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Background: Hematuria is rare in normal physiology. Proteinuria is almost always abnormal.
It has been reported that hematuria and proteinuria are present even in apparently healthy
children. Aims and Objectives: This study was carried out to find the prevalence of
proteinuria and hematuria in asymptomatic pediatric age group in suburban Chennai.
Materials and Methods: This cross-sectional study was carried out among 200 apparently
healthy children of a suburban community in Chennai. Urine samples were collected from all
children who satisfied the study criteria. The study period was from June 2020 to December
2021. The collected urine samples were analyzed in the laboratory for hematuria and
proteinuria. The data were entered into Microsoft Excel and analyzed using SPSS version 23.
Results: Of the 200 children, 105 (52.5%) were males and 95 (47.5%) were females.
The mean +standard deviation of the age of the study participants was 6.275+4.0362.
Twenty-nine (14.5%) had hematuria, 45 (22.5%) had proteinuria, and 10 (5%) children
had both. Conclusion: Hematuria and proteinuria are present in asymptomatic children.
Urinalysis is an effective, easy, and non-invasive screening method for early detection of
an underlying renal disease.
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INTRODUCTION

RBCs enter into the urinary collection system. Some
of the factors that lead to hematuria are exercise,
inflammation, structural disruption, malignancy, and
trauma. In children especially, the presence of blood in
the urine is alarming to the child and the caretaker, calling
for an immediate response. Furthermore, asymptomatic
microscopic hematuria is tenfold more prevalent than
gross hematuria.’

Hematuria is defined as “the presence of more than
5 red blood cells (RBCs) per high power field collected
in an uncentrifuged mid-stream urine collection.”"* It is
classified into two: Macroscopic and microscopic, based
on gross identification and detectable only following
centrifugation, on direct testing through urine dipstick, or

following direct visualization through urine microscopy,  Tpe presence of protein in urine, proteinuria, is abnormal.

respectively.” Hematuria is rare in normal physiology, Tt may be an indication of an underlying glomerular

as the tightly knit structure of the glomerular basement
membrane prevents blood from entering the urinary
collecting system. When this barrier is disrupted, the

disease or chronic kidney disease. Proteinuria may be the
cause and effect of glomerular injury and many of the
systemic complications of glomerular injury. It can be
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presentin apparently healthy children. Detection of urinary
abnormalities helps to prevent and diagnose renal problems
early and thus reduce the progression of disease by early
intervention.® Coexistence of hematuria and proteinuria
warns the presence of a significant renal disease. The
simplest and cheapest way to screen an apparently healthy
subject is by urinalysis.”

In one study, the prevalence of proteinuria and hematuria
was found to be 4.3% and 2.5%, respectively.’® In a study,
the prevalence of hematuria and proteinuria in 4-6 years
old children was 0.85% and 1.57%, respectively, whereas
0.06% had mixed proteinutria and hematuria.” A study
from Korea showed that early detection using urinalysis
screening and confirmatory diagnosis by renal biopsy
seems to be helpful for the assessment of prognosis and
intervention of chronic renal disease progression."

Hence, this study aims at studying the prevalence of
proteinuria and hematuria in asymptomatic pediatric age
group in suburban Chennai, as there are only limited studies
available in this aspect.

Aims and objectives

This study was carried out to find the prevalence of
proteinuria and hematuria in asymptomatic pediatric age
group in suburban Chennai.

MATERIALS AND METHODS

Study design
This was a prospective and cross-sectional study.

Study population, area, and duration

There were 200 children in the age group of 1-14 years
in a suburban community near Kandigai. Their
urine samples were collected during June 2020—
December 2021.

Ethical clearance

Clearance was obtained from Institutional Ethical
Committee (IEC No. June 04, 2017).

Inclusion criteria
All children of age 1-14 were included in the study.

