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< ABSTRACT ’ 1)BACKGROUND: Chronic Kidney Disease(CKD) is asymptomatic at early stages hence patients are detected at the

stage of severe kidney damage. Thus early identification and prevention of CKD in early stages are important initial steps.

Proteinuria is biomarker and strongly associated with CKD.

2) OBJECTIVES: To assess the Prevalence of proteinuria in asymptomatic children of 10-18yr age and its association with Glomerular

Filtration Rate(GFR).

3) METHODOLOGY: In this cross-sectional study urine sample tested with a urinary dipstick method for proteinuria two times and those
tested positive in second screening were subjected to serum creatinine estimation and GER calculation.
4) RESULTS: Total 204 children screened, 33 were positive for proteinuria and on second screening 5 children were positive, out of 5 children 3

children have decreased GFR.

5) CONCLUSION: The urinary screening of children by dipstick is a non-invasive, inexpensive, easy to perform and feasible test for early

detection of early renal dysfunction.
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INTRODUCTION:

Kidneys are pair of organs lies in front of posterior abdominal wall.
Kidneys have functional unit nephron. Nephron has different parts
those are glomerulous, bowmans capsule, PCT, LH, DCT, CT. The
kidneys perform important functions such as filtration and excretion of
metabolic waste products (urea), regulation of electrolytes, fluid, and
acid-base balance, stimulation of red blood cell production
(erythropoietin), regulation of blood pressure via the renin-
angiotensin-aldosterone system, and helps in calcium metabolism
through vitamin D activation.

Proteinuria is the presence of excess proteins in the urine. Healthy
person's urine contain very little protein; an excess is suggestive of
kidney damage. There are two mechanisms for proteinuria:
Permeability of glomerular capillary increases this leads to the
abnormal transglomerular passage of proteins and their decreased
reabsorption by the epithelial cells of the proximal tubuli (1).

Kidney Diseases (CKD) in children are commonly due to Congenital
Nephropathies i.e. congenital abnormalities of kidney and urinary
tract, Hereditary Disorders, Obstructive Nephropathy, Reflux
Nephropathy and Acquired Glomerular Diseases.

The progression in kidney damage continues in some of these
disorders. If structural and functional abnormalities continue beyond 3
months, it is labeled as Chronic Kidney Disease. The rate of
progression depends on the primary disease and individual patient.

CKD is usually asymptomatic in early stages, thus many patients with
CKD are detected when patient almost reached the stage of severe
kidney damage. At this stage there are few opportunities to prevent
adverse outcomes (2). The treatment options are limited to chronic
dialysis or renal implant. Facilities for providing Renal Replacement
Therapy to children with CKD are inadequate in India and it is beyond
the reach of the majority.

Early identification and treatment of kidney diseases in children and
adolescents are important initial steps in prevention of chronic kidney
diseases (3). In Asia, Japan was first country who started National
Urinary Screening Program for school children. They have got great
success in the early detection of asymptomatic kidney disease (4). But
in India there is no such screening program available. So we thought to
undertake this study.

REVIEW OF LITERATURE:
Kidney Disease Outcomes Quality Initiative(KDOQI) working group

of the National Kidney Foundation (NKF) defined CKD as “evidence
of structural or functional kidney abnormalities (abnormal urinalysis,
imaging studies, histology) that persists for at least three months, with
or without a decreased glomerular filtration rate(GFR), as defined by a
GFR of less than 60ml/min per 1.73m’(5).

GFR is defined as, volume of glomerular filtrate formed each minute
by all the nephrons in both kidneys (6).

