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Abstract: Vitamin D dependent rickets type 2 A (VDDR2A) is a rare autosomal recessive disorder due to end-organ
resistance to 1, 25 (OH), vitamin D3. Clinically it can emerged by growth retardation. Rickets in the first year of life is
frequently associated with alopecia, hypocalcaemia, secondary hyperparathyroidism. We report a rare case of VDDR2A in a 2
years old boy presenting with failure to thrive, developmental delay, bilateral femoral fractures and prolonged QT interval on
EKG. The patient was lethargic, hypoactive, with dysmorphic features, triangular facies, defective dentition, short dysmorphic
bowing lower limbs. Laboratory workup showed hypocalcemia, hypophosphatemia with high PTH level and high alkaline
phosphatase level. Insuficient vitamin D2-D3 level was found. The diagnosis was confirmed on whole exome sequencing. A
wide range of clinical features exists in VDDR type I1. The treatment of the patient with high doses of intravenous and oral
calcium, phosphorus and vitamin D gave a slow and a minimal response. In order to achieve a disease control, treatment
should be started early in the course of the disease. High doses of intravenous and oral calcium infusions are needed for a good
response. However, long term administration of calcium results in complications such as cardiac arrhythmia, hypercalceuria,
nephrocalcinosis.
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A typical presentation consists of early onset rickets,
growth retardation, hypocalcaemia, high 1, 25(OH), level,
secondary hyperparathyroidism with or without alopecia.
[2-6]

Treating patients with higher doses of vitamin D, IV
calcium and calcitriol is recommended. [5, 7]

Till date, 11 pediatric cases of VDDR2 were reported in
the literature. [1-8] We report here a rare case of VDDR2A in
a 2 years old boy presenting with failure to thrive, severe
hypocalcemia, bilateral humeral and femoral fractures.

1. Introduction

Rickets is a bone disease characterized by defective
mineralization of growth plate secondary to decreased
calcium, phosphorus levels, deficiency of vitamin D and also
decreased activity of alkaline phosphate. [1]

The main known types are calcipenic and phosphopenic
rickets, but genetics play a role in 13% of cases resulting in a
vitamin D hereditary dependent rickets form. It is further
classified into types 1A, 1B, 2A, 2B. [1]

Particularly, VDDR2 (vitamin D dependent Rickets type
2), also known as HVDRR (hereditary vitamin D resistant
Rickets is a rare autosomal recessive disorder. [1-6] It is
caused by mutations in vitamin D receptor gene (50
mutations noted till date), encoded by chromosome 12q12-
ql4, leading to end-organ resistance to 1, 25 (OH), vitamin
D3; thus a poor response to vitamin D supplementation. [2-7]

2. Case Report

A 2 vyears old boy, born by C-section from non-
consanguineous parents, at term, with previous ICN
admission for neonatal sepsis, and a history of recurrent
pulmonary infections presented to the hospital for failure to
thrive, hypocalcaemia, bilateral femoral fractures,
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neurodevelopmental delay.

At presentation, the patient was lethargic, hypoactive, with
dysmorphic features, triangular facies, defective dentition,
short dysmorphic bowing lower limbs. There was no blue
sclera.

Motor power in all extremities was less than 3. Otherwise,
the neurologic exam was normal.

His current weight was 7,5 kg, head circumference was
47.5 and height =71 cm corresponding to -3SD (standard
deviation) on growth chart.

Vital signs were within normal range.

Primary investigations were within normal limits including
CBCD (Hemoglobin =13.9 g/dl, Platelets=392000, White
blood cells =14800), creatinine, CRP, transaminases, lipase,
PT, PTT, albumin and urine analysis.

Electrolytes were normal except for hypocalcaemia
(Cat++=7.29), hypophosphatemia (Phosphorus= 2.81). In
addition, labs showed hyperparathyroidism (PTH level =
310.6) and high Alkaline phosphatase level (1991).
Insufficient vitamin D2-D3 level was found (21.81) but
1.25(0OH) vitamin D was not available in our laboratory.

Urine spot for Calcium was low<0.8 mg/dl, urine
creatinine =20.61 mg/dl and urine phosphorus=54.7mg/dl,
thus eliminating the presence of renal tubular acidosis and
hypophosphatemic rickets.

Cortisol level (511 nmol/l) and ACTH level (16.7 pg/ml)
were normal eliminating the presence of Cushing syndrome
as cause of hypophosphatemia.

Antitransglutaminases were negative with normal level of
IgG (3.8 AU/ml) and IgA level <3; ruling out the presence of
celiac disease and autoimmune disorders.

Given the child’s history of recurrent respiratory infections
associated with failure to thrive, a sweat chloride test was
done to rule out cystic fibrosis which turned out to be
negative.

EKG showed QT prolongation (QTc =600ms) and the
echocardiogram was normal.

A large skull diameter was noted on skull X-ray but no
evidence of skull fracture or craniosynostosis. (Figure 1)

Figure 1. Skull X-ray showing a large skull diameter.

