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Abstract

Background: Mass urinary screening is a useful tool to identify children with asymptomatic progressive renal diseases. A
dipstick urinalysis screening was conducted to detect such prevalence and to set up a more effective screening program for
children. Patients and Methods: A cross sectional study was carried out in seven nurseries and primary schools in
different regions of Lebanon (Beirut, North Lebanon, and Valley of Bekaa) between February 2010 and March 2010. Eight
hundred seventy asymptomatic children were enrolled in this study. First morning mid steam urine samples were obtained
from students and were tested by dipstick method. Children with abnormal findings were re-tested after fifteen days.
Results: Twenty five (2.9%) children had urinary abnormalities at the first screening; Eighteen (72%) of them still had
abnormal results at the second screening. Among all the students, hematuria was the most common abnormality found with
a prevalence of 1.5%, followed by nitrituria (0.45%), combined hematuria and nitrituria (0.45%) and proteinuria (0.1%).
Urinary abnormalities were more common in females than in males. With respect to age, most positive results were
detected at 6 years of age. Hematuria and proteinuria were mainly present in the North of Lebanon. Conclusion:
Asymptomatic urinary abnormalities might be detected by urine screening program at school age. Further work-up should
be offered to define the exact etiology of any abnormal finding and to determine whether early detection of renal disorders
in childhood will lead to effective interventions and reduction in the number of individuals who develop end-stage renal
disease.
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Introduction

Urine analysis, a simple and inexpensive test, is the
cornerstone in the evaluation of the kidney function.
Serious renal diseases may be present without any
symptoms. Proteinuria as well as hematuria may be the
only early signs of renal disease (membranous
nephropathy, membranoproliferative glomerulonephritis,

The basic dipstick method is the most rapid screening
procedure that could be helpful in the early detection of
renal or urinary tract diseases among apparently healthy or
asymptomatic subjects in the hope of preventing and
retarding progression to chronic renal failure [4, 5].

ifecti | | hritis. [aA h b q Worldwide, screening for chronic kidney disease (CKD) is
post infectious glomerulonephritis, 1gA nephropathy an controversial. The primary basis for this controversy is the

others)h [l]f) Also, t(?e p:je_sence of (_jetectable n_|t]E|tes_ In uncertainty whether early detection of renal disorders in
urine has been used to diagnose urinary tract infection. childhood will lead to effective interventions and

Urinary tract infection is very common in children with reduction in the number of individuals who develop
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place in these countries have led to early detection and
effective intervention [6, 7]. This opinion is not shared by
investigators from North America and Europe, but their
estimates of the prevalence of CKD in children predate the
emergence of obesity and childhood hypertension. This
may well have led to an underestimation of the prevalence
of CKD in children [6].

Epidemiological data on the incidence and prevalence of
chronic kidney disease in the pediatric population is
currently  limited, imprecise, and flawed by
methodological differences between various data resources.
It is estimated to be approximately 18 per 1 million [1].

There are considerable differences in the pattern of renal
disease around the world which arise from racial variation
in the susceptibility to renal disease compounded with
socioeconomic factors [8]. Congenital causes are
responsible for the greatest percentage of cases of chronic
kidney disease seen in children. Although this is the most
common reported etiology from developed countries
where chronic kidney disease is diagnosed in its early
stages, infectious or acquired causes predominate in
developing countries, where patients are referred in the
later stages of kidney disease [9].

In Lebanon, which is a developing country, little is known
about the prevalence of abnormal urinary findings in
asymptomatic children. A dipstick urinalysis screening
was conducted to detect such prevalence among school
children in different regions of Lebanon and to set up a
more effective screening program for children in
developing countries.

Patients and Methods

This cross sectional study, approved by the Institutional
Review Board Committee of Makassed General Hospital
in Beirut, was carried out between February 2010 and
April 2010 on 1150 children from seven nurseries and
primary schools in different regions of Lebanon.

The parents were instructed how to obtain a clean mid
stream urine specimen from their children. Vessels
containing urine were brought by parents to the school in
the early morning. Out of 1150 children; 251 children did
not deliver urine samples, 29 children were excluded for
having symptoms of urinary tract infections (dysuria, fever,
vomiting, etc.) or taking antibiotics, leaving 870 children
for screening (Figurel).

In this screening program, the dipstick adopted consists of
10 reagents: pH, specific gravity, protein, blood, glucose,
leucocytes, nitrites, urobilinogen, bilirubin and ketones
(urine quick test; Combur-10-Test™,
Roche, Mannheim, Germany).

Dipstick test was performed by a pediatrician. Each
reagent strip, impregnated into a chemical, reacts with the
substance present in urine and quickly changes color
(60-120 seconds). The color of the strip was compared to
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the color chart present in the bottle label.