Exclusion criteria

Children with history of any renal or medical illness,
acute febrile illness, vomiting, diarrhea, abdominal pain
(symptoms of urinary tract infections), and children
with congenital malformations were excluded from
the study.
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Data collection tool and procedure

After getting assent and informed consent from the
children and their parents, the children who met with the
inclusion and exclusion criteria were selected for the study.
A midstream urine was collected in a clean sterile container
that was provided by the researchers. Urine was examined
by dipstick for pH, specific gravity, albumin, RBCs, and
glucose within half an hour of collecting the sample.
Those samples found positive for RBCs were examined
under the microscope after centrifugation of 3000 rpm/
min for 5 min, as dipstick cannot differentiate between
RBCs, hemoglobin, and myoglobin. The centrifuged urine
sample was observed at high power for three or more fields.
Positive samples were reconfirmed with another sample
after 15 days. Those found positive for proteinuria and
hematuria were informed and advised to follow-up in the
hospital for further evaluation.

Data analysis
Collected data were entered into Microsoft Excel and
analyzed using SPSS version 23.

RESULTS

Of the 200 children, 105 (52.5%) were males and 95 (47.5%)
were females. The meantstandard deviation of the age of
the study participants was 6.275%4.0362 (Table 1).

Of the 200 urine samples collected, 171 (85.5%) showed
nil RBCs in the urine. Twenty-nine (14.5%) had hematuria.
Twenty-eight (14%) were (+), 1 (0.5%) was (++)
(Table 2).

Of the 200 urine samples collected, 155 (77.5%) had no
proteins. Forty-five (22.5%) had proteinuria. Thirty-two
(16%) showed (+), 13 (6.5%) showed (++) (Table 3).

Ten (5%) children had both hematuria and proteinuria.
Fifteen (7.5%) male children and 14 (7%) female
children had hematuria (Figure 1). Twenty-tive (12.5%)
male children and 20 (10%) female children had
proteinuria (Figure 2). The prevalence of coexistence
of hematuria and proteinuria among male children
was 6 (3%), and among female children was 4 (2%)
(Figures 3 and 4).

DISCUSSION

Hematuria and proteinuria are indicators of glomerular
injury or chronic kidney disease. Urinalysis is the most
common test used for detecting urinary abnormalities
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in children. In Asia, Japan was the first country to start
a national urinary screening program in 1973 for school
children aged 6-14 years on an annual basis."" Following
which, Taiwan started a national program in 1990."* Korea’s

S. No. Gender Frequency Percentage
1 Male 105 52.5
2 Female 95 47.5

S. No. RBCs Frequency Percentage

1 (+) 28 14

2 (++) 1 0.5

3 Nil 171 85.5
Total 200 100.0

S. No. Protein Frequency Percentage

1 (+) 32 16.0

2 (++) 13 6.5

3 Nil 155 775
Total 200 100.0

m Males = Females

Figure 1: Hematuria and gender distribution

® Males = Females

Figure 2: Proteinuria and gender distribution
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program began in 1998 for children from 6 to 18 years."
There is no such urinary screening program available in India.

In these programs, the urine collected from the children
was tested using urine dipstick. Those children with
proteinuria and/or hematuria underwent a second utinary
screen. Those with persistent abnormalities were then
referred to a pediatrician or nephrologist for further
investigations. In the present study, we have used the
same methodology.

The prevalence of hematuria in our study was found to
be 14.5%, and it was found to be almost equal among
the genders, with a slight preponderance to males. Hanif
etal,," found that there is no significant difference between
two genders in the prevalence of hematuria. A male
preponderance was reported in study done by Kalyesubula
et al,”” These findings are in line with the present study.
The prevalence of proteinuria in our study was found to
be 22.5%, with a male preponderance. This is in line with
other studies.*"

The prevalence of coexistence of hematuria and proteinuria
was found to be 5%. This is similar to the findings in studies
carried out in different countries. A lower prevalence rate

= Males = Female

Figure 3: Urinary abnormality and gender distribution

= Males = Females

Figure 4: Coexistence of hematuria and proteinuria
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of 0.12-3.56% was reported by studies from Egypt,"’
Iran,'"® Malaysia,"” and Japan."

