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Abstract

Introduction: In Sri Lanka, renal diseases are
increasing in the adult population. Spectrum of
renal disease is different in children when
compared to adults.

Objectives: To determine the disease burden of
paediatric renal diseases, spectrum and clinical
presentation.

Method: A retrospective study was done using the
electronic database maintained in the paediatric
professorial unit, Teaching Hospital Jaffna. Data of
patients admitted from January 2015 to December
2018 were analysed using the software available.

Results: Renal diseases accounted to 517 (3.9%)
cases of total admissions during the study period.
The male: female ratio was 1:1.1. Mean age of the
patients was 3.8+1.7 years. Urinary tract infection
(UTD) was the most common disease (55.9%)
followed by nephrotic syndrome (17.6%) and acute
glomerulonephritis (13.9%). Urine culture was
positive in 40% of the patients treated for UTI and
imaging studies were done in 90%. Majority
(94.6%) of the nephrotic syndrome were steroid
responsive and renal biopsy was performed in 23%.
Chronic kidney disease (3.9%) and renal tract
anomalies (1.9%) contributed to the disease load as
well. The overall outcome of the renal diseases
indicated that majority (49.9%) were on regular
follow-up and 6.1% were referred to specialised
renal units. Four (0.7%) died due to renal diseases.

Conclusions: Renal diseases accounted for 3.9% of
total admissions during the study period. UTI was
the commonest disease (55.9%) followed by
nephrotic ~ syndrome  (17.6%) and acute
glomerulonephritis (13.9%).
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Introduction

The spectrum of diseases involving the renal tract
varies in respect of the geographical location,
environmental factors and genetic predisposition.
Worldwide, the common reason for hospitalization
of children with renal involvement is infections of
the urinary tract!. It has been reported in the
literature that renal diseases are on the rise in this
part of world and is a major cause of morbidity and
mortality!. Chronic kidney disease of unknown
aetiology (CKDu) has increased the morbidity and
mortality of this country and an aetiology related to
ground water has been extensively studied
especially in the adult population®. In some of the
studies it is postulated that the insult may have
occurred in childhood and progress to chronic
kidney disease in adulthood. This is especially
noted in children living in CKDu endemic regions
of the country’. Identifying these insults early may
help to delay the progression of kidney damage*>.

Paediatric patients with renal diseases, especially
very young children, may present with nonspecific
signs and symptoms unrelated to the urinary tract.
Unexplained fever or failure to thrive may be the
only manifestation*. Paediatricians, therefore,
should be familiar with the modes of presentation
of renal disease and should have a high index of
suspicion of these conditions*. Studies from
different geographical areas around the world have
reported variable prevalence patterns of renal
diseases. In most areas urinary tract infections
(UTIs) are common whereas in some areas acute
glomerular nephritis, nephrotic syndrome and
chronic kidney disease have been reported as
common. Theses variations could be related to
different genetic predisposition, environmental
factors or lack of awareness about importance of
early diagnosis of such disorders'*,

A literature search using PubMed and EMBASE
showed that the spectrum of renal diseases in
hospitalised children in Sri Lanka was none but
searches mentioning specific diseases like
nephrotic syndrome and urinary tract infection
(UTT). Children with confirmed UTI have shown
that the common presenting feature was fever and
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the common organism was coliforms®. Searches on
nephrotic syndrome showed several studies related
to the management of it and practical variations
from the International Study of Kidney Disease in
Children (ISKDC) regime’. Knowledge about the
pattern of the diseases is important to develop
facilities like providing training to healthcare
providers, developing laboratory services that aid
in diagnosis and designing infrastructure. A
treating physician should have high index of
suspicion and the knowledge of various
presentations of the renal diseases in children’.

Objectives

The objectives of the study were to identify the
spectrum of renal diseases in children admitted to
hospital, the socio-demographic profile, factors
associated with renal diseases like family history,
presenting clinical features of each renal diseases,
investigations performed and to assess the overall
outcome of these patients.

Method

A retrospective descriptive cross-sectional study
was done at the Professorial Paediatric unit,
Teaching Hospital Jaffna. Data were extracted from
the electronic database maintained at the unit over
a four-year period from January 2015 to December
2018. The electronic patient management system,
which was developed and implemented in 2014
onwards, uses a report generator. Data were then
exported from the electronic report to Microsoft
Excel 2016 using a built-in interphase in the
system. Children admitted with renal diseases were
filtered and data regarding clinical history, socio-
demographic  profile, examination findings,
investigations, including imaging, renal biopsy,
treatment options and disease outcome, were
considered. Readmissions were excluded into the
total count of the patients. Any renal diseases
ending in renal failure were considered as chronic
renal failure. The diagnosis entered into the
database was considered to classify the patient’s
diseases. This diagnosis was based on history,
physical examination and laboratory investigations.
This was also matched to the ICD 10 classifications

of the renal diseases. Chronic kidney disease
(CKD) was defined based on Kidney Disease
Outcomes Qualitative Initiative (KDOQI)*® and
nephrotic syndrome was defined based the
International Study of Kidney Disease in Children
(ISKDC) guidelines '°.