Urinalysis was considered abnormal if the following
findings were detected:

1) >5-10 RBC/ul; hematuria (Green dots on yellow test:
intact erythrocytes; Uniform green coloration of test:
free hemoglobin or hemolysed erythrocytes);

2) 1+ or greater proteinuria (trace, 1+, 2+, 3+, 4+
correspond to 10 mg/dl, 30 mg/dl, 100 mg/dl, 300
mg/dl, 1000 mg/dl respectively);

3) 1+ or greater glycosuria (1+, 2+, 3+ corresponds to
100 mg/dl, 300 mg/dl, 1000 mg/dl respectively);

4)  Positive nitrites; and

5) >25 WBC/ul; leukocyturia.

All abnormal urinary findings were controlled with the
same dipstick brand (used in the first analysis) after 15
days as second screening. This improved the specificity of
the test.

Statistical Analysis
Statistical analysis was done by using statistical package
of social science SPSS version 16. Qualitative data were
expressed in the form of numbers and percentages.
Differences between groups were evaluated by chi-square
test. Fisher’s exact test was used for small samples.
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Results

Of the remaining 870 children, 57.6% were from Beirut,
21.4% were from North Lebanon, and 21.0% were from
Valley of Bekaa. 434 were boys (49.9%) and 436 (51%)
were girls. All boys were circumcised. The ages ranged
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from 5 to 8 years with mean age of 6.58+ 0.89 SD in
males and 6.79+ 0.98 SD in females (Figure 2).
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Fig. 3 Prevalence of abnormal urinary findings among the school
children. IH: Isolated hematuria, IN: Isolated nitrituria, IP:
Isolated proteinuria, CHN: Combined hematuria and nitrituria.
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Fig. 4 Comparison of results by sex. IH: Isolated hematuria, IN:
Isolated nitrituria, IP: Isolated proteinuria, CHN: Combined
hematuria and nitrituria.

Table 1 Abnormal urine results by dipstick
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were not present in any subject.

Hematuria was divided into either hemoglobinuria which
was found in 7 children (41.2% of hematuria cases) or
intact erythrocytes found in 10 children (58.8% of
hematuria cases). Among children with hematuria,
11(1.3%) had isolated hematuria (IH) and 6 (0.7%) had
combined hematuria and nitrituria at the first sampling
compared to 9 (1.0%) and 4 (0.45%) for isolated
hematuria and combined hematuria and nitrituria (CHN)
respectively at the second screening (Figure 3).

The other abnormalities found were isolated nitrituria IN,
6 (0.7%) at the first screening and 4 (0.45%) at the second
screening); isolated proteinuria IP, 2 (0.2%) at the first
screening and 1 (0.1%) at the second screening (Figure 3).

Most abnormal results were found in children from North
Lebanon, 13 (7%) (P=0.000) except for nitrituria which
had a higher percentage in Valley of Bekaa, although P
value was not significant (Table 2). These results were
comparable to the results of the second screening.

When stratified by sex, abnormal urine findings were more
common among girls than boys (18 girls versus 7 boys)
with P value of 0.021; isolated nitrituria was more
prevalent in females (5 versus 1) with P value of 0.110
(Figure 4). These results were comparable to the second
screening except for proteinuria which was positive only
in one boy.

When compared by age, approximately most abnormalities

Urine dipstick results | Initial screening Second screening were detected at 6 years of age (Table 3).
(%) (%)
Positive Results 25 (2.9%) 18 (2.1%) Table 3 Comparison of results by age
Negative Results 845 (97.1%) 852 (97.9%) Urinary No (% 5(%) 6(%) 7(%) 8(%) p
Total 870 (100.0%) 870 (100.0%) findings
Total positivel 25(2.9 3(2.9) 13(5.0) 3(0.9) 6(3.2) 0.035

Table 2 Comparison of results by region results
Urinary findings | No Beirut  North Bekaa p Hematuria 17(2.0 3(2.9) 9(3.5) 3(09) 2(1.1) 0.105

(%) (%) (%) (%) IH 11(2.0 2(1.9) 7(2.7) 0(0.0) 2(1.1) 0.065
Total positive | 25(2.9) 6(12) 13(7)  6(33) 0000 N 6(0.7 0(0.0) 3(1.2) ~ 3(0.9) 0(0.0) 0.113
results IP 2(0.2) 0(0.0) 1(0.4) 0(0.0) 0(0.0) 0577
Hematuria (total)| 17(2.0) 4(0.8) 10(5.4) 3(1.6) 0001 _CHN 6(0.7) 1(10) 2(08) 3(09) 0(0.0) 0548
IH 11(1.3) 1(0.2) 8(4.3) 2(1.1)  0.002 IH: Isolated hematuria, IN: Isolated nitrituria, IP: Isolated
IN 6(0.7)  3(0.6) 0(0.0) 3(1.6) 0.213 proteinuria, CHN: Combined hematuria and nitrituria. P value
IP 2(0.2) 0(0.0) 2(1.1) 0(0.0) 0.025 less than 0.05 is significant. Data presented as numbers and
CHN 6(0.7) 0(0.0) 3(1.7) 3(1.7) 0.065 percentages.
IH: isolated hematuria, IN: isolated nitrituria, IP: isolated

proteinuria, CHN: combined hematuria and nitrituria. P value
less than 0.05 is significant. Data presented as numbers and
percentages.