Study Paediatric |Severe pre-terminal CKD (PMARP)= Per
Population|Million Age Related Population
(Millions) |Incidence/PMARP Prevalence
Ttalian 12.1 74.7
(Population [16.8
based) (7)
France(8) (0.5 10.5 66
Spain(9)  [11.3 8.7 71.1
Sweden(10)|1.7 7.7 59
Turkey(11) |24 11.9
Iran(12) 11% Pediatric Nephrology admission
(Hospital based)
India(13) 12% Pediatric Nephrology admission
(Hospital based)

Though the incidence and the prevalence of early stages of chronic
Kidney disease (CKD) in children is less, it can be a devastating illness
with many long term consequences (2). Proteinuria is biomarker and
strongly associated with Chronic Kidney disorders (14).

In Asia, Japan has been conducting screening program for proteinuria
in school children since 1973 with great success in early detection of
asymptomatic kidney diseases (4).

In Taiwan, mass urinary screening is conducted twice each year in
elementary and high school students (15).

In India, 12% children suffer CKD who gets admitted in Pediatrics
Nephrology unit (13). But there is no community screening program to
detect kidney diseases available in India. So Such Screening Program
will be helpful for early detection.

Therefore we have undertaken this pilot study in Maval Taluka i.e.
rural part of Pune, Maharashtra, India.
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OBJECTIVES:

a) To assess the Prevalence of proteinuria in asymptomatic children
inage group of 10 -18 years.

b) Association of proteinuria with Glomerular Filtration Rate.

METHODOLOGY:

This was a cross sectional study. The study was conducted at MIMER
medical college and BSTR hospital, Talegaon. The entire experimental
protocol was approved by Institutional ethics committee. The subjects
consist of Children in age group of 10-18 years. A total of 204 children
were screened over a period of three months. Inclusion criteria were
the Children in age group of 10-18 years and free from known Kidney
disease. Exclusion criteria were children who were Diagnosed cases of
kidney disorders and Children with serious bacterial infections.

Informed Assent was taken from Child and permission from
parents/guardian. Their weight and height were measured. BMI was
calculated. Children and their parents/ guardian were instructed in
their local language about procedure of urine sample collection.
Midstream fresh urine sample about 5 ml. was obtained in a clean
sterile container, which was tested initially with a urinary dipstick
method. Those children who were tested positive were rescreened
within a week and those tested positive in second screening were
subjected to blood test for serum creatinine estimation and GFR was
calculated by formula (16).

Uristicks/Dipsticks were of Siemens company and the estimation of
Serum Creatinine was done by Jaffes method on Fully automatic
analyzer. Data was analyzed.

RESULTS:
The mean age of children was 12.55 years. The male to female ratio
was 1.06:1.

Out of 204 children 105 were boys and 99 were girls, 33 had
proteinuria in the first screening, out of those only 5 children tested
positive for proteinuria in second screening, as shown in table 1.

TABLE 1: Children showing proteinuria among studied group

Total children(n=204) First screening Second screening
Children with Proteinuria |33 5

TABLE 2: showing gender wise distribution of children with
proteinuria

Gender | Number of Children tested +ve for Percentage
children screened|proteinuria (Second
Screening)
Male |105 2 1.90%
Female |99 3 3.03%

Table 3: showing number of children with proteinuria and value of
GFR.

Sr. No.|GFR(ml/min per 1.73 m2 BSA) |Number of Children
1 >90 2
2 60-89 3

GEFR calculated by using formula given by Schwartz GJ, Brion LP,
Spitzer A(16).

DISCUSSION:

Our study consisted of 204 children who were screened for proteinuria
out of which 33 were found positive during first screening and 5
children were tested positive in second screening. Urinary screening
test for early detection of renal diseases in asymptomatic school
children and adolescents is important in the detection of silent renal
diseases. Screening urine for protein is one of the strategies to detect
asymptomatic kidney disease.

In our study, the male to female ratio was 1.06:1. Urinary abnormalities
were more common in females than males (17, 18). Lin et al. (19)
found abnormalities in more males than females. However Vehaskari
et al. (20) found that the prevalence of proteinuria was not gender
dependent.

In our study 3 children found to have reduced GFR which may suggest
some renal damage. But despite of proteinuria, GFR of 2 children were

normal.