Maternal education and household income were
used as indicators of the socio-economic status of
the family. Maternal education was categorised as
no education, primary-incomplete, primary-
compete, secondary-incomplete, secondary-
complete and higher degree. For household
income, participants were asked to select their
monthly average income in Sri Lankan Rupees
(USD 1= Rupees 150) from the following
categories: <15,000, 15,000-50,000 and >50,000.
The water source for drinking was categorized into
ground, tap and mineral water.

Ethical issues: FEthical clearance was obtained
from the Ethical Review Committee of the Faculty
of Medicine, University of Jaffna. (J/JERC/19/
105/NDR/0213). As it was a retrospective study,
informed consent was not possible. Confidentiality
is assured.

Statistical analysis: This was done using the
Statistical Package for Social Studies (SPSS 22)
Frequencies and percentages were used in the
analysis. The disease burden of paediatric renal
disease was calculated as the proportion of the total
number of paediatric admissions to the number
diagnosed with a renal condition.

Results

A total of 13,311 admissions were considered and
544 data were filtered using the software package.
A total of 517 (95%) with renal diseases were
considered and the rest (n=27) were not considered
due to incomplete data. A total of 6 hours was
spent to retrieve and categorise the data from the
patient management system. Renal disease burden
was 3.9% for the whole population and the annual
renal disease burden ranged from 3.7% to 4.4%
(Table 1).

Table 1: Paediatric renal disease admissions during the study period

Year Total number of Total number of new patients Percentage of patients with
admitted patients admitted with renal diseases renal diseases
2015 2783 123 4.42
2016 2917 111 3.81
2017 3975 149 3.75
2018 3636 134 3.69
Total 13,311 517 3.88

The mean age of the population was 3.8+1.7 years.
There were 270 (52.3%) boys and 247 (47.7%)
girls with a male: female ratio of 1:1.1. The family
type was extended in 51.6% of the patients and

52% of the mothers had not completed secondary
education. Majority (63.8%) obtained their
drinking water from an underground source. (Table
2)
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Table 2: Socio-demographic features of the patients

Socio-demographic feature Number (%) Socio-demographic feature Number (%)

Age range (vears) Water source for drinking purposes

Less than 1 150 (29.0) Ground water 330 (63.8)

1-5 247 (47.8) Tap water — from common source 85 (16.4)

More than 5 120 (23.2) Mineral water 102 (19.7)

Family history of renal disease Household income (Rupees)

Positive 32 (06.2) Less than15,000 204 (39.5)

Negative 485 (93.8) 15,000-50,000 223 (43.1)
More than 50,000 90 (17.4)

Family type Maternal educational level

Nuclear 267 (51.6) Primary incomplete 24 (04.6)

Extended 250 (48.4) Primary complete 57 (11.0)
Secondary incomplete 188 (36.4)
Secondary complete 203 (39.3)
Higher degree 45 (08.7)

Our analysis shows that UTI was the major renal acute glomerular nephritis, 14%. The disease

disease comprising 56% of all admissions followed
by nephrotic syndrome comprising 17.6% and

spectrum is shown in table 3.

Table 3: Spectrum of paediatric kidney diseases

Renal disease (ICD 10 Number) Number (%)
Urinary tract infection (N39) 289 (55.9)
Nephrotic syndrome (N04.9) 91 (17.6)
Acute glomerular nephritis (N00.9) 72 (13.9)
Chronic renal failure (N18.9) 20 (03.9)
Acute renal failure (N17.9) 06 (01.2)
Congenital anomalies of the renal tract(Q64.9) 10 (01.9)
Tubular disorders including renal tubular acidosis (N25.89) 09 (01.9)
Hemolytic uremic syndrome (D59.3) 01 (0.2)
Malignancy of the renal tract (C67.9) 04 (0.8)
Renal Calculi (N20.0) 07 (01.3)
Hypercalciuria (R82.994) 04 (0.8)
Isolated Haematuria (R31.9) 04 (0.8)