Urinary abnormalities were detected in 2.9% of children at
the first screening; 72% of them had urinary abnormalities
at the second screening (P=0.016) (Tablel).

Some subjects had more than one abnormality detected.
Microscopic hematuria had the highest prevalence
detected in 2.0% of children at the first screening and
1.5% at the second screening; Glycosuria and leucocyturia
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Discussion

Many renal and wurinary tract disorders may be
asymptomatic for a long period of time. Routine urine
screening programs are recommended as a basic
fundamental step in early identification of renal damage.
This has proved to be extremely important in reducing the
growing burden of chronic kidney disease (CKD) in both
developed and developing countries. To our knowledge,
this is the first report on dipstick urine analysis screening
among asymptomatic children in Lebanon.

Our findings of hematuria, proteinuria and nitrituria in
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school children were compared to other studies. The
finding of urinary abnormalities was in nearly 2.1% of the
studied group which was similar to the 2.5% and the 2.3%
reported in Northern Iran and Malaysia respectively [10,
11]; higher than the 0.6% and the 0.72% reported in Tokyo
and Egypt respectively [12, 13]; lower than the 7.2% and
the 9.6% reported in Bolivian and Nigerian studies
respectively [14, 15].

Hematuria was the most common abnormality found in
our studied group. This was contrasted to other studies as
in Egypt and Nigeria where proteinuria was the most
common positive finding [13, 15]. The development of
asymptomatic  microscopic hematuria is relatively
common in children. Its prevalence in school aged
children has been estimated at 0.5% to 2.0% depending on
the population screened. This was comparable to our
results that showed a prevalence of 1.5% at the second
screening (1.0% for isolated hematuria IH; 0.45% for
combined hematuria and nitrituria CHN). Nigerian and
Xiamen cities reported a prevalence of 1.5% and 1.21%
respectively [15, 16]. On the other hand, hematuria had a
lower prevalence in Malaysia, Egypt and Shanghai
(0.21%, 0.36% and 0.46% respectively) [11, 13, 17]. The
finding of CHN was not reported previously.

The clinical significance of asymptomatic hematuria
remains unclear and the merit of such an evaluation has
not been confirmed. The child with persistent
asymptomatic isolated microscopic hematuria of longer
than 2 week duration poses a dilemma in regard to the
degree of further diagnostic testing that should be
performed. Based on medical recommendations, a child
with persistent microscopic hematuria should be followed
closely every 3 months and for one year [1].

Bergstein et al evaluated 342 children referred to their
nephrology clinic for asymptomatic isolated microscopic
hematuria. Among these patients, they found no diagnosis
in 274; hypercalciuria was the most common finding
(16%); followed by membrano-proliferative
glomerulonephritis  (MPGN) and post-streptococcal
glomerulonephritis (PSGN) [18]. Other authors like
Vehaskari et al performed biopsy samples from 22
children with microscopic hematuria having no family
history of kidney disease and a negative evaluation for
causation. Two children had IgA nephropathy and one
child had Alport syndrome. The remaining biopsies were
normal and showed non-specific focal tubular changes
[19]. In a screening done in Japan, they found 6 cases of
IgA nephropathy and 7 cases of minor glomerular
abnormalities among 220 children with asymptomatic
hematuria [20].

These studies showed that microscopic asymptomatic
hematuria might be benign but it can also be an important
sign of underlying disease. However, limitations of these
studies were the absence of long term follow-up and thus,
the frequency of development of complications and occult
kidney disease was not known. Furthermore, it seems that
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in patients with microscopic hematuria due to occult
glomerular disorders, progression to clinically significant
disease will be accompanied by the development of
hypertension with or without proteinuria or gross
hematuria. Thus, long term follow-up in children with
microscopic hematuria is mandatory [21].

