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The sensitivity of urine microscopy in the diagnosis of urinary tract
mfection in children below 3 vears.

“Zuhair M, Al-Musawi (CABP)
Abstract

Urinary tract infection (UTI) is a serious bacterial infeetion in children. it not
diagnosed early & treated promptly may lead to renal searing, hypertension or end-stage
renal disease This study was conducted to assess the sensitivity of urine microscopy in
the diagnosis of (UT1) and whether the sensitivity varies with the age of the patient Four
hundred sixly cases were studied, selected according o certain criteria The swudy
showed no significamt sex preponderance in infantile age wroup while female
predominate beyond infancy in a ratio of 2.4 :1The sensitivity of urine microscopy
varies with oge, 11 was (25.6%) in lirsl 8 weeks of life, (53.1%) in age group 2 month -
Povear and (69%) in age group 1-5 years | concluded from this swdy that urine
ricroscopy alone is not enough Tor the dingnosis of (LT & if we depend on it alone
we Will miss many cases of (UTL). To improve the sensitivity of urine microscopy. we
can udd dipstick examinution of urine (WBC esterase & nitrite tests) & gram stain of
unspun urine lor bacteria,
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introduction

Urinary Tract Infeetions (UTIs) are the most common source of serious bacterial
mfection in young children. Over all 3% to 3% of yvoung febrile children have
iU Tlg)

Approximutely 3-53%0f girls and 1% of hoys acquire & (UTI), In givls, the average at
the livst diagnosis is 3 years; in boys, most{UTI5) oceur during the Tirst yvear of life,

To make the diagnosis of a (LTI, the urine must be cultured. A (UT1) may be
suspected based on the symptoms or Mndings on urinalysis ar hoth, but a culture is
necessary [or confivmation and appropriace therapy™"

“‘hlthmlgh the fnding of pyuria is 4 good supportive evidence of (LTI, up 1o 30% of
patients with significant bacteruria will not demonsteate significant number of white
cells {more than 5 white cells per high power field) in the LLmrliuyerI urine specirmen,

A recent study confirmed that pyuria may oceur in 9% of febrile children withour o
i e

tLTTe) have been considercd as important risk facior for the development of renal
insuflicieney or end stage renal discase,

ITthe child is asymptomatic and the urinalysis result is normal. it is unlikely that the
urine is infected. Flowever t| the child is sympromatic. a (LT is possible, even if the
urinalysis result is negative "

(LOFE) recurs at least once in whout 20% of bays and 30% of girls, and more than once
i about 4% ol boys and 8% of giels, """

Peditrieian may miss a (LT 06 he aceept a negative urinalysis result as sufficien
evidence that a culture 15 not needed,

Prompt disgnosis & rapid weatment of (LT with antimicrobials will reverse acure
changes and may limit [uture complicatiang,' "M

I underiook this study to measure the sensitivity of the standard uring microscopy for
derecting (LTI and w determine if sensitivity varies with the age of the paticnts.

Panents and methods

five hundred thirty nine patienis studied afler admission w Kerbala hospital for
children during the period from January 2000 - January 2003,

Adl the patients should have the following crileriy to be ineluded in the study

Apge less than 3 years

. No antibiolics were given to the patients prior to admission.

Mo definite source of fever by examination (bronchialitis, swomatits.
celluhites, otitis media.... etc)

4. Fever » 38" with one or more of the following signs & symptoms, in infancy.
prolonged jaundice, poor feeding: failure 1o thrive, vomiting, diarrhea or
severe systemic illness while in children the signs & symptoms were more
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specific like

dysuria. frequency, urgency. nocturid, haematuria. cloudy or foul smelling urine,
suprapubic discomfort or tenderness & secondary incontinence After full detailed
history & complewe physical examination, blood was taken for complete blood picture
& urine was collected by adhesive urine bag or clean catch mid-stream urine into sierile
tube after praper eleaning of the perineum with a gauze moistenced with water,

The urine samples were sent immediately to the lab. [or urine microscopy & culwre
processing Urine microscopy considered positive il 11 shows 3 white blood cells or more
per high power field tmagnification x40) on spun specimen (centrifuged at 2000 rpm
for 5 minutes Culiures were considered contuminated if more than one organism or non
pathopens ( Acinetobacter species. Candida, Streptocoecus viridians, Staphylococcus
HOM AUFeus.... ele) were isolated cases with contaminated or negative cultures were
excluded from the study.