X-rays of forearm, arm and leg were remarkable for a
fibrillary aspect, periosteal apposition and demineralization
of bones. Also, genu varum, convexity of the legs, bilateral
femoral and humeral fractures, widening of shoulder joints,

scoliosis, fraying of metaphysis of elbow were found on
skeletal X-rays. (Figure 2 and figure 3)

Figure 2. Upper extremities X-ray showing fibrillary aspect, periosteal
apposition and demineralization of bones.

Figure 3. Lower extremities X-ray showing a genu varum with convexity of
the legs and bilateral femoral shaft fractures.

Treatment with high doses of intravenous and oral
calcium, phosphorus and Vitamin D was given with minimal
and slow response.

After stabilization of the patient and normalization of
calcium level, the patient was discharged on cholecalciferol
and calcium gluconate PO.

Whole exome sequencing showed a pathogenic variant in
the VDR gene at the homozygous state on chromosome 12q
confirming the diagnosis of vitamin D Dependent Rickets
type 2A (VDDR2A).

3. Discussion

Vitamin D deficient rickets is a common nutritional
disease in infants and children, and can be easily diagnosed
and treated by oral or parenteral Vitamin D supplementation.
On the other hand, Vitamin D-resistant rickets is a very rare



175 Hanady Al Haddad ef al.: Vitamin D-Dependent Rickets Type 2: Rare Case Report

disorder characterized by resistance to traditional therapeutic
regimens that appear in several different phenotypes,
heterogeneous pathogenesis, and clinical features. [6]

VDDRII is an extremely rare disorder caused by target
organ resistance to 1,25 (OH), Vitamin D3, the biologically
active form of Vitamin D. It is diagnosed through the finding
of normal or elevated circulating levels of 1, 25(OH),
Vitamin D3, which can differentiate it from Vitamin D-
dependent rickets type 1 (VDDR I). [2] However, we could
not measure 1, 25(OH), Vitamin D3 Levels. For the
confirmation of the diagnosis, molecular testing showed that
a pathogenic variant was identified in the VDR gene at the
homozygous state: VDR: p. His447Pro.

A wide range of clinical features exists in VDDR type II.
These include the variable response to therapy with Vitamin
D derivatives and the presence or absence of alopecia. [9]

One of the very common clinical characteristic in cases
with Vitamin D-dependent rickets type II is alopecia. [2] It
may be present at birth or within the first few months of life.
Alopecia is generally not responsive to treatment. [10] The
authors Nina et al, Balsan S et al, Feldman D et al registered
in their cases the existence of partial alopecia, whereas the
author Stojanov presented one case suffering from total
alopecia. Some investigators associated the development of
alopecia with a more profound 1,25(OH), Vitamin D3
resistance. [7, 11-14] However, our 2 years old boy did not
present with alopecia but still he had profound 1,25(0OH),
Vitamin D3 resistance.

Radiographic changes and clinical manifestation in bones
(bilateral femoral and humeral fractures, widening of
shoulder joints, scoliosis, fraying of metaphysis of elbow)
were characteristic of rickets in our case. Identical changes in
bones are also present in case with vitamin D deficiency
rickets, but they disappear with therapeutic dosage of vitamin
D (5000 IU/per day) during the time period of 3-5 weeks.
[15] On the other hand, in our case, the bony changes started
to disappear after three and half months of treatment with
high dosages of calcitriol and calcium. This was seen when
the values of calcium and alkaline phosphatase were brought
to normal.

Slow disappearance of radiological changes in bones in
line with normalization of other laboratory findings is in
favor of diagnosis of vitamin D —dependent rickets type II.

Clinical features include retarded growth, short stature and
bone defects, leading to body deformities, bowing of legs,
muscle weakness.

To our knowledge, oral manifestations in VDDR2 were
reported only by few authors. Zambrano M et al, Souza AP et
al described oral findings as enamel hypoplasia, dentin
defects and dental abnormalities and carious teeth. [16-17]
The present case reported the same findings of oral
manifestations.

The use of intravenous high-dose calcium infusions
followed by a high dose of oral calcium is an effective
method of treatment of VDDRII. The treatment is more
effective if started early in the course of the disease and leads
to early healing and better growth with prevention of bone

deformities. [2] We manage our patient with oral calcitriol (2
png/kg/day in two divided doses) and supplemental calcium (3
g/day). High doses of calcium give good response. However,
complications such as cardiac arrhythmia, hypercalciuria, and
nephrocalcinosis are associated with long term administration
of calcium. [18]

4. Conclusion

Calcium and phosphate metabolism play a major role in
bone mineralization, regulated by parathyroid hormone and
1,25(0OH),D. 13% of total rickets are due to Vitamin-D
dependent rickets, which is hereditary in origin. Early
diagnosis and prompt treatment corrects the disturbed bone
metabolism, improves the quality of life and protect from
fatal cardiac arrhythmia.
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