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Abstract 

VDDR-II is a rare inherited disorder due to end-organ resistance to 1,25 (OH) D . 2 3

Three children presenting with growth failure and skeletal deformities were 

diagnosed with VDDR-II. Two children had alopecia. All had florid clinical and 

radiological rickets. The biochemical abnormalities were hypocalcaemia, 

hypophosphataemia, raised alkaline phosphatase, normal levels of serum 25(OF)D , 3

high 1,25 (OH) D  with secondary hyperparathyroidism.2 3

Introduction

itamin D-dependent rickets type II V(VDDRII) is a rare, autosomal 

recessive (AR) disorder characterised by 

end-organ resistance to 1,25 (OH) D , 2 3

leading to an increase in circulating levels 

of calcitriol and rachitic changes not 
1responsive to vit D treatment.  This is a 

report of 4 patients with VDDR II, two of 

them having alopecia with review of the 

salient features of this disease.

Case Report

Patient 1: 2½ year old girl born out of 

consanguineous union presented with inability to 

walk for the last one year and deformities of lower 

limbs. She had alopecia of scalp since 1 month of age. 

Before presenting to us she had serum calcium (Ca) 

8.3 mg/dl, phosphorus (P) 1.3 mg/dl and alkaline 

phosphatase (AP) of 2866 IU/I. She was treated with 

calcium supplements and vit D in dose of 2,200000 

units. On examination she had rachitic changes 

(fronto-parietal bossing, open anterior fontanelle, 

wrist widening, anterior protrusion of chest, rickety 

rosary, anterior bowing of tibia), discoloured carious 

teeth, alopecia of scalp, brow and eyelashes. Her 
rdweight was 7.75 kg and length 71.2 cm (<3  centile).

Patient 2 : 1 year old male sibling of above 

patient was also examined. He had alopecia at 10 

days of life and absence of brow and eyelashes. He 

had rachitic changes with weight of 7.9 kg and length 
rd67.5 cm (<3  centile).

Patient 3: 3 year 9 month old boy born of 

consanguineous union presented with deformities of 

upper and lower limbs and inability to walk for the 

last 2 years. He had serum Ca-8.3 mg/dl, P-4.1 

mg/dl, AP-3334 IU/I; before coming to our hospital 

for which he was treated with vit D 6000000 U and Ca 

supplements. On examination he had rachitic 

changes and carious tooth. His weight was 9 kg and 
rdlength 83 cm (<3  centile). All patients had normal 

CBC, electrolytes, creatinine, blood gas, liver 

functions, stool and urine examination (no claciuria)

Tubular reabsorption of phosphorus (TRP) was 
rdnormal in patients 1 and 2 while in the 3  patient it 

was 60% (Normal >85%)

All patients had features of florid rickets on X-

rays.

Other investigations are as shown in Table 1

Table 1: Investigations

Normal lab. Values : 25[OH]D-10-45ng/ml, 1,25 

(OH)  vitD -29-65 pg/ml; i PTH-12-72 pg/ml2 3

Patient 1 Patient 2 Patient 3

Serum Ca (mg/dl) 7.7 6.9 8.2

Serum P (mg/dl) 2.8 2 3

AP(IU/L) 2424 6580 2575

25(OH) vit D3 24.5 18.8 49

levels (ng/ml)

1,25(OH) vitD 151.3 194.5 219.32 3

levels (pg/ml)

i PTH (pg/ml) 303 297 529
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Discussion

