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CASE REPORT

Vitamin D-dependent rickets type 1A due to pathogenic variant in CYP27B1:
Case report
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Clinical case: This is a case report of a one-year-old male infant with a history of chronic malnutrition and global

developmental delay who was admitted to the Dr. José Renan Esquivel Children's Hospital with community-acquired

pneumonia complicated by septic shock. Clinical and radiological findings: During his hospitalization, severe

mineral metabolism disorders, multiple pathological fractures, and radiological findings consistent with severe rickets

were documented. Biochemical findings: Biochemical studies revealed persistent hypocalcemia, marked elevation

of alkaline phosphatase, and secondary hyperparathyroidism. Molecular diagnosis: Molecular study by whole

exome sequencing identified a homozygous pathogenic variant in the CYP27B1 gene (NM_000785.4:¢.602_611del;

p.Val201AlafsTer31), confirming the diagnosis of vitamin D-dependent rickets type 1A. Treatment and outcome:

Treatment with alfacalcidol and calcium supplementation was initiated, with a favorable initial clinical and biochemical

response. Conclusion: This case highlights the importance of timely recognition of genetic forms of rickets and the

use of effective therapeutic alternatives in settings where calcitriol is not available.

Introduction

Rickets is a disorder characterized by defective
mineralization of the growth plate cartilage, oc-
curring exclusively in children and clinically
manifested by bone deformities, growth retar-
dation, hypotonia, and, in severe cases, patho-
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logical fractures [1,2]. Although the most fre-
quent cause worldwide continues to be nutri-
tional vitamin D deficiency, there are hereditary
forms of rickets that require a specific diagnos-
tic and therapeutic approach [3].

Vitamin D-dependent rickets type 1A (VD-
DR1A; OMIM 264700) is a rare autosomal re-
cessive disease caused by mutations in the
CYP27B1 gene, which encodes the renal en-
zyme 25-hydroxyvitamin D-1a-hydroxylase [4].
This enzyme is responsible for converting 25-
hydroxyvitamin D into 1,25-dihydroxyvitamin D
(calcitriol), the biologically active form of vitamin
D [5]. Deficiency of this enzyme leads to persis-
tent hypocalcemia, secondary hyperparathy-
roidism, hypophosphatemia, and elevated
alkaline phosphatase, with progressive skeletal
involvement [6].

The standard treatment for VDDR1A consists of
administering active vitamin D (calcitriol) to-
gether with calcium. However, in many Latin
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American countries access to calcitriol is lim-
ited; therefore, alfacalcidiol represents an effec-
tive and safe therapeutic alternative [7,8].
Below, a representative clinical case with se-
vere manifestations and molecular confirmation
is presented.

A one-year-old male infant from a rural area,
with a history of inadequate feeding and no
prior supplementation with vitamin D or other
micronutrients. He presented with generalized
hypotonia and global developmental delay,
without independent ambulation. Chronic mal-
nutrition was also documented. No known fam-
ily history of rickets or other hereditary bone
diseases was reported.

He was admitted due to progressive respiratory
distress, fever, and irritability. On initial physical
examination, he had hypoxemia, subcostal re-
tractions, and poor peripheral perfusion, rapidly
progressing to septic shock of pulmonary origin.

Hospital course

During the acute respiratory phase, community-
acquired pneumonia was diagnosed, requiring
management in the intensive care unit, high-
flow oxygen, and vasoactive support with nor-
epinephrine. During hospitalization, blood cul-
tures were positive for extended-spectrum
beta-lactamase—producing Klebsiella pneumo-
niae; consequently, targeted antibiotic therapy
was indicated. During comprehensive evalua-
tion, abnormal skeletal findings were identified,
prompting directed radiological and metabolic
studies.

Chest radiography showed bilateral heteroge-
neous parenchymal infiltrates, pleural thicken-
ing, and right-sided rib fractures in the
consolidation phase (Figure 1). Radiographs of
long bones revealed severe osteopenia, pe-
riosteal reaction, and multiple pathological frac-
tures, including the right and left humerus, right
ulna, and right femur (Figures 2 and 3).

Laboratory results

Biochemical studies revealed severe distur-
bances of mineral metabolism, with persistent
hypocalcemia, secondary hyperparathyroidism,
markedly elevated alkaline phosphatase, nor-
mal levels of 25-hydroxyvitamin D, and a
marked decrease in 1,25-dihydroxyvitamin D.

The combination of a calcipenic rickets pattern
—characterized by hypocalcemia and hy-
pophosphatemia, severely elevated alkaline
phosphatase, and secondary hyperparathy-
roidism—together with normal 25-hydroxyvita-
min D levels and a marked decrease in
1,25-dihydroxyvitamin D is highly suggestive of
a defect in vitamin D activation.

The diagnosis was supported by integration of
the clinical, radiological, and biochemical find-
ings, consistent with congenital rickets. In this
context, the observed biochemical profile was
compatible with 1-alpha-hydroxylase deficiency,
corresponding to vitamin D—dependent rickets
type | from a pathophysiological and biochemi-
cal standpoint.