The urinary screening of children by dipstick is a non-invasive and

feasible test for early detection of silent renal diseases(21). Most
common method used now days is dipstick method for detecting
proteinuria which may suggest kidney damage in asymptomatic
children (22). We also used similar dipsticks for screening. In our
study, it was found that in 1" screening 16.17% children were tested
positive and on subsequent 2" screening 2.45% children were found
positive for urinary protein. In Egypt 1.3% school children were with
positive resultand on 2" screening 0.72% were tested positive (23). In
Malaysian study, on 1" screening 1.9% children were positive. But in
only 0.12% children proteinuria persisted on 2*screening (24). Shajari
et al. (22) found that 4.7% of children tested positive in their first
screening and only 1.4% in their second screening.

Mass urinary screening programs are well established in countries like
Korea, Japan and Taiwan but there is no such program in India.

Limitations for our study were like this was short duration study, so our
sample size is small.

CONCLUSION:

The urinary screening of children by dipstick is a non-invasive,
inexpensive, easy to perform and feasible test for early detection of
early renal dysfunction. At present there is no clear consensus for
developing countries on whether screening programs for CKD in
children and adolescents should be undertaken. Early detection and
taking appropriate steps for prevention is important in clinical practice
to help in decreasing burden of renal disease. Considering large
pediatric population of India mass screening may not be cost effective
but community based programs should be implemented in high risk

group.

SUMMARY:

Proteinuria is biomarker of kidney disease. Therefore urinary
screening for proteinuria is very important in asymptomatic children.
Children in age group 10 to 18 years were screened twice for urinary
proteins by dipstick method after obtaining informed assent from child
and permission from parents/guardian.

In our study, the prevalence of proteinuria was 16.17% among the 204
children subjected for urinary screening. However a lower prevalence
of 2.45% was found subsequently in repeat screening. Out of 5
children 3 had reduced GFR suggestive of some kidney damage.

Urine screening for proteinuria is simple and feasible method for
detection of silent kidney damage, which requires periodical follow up
to diagnose and assess the progression of kidney damage, as the
treatment of end stage kidney disease is difficult option due to heavy
cost and unavailability of treatment facilities in rural area.

AKNOWLEDGEMENT:
I would like to thanks, ICMR as research was carried under STS
programme and funding was provided by STS ICMR, MIMER CCL,
Dept. of Paediatric and Dept. of Biochemistry for continuous
encouragement and support.

REFERENCES:

1) D’Amico G, Bazzi C: Pathophysiology of proteinuria. Kidney International
2003;63:809-825.

2)  Vassaloti JA, Stevens LA, Levey As: Testing for chronic kidney disease: A position
from the National Kidney Foundation. Am J Kidney Dis 2007;50:169-180.

3)  Bernard G. Jaar, Rasha Khatib, Laura Plantinga, L. Ebony Boulware, and Neil R. Powe:
Principles of Screening for Chronic Kidney Disease. Clin J Am Soc Nephrol 3: 601-609,
2008. doi:10.2215/CIN.02540607.

4)  Kitagawa T. Lessons learned from the Japanese Nephritis Screening Study. Paediatric
Nephrology. 1988;2:256-263.

5)  Mak RH. Chronic Kidney Disease in children: state of the art. Pediatr Nephrol. 2007;22:
1687-1688.

6) A K Jain: Textbook of Physiology. Sixth edition: Avichal Publishing Company; 2015.
VolumeI.p516.

7)  Ardissino G, Dacco'o V, Testa S, Bonaudo R, Claris-Appiani A, Taiolo E, Marra G,
Edefonti A, Sereni F; Italkid Project (2003) Epidemiology of chronic renal failure in
children: data from the ItalKid project. Paediatrics 111:¢382-e387.

