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Pediatric Renal Ricketsat a
Tertiary Center

We report clinical and etiological profile of 19 children (10 males)
with renal rickets managed in the years 2021-2022. Median (IQR)
age of presentation was 60 (18-96) months. The commonest
cause was renal tubular acidosis (n=8). Genetic analysis
revealed the diagnosis in 83% subjects (5 out of 6 tested).
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Thereported etiology of rend ricketshavebeenrend tubular
acidosis (RTA), chronic kidney disease (CKD), hypophos-
phatemic rickets, vitamin D dependent rickets (VDDR),
chronic liver disease and malabsorption [1,2]. Hypo-
phosphatemic ricketsisthecommonest form of renal rickets
reported in the Western population [3]. A pragmatic and
protocol based approach is required to address the
diagnosis and therapeutic aspects of this challenging
disorder [4]. Thereis a paucity of recent data from Indian
centres on rena rickets. We, therefore, report our
observation on casesof renal rickets.

This was a retrospective case record analysis over a
period of two yearsfrom January, 2021 to December, 2022.
Dataof al casesof diagnosedrend ricketsi.e.,, RTA (proximal
and distal), chronic kidney disease with rickets, hypophos-
phatemic rickets and VDDR were included in study. The
protocol of the study was approved by ingtitutional ethics
committee. Theclinical features, biochemical investigations,
radiological feature and response to therapy were noted. In
addition, resultsof genetic analysisperformedin six children
was aso noted. The diagnosis of RTA, CKD, VDDR and
hypophosphatemic ricket wasmadeasper standard[1]. The
investigation results noted included compl ete blood count,
kidney function test, liver function test, arterial blood gas,
serum calcium, phosphate, akaline phosphatase, urine
microscopy, urine cacium/ creatinineratio, X-ray bilateral
wrist, and ultrasonography of kidney, ureter and bladder.
VitaminD levels(25-OH VitaminD, 1,25 (OH), vitamin D3)
were performed in VDDR to establish its diagnosis.
Ophthamological and hearing evaluation wasperformed, as
and whenindicated.

The present study included 19 patients (10 males); age
group being 3 monthsto 14 years (median 60 months). Four
cases(21.1%) presented duringinfancy, 5 (26.3%) during 1-5
yearsand therest 10 (52.6%) belonged to 6-14 years of age
(WebTablel).
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Failuretothrive, polyuria, polydipsia, wereconsistently
presentinall RTA patients. Nephrocalcinosiswaspresentin
al dRTA patients. Skeletal deformity (genu valgum) was
present in four RTA, three hypophosphatemic and 1 CKD
patient, and Parental consanguinity waspresentinoneof 19
patients.

Hypoka emia(serum potassium<3.5 meg/L) was present
in 6(75%) RTA patients and metabolic acidosisin al RTA
patients (n=8) and CKD (n=7) patients. Two of the dRTA
patients had hemolytic anemia, and of these, one had a
pathogenic variant in SLC4AL. Of thethree pRTA patients,
one child was diagnosed as nephropathic cystinosis based
on the detection of recurrent pathogenic point variation
(c.922G>A (p. Gly308Arg) inexon11in CTNSgene. Heaso
had diabetes insipidus and hypothyroidism. There were
three cases of hypophosphatemic rickets. One girl aged 7
yearswasfound to have pathogenic variationin PHEX gene
(c.1735G>A; p. Gly579Arg). Thechildwasgiventreatment as
phosphategranules, vitamin D, and oral calciumand showed
dramatic response to therapy over two years. One boy aged
14 years had pathogenic variation in CLCN5 gene
(c.473G>A p. Gly158A ), confirming it to be Dent disease.
Cystinosis and Dent disease had features of renal Fanconi
syndrome.

A rareform of refractory rickets (vitamin D dependent
rickets type 2 A) was diaghosed in a 2-year-old boy, who
presented to us with aopecia and rickets. Genetic study
showed homozygous splice acceptor variant in exon 7 of
VDR gene, located on chromosome 12. There were two
deaths among this group of 19 patients. One child had
nephropathic cystinosis and the other had chronic kidney
disease.

The present study wasacaserecord analysisof 19 cases
of ricketswithrenal defects. commonest etiologieswere RTA
and CKD. The median age of presentationwasmuchlessin
pRTA than dRTA and CKD. Five dRTA patients had
metabolic acidosis, hypokaemia, and medullary nephro-
calcinosis. S.C4AL variation is known to cause hereditary
hemoalyticanemiaindRTA patient [ 5]. Bonediseaseor rickets
isrelatively uncommonin dRTA patient, but it waspresent in
two of thefive patients[6].

Another form of rend rickets, which presentswith knee
deformity in adolescents, is hypophosphatemic rickets.
Three cases had thisform of rickets and 2 revealed genetic
variations. This variation as p.Gly88Asp has been pre-
vioudly reported in patients affected with Dent disease [7].
This child had additional findings as hypercalciuria and
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proteinuria. Molecular confirmation could not be done in
third child.

One child had vitamin D dependent rickets type 2A.
Alopeciaispresentintwo-third of casesanditisamarker of
disease severity [8]. Alopecia differentiatesit from VDDR
type 1. Gupta, et al.[9] first reported it in two siblings from
India[9]. Thischildisunder treatment with high doses of
cacitriol and calcium phosphate. The diseaseisresistant to
treatment with very poor responsein caseswith alopecia.

RTA and CKD have been the common causes of rena
ricketsasreportedin other Indian seriesalso[10, 11]. Wehad
no patient in category of malabsorption and chronic liver
disease, which hasbeen previoudy reported [ 12].

The limitations of study are being retrospective case
records analysis and restricted genetic analysis. Early
pointers for non-nutritional forms of rickets are: growth
failure, metabolic acidosisand azotemia. Cliniciansshould be
aware of these pointers for timely diagnosis and
management of such cases.
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