Urinalysis in children is a non-invasive and viable test for
early detection of asymptomatic renal diseases. However,
Sekhar et al.,? studied the cost-effectiveness of such
urinary screening programs and reported them to be an
ineffective procedure for primary care providers. Further,
they supported the current recommendations of the
American Academy of pediatrics guidelines, which does not
recommend such routine screening programs. The policy
makers and stakeholders have to find out newer ways of
screening and implementation for early identification of
renal diseases in children.

The strength of the present study is that urine samples that
came as positive were reconfirmed with another sample
after 15 days. Those found positive for proteinuria and
hematuria were informed and advised to follow-up in the
hospital for further evaluation.

Limitations of the study
The cross sectional nature of study poses limitation. There
was no possibility of follow-ups in this design.

CONCLUSION

Hematuria and proteinuria are present in asymptomatic
children. Urinalysis is an effective, easy, and non-invasive
screening method for early detection of an undetlying
renal disease. The policy makers have to find newer ways
of screening implementation for early identification of
renal diseases in children, which will have a great impact
in reducing the disease burden at individual, family, and
society levels.

ACKNOWLEDGMENT

The authors would like to acknowledge the patients and
support staff involved in the study.

REFERENCES

1. Chen MC, Wang JH, Chen JS, Chang YC, Jan RH, Yang SH, et
al. Socio-demographic factors affect the prevalence of hematuria
and proteinuria among school children in Hualien, Taiwan:
A longitudinal localization-based cohort study. Front Pediatr.
2020;8:600907.

https://doi.org/10.3389/fped.2020.600907

2. Dejon-Agobé JC, Honkpehed;ji YJ, Zinsou JF, Edoa JR, Adégbite
BR, Mangaboula A, et al. Epidemiology of schistosomiasis and
soil-transmitted helminth coinfections among schoolchildren
living in Lambaréné, Gabon. Am J Trop Med Hyg.
2020;103(1):325-333.

https://doi.org/10.4269/ajtmh.19-0835

214

10.

1.

13.

14.

15.

16.

17.

18.

19.

Kallash M and Rheault MN. Approach to persistent microscopic
hematuria in children. Kidney360. 2020;1(9):1014-1020.

https://doi.org/10.34067/KID.0003222020

Yap H and Lau P. Hematuria and proteinuria. In: Pediatric Kidney
Disease. Vol. 2. Berlin: Springer; 2016.

Phadke KD, Vijayakumar M, Sharma J, lyengar A and Indian
Pediatric Nephrology Group. Consensus statement on

evaluation of hematuria. Indian Pediatr. 2006;43(11):965-973.
Erratum in: Indian Pediatr. 2006;43(12):1106.

Cho BS, Hahn WH, Cheong HI, Lim I, Ko CW, Kim SY, et al.
A nationwide study of mass urine screening tests on Korean
school children and implications for chronic kidney disease
management. Clin Exp Nephrol. 2013;17(2):205-210.
https://doi.org/10.1007/s10157-012-0672-9

Banerjee M, Roy D, Lingeswaran M, Tomo S, Mittal A
and Varma PP. Urinary screening in asymptomatic Indian
children: A cross sectional epidemiological study. EJIFCC.
2022;33(3):242-251.

Vinoth PN, Kumar BV and Chacko B. Screening for asymptomatic
renal disease among school children from Chennai city, India. Int
J Sci Stud. 2015;39(7):207-211.
https://doi.org/10.17354/ijss/2015/478

Khosousi MJ, Mansour-Ghanaei F, Heidarzad F, Joukar F,
Maroufizadeh S, Abdzadeh E, et al. Epidemiologic profile of
microscopic hematuria in iran: A systematic review and meta-
analysis. Iran J Public Health. 2022;51(10):2194-2206.
https://doi.org/10.18502/ijph.v51i10.10978

Kang HT. Current status of the national health screening programs
in South Korea. Korean J Fam Med. 2022;43(3):168-173.
https://doi.org/10.4082/kjfm.22.0052

ChenT, Yang Q, XuH, Gong, Guo X, Lin H, etal. Urine screening
and 9 years’ medical record system follow-up among school
students in Wenzhou, China. Front Pediatr. 2022;10:862029.
https://doi.org/10.3389/fped.2022.862029