Another positive finding in our study was isolated
nitrituria (IN) that accounted for 0.45% of the studied
group at the second screening compared to the 1.5% in the
Nigerian screening [15]. Isolated nitrituria was not
reported in other studies. Both the findings of IN and CHN
could rise the suspicion of urinary tract infections although
subjects were asymptomatic. Urinary nitrites are produced
by bacterial breakdown of dietary nitrates. The reliability
of the nitrite test for urinary tract infections has been
investigated by several workers, most of whom concluded
that false positive results were rare and that the test had a
higher specificity for urinary tract infections [22]. False
positive results in general are explained by vaginal
contamination or exposure of the dipstick to air for 1-2
weeks. Specificity of urinary nitrite test is about 98%
(Rushton and long 2002). The sensitivity of the test has
been reported to be low (21-59%) by some authors [23]
and high (80-93%) by others [25]. One report in 1987
showed that urinary nitrite test detected 83% of
asymptomatic urinary tract infections [24].

Proteinuria can be a major cause of underlying kidney
disease or a transient finding in normal children. In our
study, first morning urine sample helped in excluding
orthostatic proteinuria as a cause of isolated proteinuria in
children The dipstick is sensitive to albumin mainly
whereas quantitative methods detect all kidney proteins.
Proteinuria is a strong independent and risk factor of end
stage renal disease ESRD. Therefore, asymptomatic
proteinuria warrants further work up to detect and even
prevent ESRD [25].

In this study, the proportion of students with proteinuria
was 0.1% at the second screening. In Northern Iran and
Nigeria, they reported that the prevalence of proteinuria
was 1.6% and 3.5% respectively [10, 15]. These reports
were higher than those of Tokyo and Egypt with a
prevalence 0.08% and 0.12% respectively [12, 13].

In a screening done in Korea, renal biopsy was performed
in 63.1% of children with IH, 10.5% of IP and 69.9% of
combined hematuria and proteinuria. 1gA nephropathy was
the most common finding, followed by mesangial
proliferative glomerulonepbhritis, Henoch-Shénlein
nephritis, membranoproliferative glomerulonephritis and
then lupus nephritis [26].

Most positive findings were more common in girls than in
boys in our screening.This was similar to the results of the
Nigerian study [15] but contrasted with the results of the
Egyptian study which showed that age and sex had no
impact in the results of the screening done [13]. The
finding of higher nitrites among females could be a
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reflection of higher rates of asymptomatic bacteriuria in
the girls of the studied group,since nitrites are generated in
urine by bacteria. Studies among school-age children have
shown that bacteriuria is 30 times the prevalence among
boys, attributed to the fact that girls have short urethra
which predisposes them to ascending bacterial infection
[15, 27].

Although the number of children and the number of
females at age of 6 years were not higher compared to the
other groups, we reported most positive results at this age
group. Most abnormal urinary findings were found in
North of Lebanon especially in the regions with poor
socioeconomic status. This rises the question whether a
correlation between chronic renal diseases and low social
class could exist. In our screening, we did not perform
other investigations as done by other groups. Most
common causes of urinary abnormalities and the
prevalence of kidney disease in Lebanon are still not yet
known. If these causes are similar to those of previous
studies done worldwide, this implies that early detection of
these abnormalities could be of importance in improving
the health of children.

A number of recommendations regarding urinary
screening as part of well child care have been published by
the American Academy of Pediatrics (AAP) over the past
20 year. In 1977 and 1992, the AAP recommended a
screening urinalysis at 4 periods during a child’s life. In
2000, the pediatric health care guidelines were revised to
recommend a screening urinalysis at 5 years of age and
during adolescence. In 2007, the screening urinalysis was
removed altogether [28]. However, urinalysis screening is
still mandatory in many countries of Asia as in Japan,
Taiwan and Korea. Therefore, it’s clear that there’s no
global consensus as to whether screening for CKD should
be undertaken in children. In Japan, the number of
children and adolescents reaching ESRD decreased from
166 in 1984 to 86 in 2002. Also, Murakami et al compared
the situation in Japan and the United States. The number
of children starting ESRD therapy is 6 per million in Japan
compared with 30 per million in the United States [6]. It is
particularly important that the prevalence data for CKD in
children worldwide should be updated and additional
evidence should be obtained on whether effective
interventions will reduce the number of children with
ESRD.

From the above statement, it is evident that there’s
difference in data between Asia and United States.
Lebanon is one of the developing countries of Asia with
poor socioeconomic status and poor education in its
periphery where routine visits to pediatricians are
infrequent. This reinforces the necessity of screening
children at school entry by dipstick urine analysis.

Conclusion

This study helped to assess the prevalence of urinary
abnormalities in school-aged children of Lebanon, for the
first time. Hematuria was found to be the most prevalent
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abnormality.

The controversies over the value of urine screening in
young children raise the question of whether renal diseases
are more prevalent in Asian children and therefore it is of
great importance to be identified early in the course of
disease, and whether the last AAP guideline would be
modified in the near future such as screening will be
limited to a selected number of children.

By the time we have answers to these questions, we
suggest that routine urinalysis should be part of screening
of children at the school entry in Lebanon, and that further
follow-up should be offered to determine the exact
etiology of any abnormal finding.
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