Vitamin D-deficient rickets is a 

common nutritional disease seen in our 

country, easily treated with cholecalciferol 

(vit D). Vitamin D-resistant rickets on the 

other hand, defined by its resistance to vit 

D treatment, has various aetiologies and 

heterogenous pathogenesis, presenting 

with different phenotypes and clinical 

features. VDDR-II is a form of hereditary 

resistant rickets due to mutation in the 

gene encoding vit D receptor. The other 

type VDDR-I is due to mutation in the 1 

alpha (OH)ase gene. Both diseases display 

an AR trait, but a low serum level of 

1,25(OH) D  due to defective 1-?-2 3

hydroxylation of 25(OH) D  in the kidneys 2 3

is seen in VDDR-I differentiating it from 

VDDR-II which has high serum levels of 
2,31,25(OH) D .2 3

All of our patients were born out of 

consanguineous unicon and had clinical, 

laboratory and radiological findings 

compatible with VDDR-II (rachitic 

d e f o r m i t i e s ,  h y p o c a l c a e m i a ,  

h y p o p h o s p h a t a e m i a ,  s e c o n d a r y  

hyperparathyroidism, normal serum 

25(OH) vit D3 and high 1,25(OH)  vitD .) 2 3

Similar biochemical findings were found in 
421 patients studied by Hochberg.  These 

patients had hypocalcaemia, raised AP 

(990-5500U/L), elevated PTH (85-480 

pg/ml), normal 25(OH)D  (14-35 ng/ml) 3

and raised 1,25(OH)  vitD  (95-280 pg/ml). 2 3

Increased serum calcitriol is the first to be 

noticed, followed by increased plasma PTH 

and then hypocalcaemia at around 6-9 
4months of age.  Our patients presented 

after 1 year and hence showed all 

biochemical features. Patient 3 had 

phosphaturia (low TRP) at presentation. 

Though this is a characteristic feature of 

hypophosphataemic rickets, it has been 
5seen in 19.2%  patients having VDDR, 

attributed mainly to phosphaturic effect of 

secondary hyperparathyroidism. Patient 

2, sibling of patient 1 was diagnosed with 

VDDR-II, after we insisted that the mother 

bring him for a check-up. It is thus 

important to screen other siblings with 

this disease which has a 25% chance of 

recurrence (AR inheritance).

Vitamin D receptor (VDR) expression 

in skin keratinocytes is essential in a 

ligand-independent manner for the 

maintenance of the normal hair cycle. 

Therefore VDDR-II frequently results in 
6alopecia.  Apopecia can be the only clinical 

sign at birth. It involves the scalp, body, 

pubic hair and often eyebrow but spares 
4the eyelashes.  However 2 of our patients 

had alopecia of the eyelashes in addition to 

the scalp and brow. Some investigators 

feel that development of alopecia is 

associated with resistance to calcitriol 
7therapy.  Dental health is poor in patients 

with VDDR-II with findings of severe 

caries, enamel hypoplasia, gingivitis and 
4delayed eruption.  All our patients had 

delayed eruption of tooth while 2 patients 

had other dental problems like caries and 

enamel hypoplasia. Growth retardation is 
8frequent in VDDR-II  as was seen in all our 

patients. Growth failure develops during 

the first year of life which is also the time 

for rachitic bone changes like craniotabes, 

rosary, wrist splaying and X-ray evidence 

of rickets. Bowing of legs and deformities of 

lower limb bones is a relative late 
4manifestation.  Our patients showed most 

of the above mentioned rachitic features. 
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Radiological examination of bones reveals 

classical lesions of rickets, along with 

f e a t u r e s  o f  s e c o n d a r y  

hyperparathyroidism like widening and 

s p l a y i n g  o f  m e t a p h y s e s  

w i t h  c o a r s e  t r a b e c u l a t i o n ,  

undermineralisation, loss of provisional 

zone of calcification, areas of extensive 

resorption and often evidence of old 
4fractures.  Our patients showed all above 

features, while presence of unhealed 

fractures was seen in 2 patients. 

Treatment of VDDR-II is challenging, as 

response to massive doses of vit D 

analogues and oral Ca therapy is variable 

and unpredictable. The use of intravenous 

high dose Ca infusions to cure bone 

pathology followed by high dose oral Ca is 

found to be an effective mode of 
9treatment.  Though treatment with 

calcitriol and high dose oral Ca could be 

initiated in our patients, need for 

prolonged and costly therapy led to 

discontinuation of follow up.

To conclude, VDDR-II is a severe 

disease with characteristic clinical and 

biochemical findings. Presence of alopecia 

in a child calls for early investigation of 

VDDR-II, so as to institute timely therapy. 
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