16 Our study showed

that E. coli was also the leading cause of UTI.

In conclusion, UTI in females were more often

than males, particularly in children aged >1 year old.

The elevation of white cells in urine, particularly of

more than 20 cells per high power field, is associated

with the incidence of UTI. Escherichia coli was found

as the main etiology of UTI.
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