Lin CY, Hsieh CC, Chen WP, Yang LY and Wang HH. The
underlying diseases and follow-up in Taiwanese children
screened by urinalysis. Pediatr Nephrol. 2001;16(3):232-237.
https://doi.org/10.1007/s004670000529

Cho BS, Kim SD, Choi YM and Kang HH. School urinalysis
screening in Korea: Prevalence of chronic renal disease. Pediatr
Nephrol. 2001;16(12):1126-1128.
https://doi.org/10.1007/s004670100043

Hanif R, Ally SH, Jalal-ud-Din and Khan K. Effectiveness of
routine urine analysis of patient attending rural health centers in
Abbottabad. J Ayub Med Coll Abbottabad. 2006;18(3):63-64.
https://doi.org/10.55519/jamc-01-8196

Kalyesubula R, Conroy AL, Calice-Silva V, Kumar V, Onu U,
Batte A, et al. Screening for kidney disease in low-and middle-
income countries. Semin Nephrol. 2022;42(5):151315.
https://doi.org/10.1016/j.semnephrol.2023.151315

Aladekomo T, Oyebu O, Gabriel O and Akinsola A. Protinuria
in the rural primary school setting in Nigeria-using combi test
strips. Internet J Third World Med. 2007;4:228-234.
https://doi.org/10.5580/1caa

Bakr A, 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):214-217.

Shajari A, Fallah-Zadeh MH and Shajari H. Screening of renal
diseases in the first primary school children in Shiraz. Acta Med
Iran. 2007;45(3):215-218.

Nkoy A, Minimbu O, Talu F, Matoka T, Musa M, Betukumesu D,

Asian Journal of Medical Sciences | Dec 2023 | Vol 14 | Issue 12



Sangeetha, et al.: Hematuria and proteinuria in pediatric age

et al. POS-423 urinary abnormalities among school children 20. Sekhar DL, Wang L, Hollenbeak CS, Widome MD and Paul IM.

living in urban and rural areas of the democratic republic of A cost-effectiveness analysis of screening urine dipsticks in well-
Congo. Kidney Int Rep. 2022;7(2):S189. child care. Pediatrics. 2010;125(4):660-663.
https://doi.org/10.1016/j.ekir.2022.01.449 https://doi.org/10.1542/peds.2009-1980

Authors Contribution:

BSS- Definition of intellectual content, literature survey, prepared first draft of manuscript, implementation of the study protocol, data collection, data analysis,
manuscript preparation, and submission of article; RH- Concept, design, clinical protocol, manuscript preparation, editing, and manuscript revision; JS- Design
of study, statistical analysis, and interpretation; CPL- Review manuscript; SR- Review manuscript; BSS- Literature survey and preparation of figures; and
BSS- Coordination and manuscript revision..

Work attributed to:
Tagore Medical College and Hospital, Chennai, Tamil Nadu, India.

Orcid ID:

Belukurichi Sadasivam Sangeetha- ' https://orcid.org/0000-0003-4085-6981
Rajesh Haridass - ' https://orcid.org/0009-0008-3399-890X

Jamunarani Srirangaramasamy- ' https://orcid.org/0000-0002-8901-7102
Chinnadurai Peermohamed Luck- = https://orcid.org/0000-0003-4012-5791
Sumithasree Ramamoorthi- * https://orcid.org/0000-0001-6803-6833

Source of Support: Nil, Conflicts of Interest: None declared.

Asian Journal of Medical Sciences | Dec 2023 | Vol 14 | Issue 12 215


https://orcid.org/0000-0003-4085-6981
https://orcid.org/0000-0003-4085-6981
https://orcid.org/0009-0008-3399-890X
https://orcid.org/0009-0008-3399-890X
https://orcid.org/0000-0002-8901-7102
https://orcid.org/0000-0002-8901-7102
https://orcid.org/0000-0003-4012-5791
https://orcid.org/0000-0003-4012-5791
https://orcid.org/0000-0001-6803-6833
https://orcid.org/0000-0001-6803-6833