8)  Deleau J, Andre J L, Briancon S, Musse JP (1944) Chronic renal failure in children: an
epidemiological survey in Lorraine (France) 1975-1990. Pediatr Nephrol 8:472-476.

9)  Adreses Trapote R, Sanahuja Ibafiez MJ, Navarro M, Investigadores Centros
Participants en el REPIR II (2010) Epidemiology of chronic kidney disease in Spanish
paediatric population. REPIR II project. Nefrolgia 30:508-517.

10) Esbjorner E, Berg U, Hansson S (1997) Epidemiology of chronic renal failure in
children: a report from Sweden 1986-1994. Swedish Paediatric Nephrology
Association. Pediatr Nephrol 11:438-442.

11) Bek K, Akman S, Bilge I, Topaloglu R, Caliskan S, Peru H, Cengiz N, Soylemezoglu O
(2009) chronic kidney disease in Turkey. Pediatr Nephrol 24:797-806.

12) Madani K, Otoukesh H, Rastegar A. Why SV. Chronic renal failure in Iranian children.
Pediatr Nephrol 2001;16:140-144.

13) M Kanitkar Chronic Kidney Disease in Children: An Indian Perspective MJAFI 2009;
65:45-49.

62 | INDIAN JOURNAL OF APPLIED RESEARCH ]




Volume-8 | Issue-9 | September-2018 | PRINT ISSN No 2249-555X

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Craig S. Wong, Christopher B. Pierce, Stephen R. Cole, Bradley A. Warady, Robert H.K.
Mak, Nadine M. Benador, Fredrick Kaskel, Susan L. Furth, George J. Schwartz:
Association of Proteinuria with Race, Cause of Chronic Kidney Disease, and
Glomerular Filtration Rate in the Chronic Kidney Disease in Children Study. Clin J Am
Soc Nephrol. 2009 Apr;4(4):812-819.

Sheih C-P, Liu M-B, Hung C-S, Yang K-H, Chen W-Y, Lin C-Y: Renal abnormalities in
school children. Pediatrics84 :1086—1090,1989.

Schwartz GJ, Brion LP, Spitzer A: The use of plasma creatinine concentration for
estimating glomerular filtration rate in infants, children, and adolescents. Pediatr Clin
North Am. 1987 Jun;34(3):57190.

Plata R, Silva C, Yahuita J, Perez L, Schieppati A, Remuzzi G. The first clinical and
epidemiological programme on renal disease in Bolivia: a model for prevention and
carly diagnosis of renal diseases in the developing countries. Nephrol Dial Transplant.
1998;13(12):3034-6.

O viasu E, Oviasu SV. Urinary abnormalities in asymptomatic adolescent Nigerians.
West AfrJ Med. 1994;13(3):152-5.

Lin CY, Sheng CC, Chen CH, Lin CC, Chou P. The prevalence of heavy proteinuria and
progression risk factors in children undergoing urinary screening. Pediatr Nephrol.
2000;14(10-11):953-9.

Vehaskari VM, Rapola J. Isolated proteinuria: analysis of a schoolage population. J
Pediatr. 1982;101(5):661-8.

Yap HK, Quek CM, Shen Q, Joshi V, Chia KS. Role of urinary screening programmes in
children in the prevention of chronic kidney disease. Ann Acad Med Singapore
2005;34(1):3-7.

Shajari A, Shajari MHFZH. Screening of renal diseases in the first primary school
children in Shiraz. Acta Medica Iranica. 2007;45(3):215-8.

BakrA, Sarhan A, Hammad A, Ragab M, Salama OS, Al-Husseni F, et al. Asymptomatic
urinary abnormalities among primary school children in Egypt. World J Pediatr.
2007;3(3):214-7.

Zainal D, Baba A, Mustaffa BE. Screening proteinuria and hematuria in Malaysian
children. Southeast Asian J Trop Med Public Health. 1995;26(4):785-8.

I INDIAN JOURNAL OF APPLIED RESEARCH | 63