Family history of renal disease was seen in 32
(6.2%) patients and the presence of renal calculi in
the first degree relative was the common clinical
entity (88%, n=28). UTI was the common group of
disecase. Among the patients with UTI a total of 191
(66%) patients presented with fever, 75 (26.8%)
with urinary symptoms and 35 (12.2%) with
abdominal tenderness. The urine culture was
positive with single organism in 117 (40.4%) of the
patients and 99 (85%) was Escherichia coli
followed by other Enterobacteriaceae (12%).
Mixed growths were seen in 22.5% (n=65).
Ultrasound Scan (USS) was performed in 246
(90%) and 128 (52%) had renal parenchymal
involvement and renal tract anomaly in 6 (2.4%).
Children under one year with proven UTI were 89
(47%) and all of them had USS of abdomen and in
these patients DMSA was performed in 42 (47%),
MCUG 11 (6%) and DTPA was done in 16 (18%).
There was no significant association with maternal
education and family income
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There were 91 (17.6%) children in the category of
nephrotic syndrome with the mean age of 3.11+
1.05 years. Renal biopsy was performed in 21
(23%) which showed minimal change nephrotic
syndrome (MCNS) in 14 (67%), focal segmental
glomerulosclerosis (FSGS) in 3 (14%) and
membrano-proliferative glomerulonephritis
(MPGN) in 2 (9.5%). A total of 86 (94.6%)
patients were steroid responsive. Rest of the
children needed a second line immune-modulating
drug to achieve remission. Recurrent admissions
were seen commonly in this group of patients
which accounted for 24% (n= 22) who were
admitted more than once. There were no cases with
congenital nephrotic syndrome.

The diagnosis of nephritis in the study population
was made based on the clinical features. Majority
of the children presented with haematuria (96%,
n=609), facial puffiness (89%, n=64) and
hypertension (86%, n=62). Anti streptolysin O titre
(ASOT) was checked in 28 (38.8%) and it was
above 400IU in 20 (71%). CKD excluding the
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renal tract anomalies were 20 (3.87%) and the
cause was not known in 12 (60%). Three patients
had CKD following haemolytic uraemic syndrome
(HUS), three following glomerulonephritis and two
following systemic lupus erythematosus (SLE).
Eight patients were on regular dialysis and 3 (30%)
succumbed to the illness. Renal tract anomalies
were seen in 10 (1.9%) and the mean age of
presentation was 8.2+1.8 months. Antenatal scans
detected the anomaly in 4 patients (40%). The
common anomaly was posterior urethral valve
(40%, n=4) followed by dysplastic kidney
(30%n=3) and pelvi-ureteric junction obstruction
(30%, n=3). Tubulopathy and idiopathic
hypercalciuria were seen in 2.1% and 2.5%
respectively. Growth faltering was the commonest
(73%, n=8) clinical presentation for tubulopathy

and haematuria (75%, n=3) for hypercalciuria.
Isolated haematuria was the reason for referral in
4(0.77%) patients, where the diagnosis was not
made due to limited facilities. There were 4 cases
(0.8%) diagnosed with Wilms tumour during the
study period. They were transferred to cancer
institute Maharagama for further evaluation and
management.

The overall outcome of the renal diseases indicated
that majority (49.7%) were on regular follow-up
and 6.1% were referred to specialised renal units.
Table 4 shows the overall outcome of the renal
diseases. The mortality of these patients was 0.7%
of the total study population. The main reason was
CKD and renal tract malignancy.

Table 4: Outcome of the renal diseases

Qutcome Number (%)
Discharged without any follow-up 216 (41.7)
Regular follow-up 257 (49.7)
Transferred to specialized renal units 32 (06.2)
Haemodialysis 08 (01.5)
Dead 04 (0.7)
Total 517 (100.0)
Discussion

There are many reports and articles related to renal
diseases in children and reports from Sri Lanka are
limited to specific diseases such as CKDu,
nephrotic syndrome and UTI*®’. The experience
from a tertiary centre of the inpatient profile of
renal diseases is been reported here. The neonatal
and the outpatient data have not been included in
the study. The reports from different parts of the
world suggest that paediatric renal diseases
comprise 3-8.9 % of all patients admitted to a
general pediatric ward'"'2, In our study, kidney
disease accounted for 3.9% of all admissions. It
also follows the other studies reflecting renal
disecases as a significant cause of morbidity
indicating that there may be similar genetic and
environmental factors involved.