Results

Py

Five hundred thirty nine patients were included in the study frsl, 79 patients were
excluded later an, J0 patients due W contaminated cultures while the other 39 patients
because of negative cultures results,

I'he target of my study were 460 patients, classilied into 3 proups sceording to their

Ciroup |

Age of patients form birth = 2 months Number of patients 43 (9.53%) of toal cases
Males were 23 patients (53.5%) Females were 20 patients (46.3%) negative urine
microscopy were found in 32 patients (74.4%) positive urine microscopy were found in
11 patients (25.6%)

The micro-organisms which were isolated from the cultures shown in table (1)

Tahle (1)

Micro-orgunism Numberof = Percent |
patients
"E.coli ' | 35 | 81.39%
Enterohacter | 5 i 11.62%
Pseudomonas | 2 T 4.65%
Staph.aureus Y] | 2.32%
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Group 1

Age of patients 2 months — 1 vear Number of patients 236 (53.65%) of total cases
Males were 140 patients ( 34.7%) Females were 116 patients (45.3%) Negative urine
microscopy were [ound in 120 patients (46.9%) Positive urine microscopy were found
in 136 patents (53.1%)

The micro-organisms which were isolated from the cultures shown in whle (3)

Table(2)

Micro-organisms Sumber of [}DI'E‘.;.;'-IIT
biys . ~paitients :
el . | 191 74.03%
_Enterobacter | 34 | 13.17%
Fsewdmnonas 12 : 4.65%
Proteus — _ 3A8%
Staph.aurens ny T 2.32%
Strepe, _ 4 1.55%

Lroup 1
Age of patients 1 = 5 vears Number of patients 161 (35%) of tota) cases Males
were 47 patients (29.2%) Females were 114 patients (70.8%) Male: female rutio
L: 2,40 Negative urine microscopy were found in 50 patients (31%) Pasitive urine
microscops were found in 111 patients (69%)

The micro-organisms which were isolated from cultures shown in ahle (3]

Table (3)

Micro-orsunism Number of percent
: i patients
E.coli 128 79.50%
Enterobacter 10 6.21%
Proteus | 9 I 5.59%
Staph.aureus | b 4.96%
Pseudomeonas 5 3.10%
Strepr. 1 | 0.62% ]

Considering all patients from birth — 3 years regardless of age group, urinalysis were
negative in 203 patients (44%) & positive in 257 patients (56%). i.e. the sensitivity is
136%) as a whole for all patients.
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Table (4) L
i Age group i Sensilivity
| Group I (0 — 2 months) 25.6%
| Group II (2 month — 1 year) | 53.1%
Group ITT (1 — 5 vears) I 69%
All patients I A e oo ]

ihscussion

Male to female ratio in the first vear in this study showed slight male preponderance
while after infancy female predominate 2.4 : 1. In other studies male to temale ratio was
2.8 =34 ¢ 1 during first vear of lite & there is a suwiking lemale preponderance bevond
infancy 10 @ L™ The sensitivity of urine microscopy (pyuria = 3 while biood
cells per high power field) was (25.6%) in patients below 2 months, (53%) in patients
between 2 months — 1year & (69%) in patients 1-5 years old

Hoberman "™ found a sensitivity of (54%) for pyuria (> 5 WBC per high power
lield }in lebrile infants younger than | year, which is similur to this study  Grain &
Gershel """ found the sensitivity of urinalysis (pyuria & bacteruria) to be (48%) among
infants vounger than 8 weeks which is higher than the figure in this study because thev
combine pyuria & bacteruria while in this study I depend on pyuria alone,

Grain and Gershel presented data indicating that in the first 8 weeks of life, a positive
urinalysis does not necessarily indicate (UTI) and a negative urinalysis does not rule ow
{(UTT).

In this study the sensitivity of pyuria varied with age group s shown in table ()
while in other studies it was constant with age groups,"""™MEN 10 his sluds we use
adhesive urine bags for children less than 2 vears & clean—carch mid-stream urine
sample for children bevond 2 years. Published data sugges: that (85%) of the time, a
positive culture result in a bag-collected specimen is likely 10 be false-positive. !
However Newman & colleagues did not lind an excess of positive urine culture amoni
inlianis whose urine was collected in a bag it performed adequately, il such factors are
considered (the time between voiding and removal of the bag from the perineum and
between specimen collection & refrigeration or processing )"

Thirty nine patients had svmptoms related to urinary system but had negative wrine
culture which could be due 10 a non-(LI'T'1) cause such as waginitis, uretheritis or

' | = E % i 3 ] :
pinworms."'""" The micro-organisms isolated from urine cultures in this study  were
HIse . i 1T
more ot less similar to other literares "™
Conelusion

Prompt diagnosis & rapid treatment of (UT1) with antimicrobials will reverse acure

changes & may limit future complications like renal searing, hypertension & renal
I lure.

The sensitivity of urine microscopy in this study in diagnosing (UT1) was (31-69%)
50 we may miss many cases of (LT iFwe depend on urine microscopy alone.

I'o improve the sensitivity to around ($8%) we can use dipstick {leukocyte esterase &
nitrite) and microscop I ER
Moreover the sensitivity can be increased to 94% if gram stain of unspun urine for

S 1
hacteria is used """
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