Figure 1. Chest X-ray.

Bilateral heterogeneous parenchymal infiltrates, pleural thickening,
and right rib fractures in the consolidation phase.
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Figura 2. Radiografias de huesos largos.

Las radiografias de huesos largos evidenciaron osteopenia severa, reaccion periostica y multiples fracturas patoldgicas, incluyendo himero izquierdo
y derecho. Ademas de fractura en cubito derecho.

Figure 3. Lower limb radiograph. The sequential evolution of biochemical param-
eters is summarized in Table 1, showing per-
sistent hypocalcemia, marked secondary
hyperparathyroidism, and a progressive de-
crease in alkaline phosphatase after initiation of
treatment.

Molecular study

Molecular analysis was performed by whole-ex-
ome sequencing in an accredited external labo-
ratory (BGI Clinical Laboratories), identifying a
homozygous pathogenic variant in the
CYP27B1 gene (NM_000785.4:c.602_611del;
p.Val201AlafsTer31). This variant corresponds
to a 10-base pair deletion that generates a
frameshift and a premature termination codon.
As a consequence, a truncated and nonfunc-
tional protein is produced, with loss of renal 1a-
hydroxylase activity, preventing calcitriol syn-
thesis and explaining the observed clinical
phenotype.

A fracture of the right femur is observed.
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Table 1. Sequential evolution of biochemical parameters of bone metabolism.

Parameter Initial Follow-up Current
Calcium (mg/dL) 6.71 7.01 8.13
Phosphorus (mg/dL) 1.53 1.45 2.39
Alkaline phosphatase 1925 — 1296
(U/L)

PTH (pg/mL) 469.9 437.0 481.5
Magnesium (mg/dL) 1.8 2.3 2.1

25-hydroxyvitamin D (ng/mL): 48.8

1,25-dihydroxyvitamin D (pg/mL): <2.88 (reference value: 19.9-79.3 pg/mL)

The parameters are shown sequentially (initial, follow-up, and current) according to clinical evolution. Measurement of 25-
hydroxyvitamin D showed a normal value, whereas 1,25-dihydroxyvitamin D was markedly decreased. PTH: parathyroid

hormone.

Treatment and outcome

Replacement therapy with alfacalcidiol and cal-
cium gluconate adjusted to weight and bio-
chemical response was initiated, along with
intensive nutritional support and conservative
orthopedic management. The patient showed
progressive improvement in clinical status and
adequate oral tolerance, but with difficulty stabi-
lizing biochemical parameters, requiring pro-
longed hospitalization.

Discussion

VDDR1A is an uncommon but severe cause of
calcipenic rickets, whose diagnosis is often de-
layed due to clinical similarity with nutritional vi-
tamin D deficiency [4,6]. Deficiency of the renal
1-alpha-hydroxylase enzyme prevents conver-
sion of 25-hydroxyvitamin D to 1,25-dihydrox-
yvitamin D, explaining its markedly reduced
levels despite normal 25-hydroxyvitamin D. Re-
duced active vitamin D leads to decreased in-
testinal absorption of calcium and phosphorus,
resulting in hypocalcemia, hypophosphatemia,
and secondary hyperparathyroidism, as well as
increased bone turnover reflected by severe el-
evation of alkaline phosphatase, characteristic
of calcipenic rickets [4].

Frameshift mutations in CYP27B1 are associ-
ated with complete loss of enzymatic function
and more severe phenotypes, characterized by
profound hypocalcemia, marked secondary hy-
perparathyroidism, and early skeletal involve-
ment [9-10]. The variant is reported in the
ClinVar database (Variation ID: 3575036),
where it has been classified as likely patho-
genic. However, considering that it is a truncat-
ing loss-of-function variant in a gene for which
this mechanism is a known cause of disease,
its detection in the homozygous state and the
clear concordance with the patient’s clinical
phenotype, the variant was classified as patho-
genic according to the criteria of the American
College of Medical Genetics and Genomics
(ACMG).

The pathogenic classification was primarily sup-
ported by criterion PVS1, complemented by cri-
teria PM2 and PM3. In this context, the use of
in silico bioinformatic predictors was not consid-
ered necessary.

Molecular diagnosis allowed confirmation of the
etiology, guidance of the specific treatment that

Genetics and Clinical Genomics
DOI: 10.37980/im.journal.ggcl.en.20252759

INFOMEDIC ¢


https://www.infomedicint.com

Canto, et. al. - Vitamin D-dependent rickets and the CYP27B1 gene.

had already been initiated based on biochemi-
cal diagnosis, and provision of genetic counsel-
ing to the family.

Calcitriol is the treatment of choice; however,
multiple studies have shown that alfacalcidiol is
an effective alternative when calcitriol is not
available, as it only requires hepatic hydroxyla-
tion for activation [7,8,11]. In Latin American
countries, where calcitriol availability may be
limited, alfacalcidiol represents a safe and cost-
effective therapeutic option, provided that close
monitoring of serum calcium and phosphorus is
performed [8,12].
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