The most common age group affected in our study
was children between 1-5 years of age (49.1%).
The number of new cases each year also has been
remaining relatively constant from 2015 to 2018.
Studies reported in the literature indicate a rising
trend'"!2. The rising trend is not demonstrated in
our study due to smaller case numbers and the
possibility of not having proper screening measures
to identify renal diseases. Males (52.6%) were
affected more than the females (47.4%). Similar
results were reported by various authors whereas
some studies reported equal gender
distributions'>!*. Possible explanation may be due
to male hormonal milieu having a negative impact
on the kidney haemodynamics'®.
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UTI was the commonest cause of admission
accounting for about 55.9% of all renal diagnoses.
Nephrotic syndrome, another common paediatric
renal problem reported in the literature, is the
second most common renal diagnosis in our study
accounting for 17.6%. Nephrotic syndrome
accounted for most multiple admissions in our
study. Third common cause was acute glomerular
nephritis accounting for 13.9% of renal diseases.
These are potentially preventable causes of chronic
kidney disease and may contribute to the CKD load
of adolescents and adults in the region. Studies
done in North India and Iran suggest acute
glomerulonephritis and nephrotic syndrome as the
common renal diseases'>!*. The difference in the
spectrum of diseases may be explained by the
geographical variations'*1°,

Even though UTI is diagnosed based on the urine
culture, this study indicated children treated based
on clinical grounds. Considering the clinical
presentation of UTIs, unexplained fever was the
commonest (66%) followed by typical urinary
symptoms (12.2%). This is compatible with the
literature ~ available'>'%.  Considering  the
investigations, culture positive UTI with single
organism was seen in 40.4% and the common
organism was Escherichia coli. 1t is compatible
with a study done in tertiary care centre in Sri
Lanka which also showed that coliforms were
isolated in 60% of the patients®. A fair number
(37%) of children with UTI had negative urine
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cultures. The literature states culture positivity is
seen only 60% of the time'*. The low yield may be
explained by prior use of antibiotics in the
community which may be the cause for the low
yield in our study as well. Urine culture with
mixed growth patterns was seen in 22.5% of the
children indicating contamination mainly due to
improper collection methods. None of the other
studies demonstrated this feature; hence education
regarding use of antibiotics and collection
techniques must be reinforced to both medical
personnel and patients'*!%. Almost 90% of the
children with UTI had an USS of the renal system
and 52% of them had some abnormality. A clear
consensus must be devised to help in selecting the
patients for an USS.

The onset of disease of nephrotic syndrome was
less than 5 years in our study and it was compatible
with studies done in India!’. ISKDC found that
almost 60% of the children with minimal change
nephrotic syndrome were from two to less than six
years of age'®!7. Majority of the children with
nephrotic syndrome were steroid sensitive in our
study and it was the same in other studies as well®
6. It may be the fact that nephrotic syndrome
behaves the same throughout the world even
though environment, heavy metals and certain
viruses play a role in this'®. Glomerulonephritis
was the 3™ common condition in our study. Post
infectious glomerulonephritis is the common cause
of nephritis reported in literature!>?°, We could not
establish this fact due to limitation of resources to
check the antibody titres for infections. Six patients
had acute kidney injury (AKI) and the underlying
causes were sepsis, snake envenomation and
dehydration due to diarrhoea. Sepsis was the
leading cause of AKI in other studies’’. The
aetiology for AKI cannot be arrived at from this
study due to the low numbers. AKI due to snake
envenomation has been reported in studies from
India'®2°,

Positive family history of renal disease was seen in
6.2% of the study population and 88% had renal
calculi. This was not related to the diseases the
children had but it may be explained by the
increase incidence of renal calculi and CKDu over
the recent past in this part of the country?>?*. The
overall outcome of the renal diseases indicated that
the majority (49.9%) were on regular follow-up
and 6.1% were referred to specialised renal units.
Four (0.7%) died due to renal diseases. Regular
follow-up of these patients is mainly advocated to
prevent further renal diseases in the patients and
hence it becomes a burden to the healthcare
facilities®. It can be prevented if clear protocols
are available to facilitate the care of these children.
Protocols should be developed to screen children at
outpatient, general practitioner levels and clear
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guidelines on follow-up of these patients utilising
the existing healthcare system in the community.

As this was a single-centre study, the extracted data
may not have been an adequate representation of
the entire population. Some of the actiologies had
low numbers as it was a single general paediatric
unit. A prospective study is recommended to
evaluate the aetiology in detail. Electronic patient
management systems are useful and saves time
specially to conduct retrospective studies.

This study gives an insight into the overall disease
spectrum of the renal diseases in a tertiary care
general paediatric unit. Infection of the renal tract
was the common cause of admission in our study.
Proper collection of urine and rational use of
antibiotics will help in the management of UTIL.
Early recognition by proper investigation,
treatment and regular follow-up are essential in the
management of children with kidney diseases.

Conclusions

Renal diseases accounted for 3.9% of total
admissions during the study period. UTI was the
commonest disease (55.9%) followed by nephrotic
syndrome (17.6%) and acute glomerulonephritis
(13.9%).
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