[ ¥ Case Report

Clinical and Genetic Profile of Indian Children with Primary Hyperoxaluria

Abstract

Primary hyperoxaluria (PH) has heterogeneous renal manifestations in infants and children. This
often leads to delay in diagnosis. In the past 3 years, genetic samples were sent for seven children
with a clinical diagnosis of PH. Their medical records were reviewed for clinical presentation and
outcomes. Of the seven children, three were males. The median age of presentation was 4.9 years
with the youngest presenting at 3 months of age. Nephrolithiasis, the most common presentation was
associated with renal dysfunction in two children. Two children with no significant history presented
in end-stage renal disease (ESRD). The sibling of one of the children in ESRD, with a history of
consanguinity in parents, was screened for asymptomatic nephrolithiasis. Bilateral multiple renal
calculi were found in majority of children followed by echogenic kidneys on ultrasound examination.
Genetic analysis suggested PH Type 1 in five children and type 2 in two children. The mutations
detected in our cohort were different from the previously reported common mutations. There was
no obvious genotype-phenotype correlation noticed. Three children in ESRD are on maintenance
dialysis. Nephrolithiasis being a common presentation of PH needs prompt evaluation. Mutations are
generally population specific, and whole gene sequence analysis is critical in diagnosis.
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decade of life with the less active stone
formation and preserved renal function.

The confirmatory diagnosis of PH
mandates  genetic  analysis.  Genetic
analysis is invaluable in deciding the
appropriate management, prognostication,
prenatal diagnostic testing, and sibling

Introduction

Primary hyperoxaluria (PH) is characterized
by oxalate overproduction and elevated
excretion. Clinical manifestations of PH
are heterogeneous with respect to age
clinical presentation, severity, and rate of
progression of renal insufficiency. Three

genetic forms of the disease are known till screening.

date. We report a series of seven children, five
PH1 is caused due to mutations of them diagnosed with PH 1 and two with
in the alanine-glyoxylate ~ PH 2 with the aid of genetic analysis. There

are no previous published case reports on
PH 2 from India. The mutations seen in our

aminotransferase (AGXT) gene that codes
for the enzyme AGXT. It is the most

severe form, accounting for 80% of all
the cases.'! Although PH 1 can present
as infantile oxalosis,””) the most common
presentation is recurrent urolithiasis with
nephrocalcinosis resulting in end-stage
renal disease (ESRD) by the second
decade of life.! PH 2, generally less
severe than PH 1, has a similar age of
presentation. It is caused by a deficiency
of glyoxylate reductase/hydroxypyruvate
reductase. 4-hydroxy-2-oxoglutarate
aldolase (HOGAI1) which encodes the
enzyme HOGA is mutated in PH 3.5 Being
least severe, it usually presents in the first

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

222

children are different from those previously
reported as common both within and
outside the subcontinent.

Case Report

Among 211 newly diagnosed chronic
kidney disease (CKD) patients over 3 years,
genetic work up for hyperoxalosis was
indicated in seven children.

Of the seven children, three were males.
The median age of presentation was
4.9 years; the youngest and the oldest
child being 3 months and 13): years,
respectively. Two children were siblings
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born to a consanguineous couple, the younger one though
asymptomatic was found to have bilateral renal calculi on
screening. Five children had bilateral nephrolithiasis, renal
dysfunction being evident in two of them. The other two
children presented in ESRD, one among them had infantile
oxalosis.

Stone analysis showed predominantly calcium oxalate
monohydrate. The urinary oxalate levels of the three
children with preserved renal function were elevated, mean
value being 3.2 mmol/1.73 m?/day. Urine glycerate levels
were not checked.

The blood samples of these children were sent to the Mayo
Clinic, USA and polymerase chain reaction technique
was employed for the genetic analysis. Genetic analysis
confirmed PH 1 in five children and PH 2 in two children.
No child had PH 3. Five children were homozygous for
nontruncating mutations, and the other two had truncating
mutations. No two children except for the siblings had the
same mutation [Table 1].

Three children with normal renal function are on
conservative = measures such as  hyperhydration,
pyridoxine (PH 1), and crystallization inhibitors. Those in
ESRD are on continuous ambulatory peritoneal dialysis,
the median duration being 34.6 months.

Discussion

The estimated prevalence of PH is around 1-3 per
million populations. Phenotypic  heterogeneity and
nonavailability of mutational analysis universally have led
to its underdiagnosis. Short of mutational analysis, other
investigations such as plasma and urine oxalate levels are
not confirmatory.

We report a series of seven children with clinical
manifestations ranging from asymptomatic nephrolithiasis
to infantile oxalosis in whom genetic analysis was done.
The results of the genetic analysis confirmed PH 1 in
five children and PH 2 in two of them. Children with
PH 2 had a milder disease phenotype. PH 3 usually being
asymptomatic, was not detected in any of them. Screening
of asymptomatic siblings of the index cases aided in early

detection and initiation of conservative measures before the
occurrence of renal dysfunction.

The PH 1 mutations c. 508G>A, c. 33dupC, and
c. 731T > C have been reported as the commonest in
European and African countries!®”! whereas reports from
North India claim ¢. 302T > C as the commonest.®® The
PH 2 mutations c. 103delG and c. 403 404+2delAAGT
are the most common; the latter predominates in
Asians.[*! However, the different set of mutations detected
in our patients substantiates that these previously
reported mutational hot spots may be population specific.
No obvious correlation was found between the phenotype
and the detection of truncating mutations. This finding
is also evident from the rare kidney stone consortium
PH registry. Data from the same registry also revealed
that barring p.G170R, renal survival in PH 1 did not
depend on the other MiR (p.G41R, p.F152I, p.1244T)
mutations.” None of the MiR mutations were detected in
our patients.

PH often presents as isolated nephrolithiasis with normal
renal function. Hence, children with renal calculi should be
thoroughly investigated for PH. As urinary and serum indices
are unreliable in children with CKD, genetic analysis should
be attempted in every child where PH is being considered
clinically. The mutations being population specific, sequencing
of the entire gene rather than targeted analysis will be required.
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Table 1: Phenotype and the corresponding genotype

Name Age Clinical presentation Diagnosis Mutation

SR 3 months ESRD PH 1 (AGXT) c. 358G>A, p.G120R

BJ 13.3 years Nephrolithiasis, CKDII PH 2 (GR/HPR) c. 494G>A, p.G165D

LA" 6.2 years Nephrolithiasis, ESRD PH 1 (AGXT) c. 653C>T, p.S218L

SA* 4.9 years Nephrolithiasis PH 1 (AGXT) c. 653C>T, p.S218L

DK 1.5 years Nephrolithiasis PH 1 (AGXT) c. 166-11_-8del insTGCATGCAAGAT, c. 166fsX*
ND 13.5 years ESRD PH 1 (AGXT) c. 447_454delGCTGCTGT, p.Leul50fs14X*

JSB 1.7 years Nephrolithiasis PH 2 (GR/HPR) c. 735-1G>A, p.G246fs

*Siblings, *Truncating mutations. PH 1: Primary hyperoxaluria Type 1, PH 2: Primary hyperoxaluria Type 2 GR/HPR: Glyoxylate reductase/
hydroxypyruvate reductase, CKD: Chronic kidney disease, ESRD: End stage renal disease, AGXT: Alanine-glyoxylate aminotransferase
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