@ OPEN ACCESS

Vitamin D Dependent Rickets Type IB as a Rare Cause of Rickets,

Case Report and Literature Review

Amer O. AL Ali**, Mohammed A. Soeid®, Aiyl H. Nami', Mohammad Q. Masmali®, Abdulaziz M. Safhi*, Ahmad A.
Majrabi*, Marwah A. Agsam®, Adil Alsumm®, Mohammed A. Mahnashi', Norah A. Haltani', Haitham A. Muharraq®,
Mansour A. Mobaraki?, Shemah M. Hakami®, Fatimah M. Hakami’, Mohammed 1. Gadry*, Samirah M.Qumayri®, Ali

Scholars Journal of Medical Case Reports
Abbreviated Key Title: Sch J Med Case Rep

ISSN 2347-9507 (Print) | ISSN 2347-6559 (Online)

Journal homepage:_https://saspublishers.com

Abdulrahman Refaei®

'King Faha Hospital, Jazan, KSA

2Jazan Gereral Hospital, Jazan, KSA

3Alsafa Primary Health care, Jazan, KSA

4Prince Mohammed Bin Nasser Hospital, Jazan, KSA
®Nurse, Primary Health Care, Jazan, KSA

®pedia Consultant Jazan General Hospital, Jazan, KSA

DOI: 10.36347/sjmcr.2022.v10i11.018

*Corresponding author: Amer O. Al Ali
King Faha Hospital, Jazan, KSA

| Received: 09.10.2022 | Accepted: 14.11.2022 | Published: 22.11.2022

Abstract

Case Report

Aim: The aim of this paper to report one case with vitamin D-dependent rickets, type IB. Methods: Diagnosis has been
established based on physical examination, laboratory findings and radiological examination and confirmed by
positive gentic mutation. Results: Here we report a 3 year old Saudi female who present with valgus deformity of the
feet and delayed motor development with biochemical, radiological evidence of vitamin D disorders. Since vitamin D
level was low she was assumed and treated as being due to vitamin D deficiency and treated with cholecalciferol / one
alpha for 1 year, but there was no improvement, latter on referred to us where we did gentic study which show a
positive gentic mutation at CYP27B1 confirming diagnosis of Vitamin D dependent Rickets 1B, and treatment with
Calcitriol then patient show great improvement within 4 weeks, Alkaline phosphatase and PTH both drop to normal
levels. Clinical and radiological evidence of the improvement was seen after 3 months of Calcitriol. Conclusions: In
this paper, we raise the awareness that Rickets with low vitamin D25 level not always mean deficiency, especially if
patient fail to improve with cholecalciferol, and in such case, a rare inherited disorder of Vitamin D activation and
action should be looked for, and gentic study is helpful in such cases.
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INTRODUCTION

Classical vitamin D deficiency remains the
major cause of rickets among children worldwide. A
combination of poor nutritional, social, and climatic
conditions explains much of this deficiency. Even in
sunny countries such as Saudi Arabia, rickets remains
prevalent in different age groups [1-3].

The prevalence of vitamin D deficiency (25-
hydroxyvitamin D3 [25(OH) D3] is <25 nmol/L) and
vitamin D insufficiency (25(OH)D3 level is 25-50
nmol/L) in children and adolescents between 6 and 15
years of age in the Kingdom of Saudi Arabia is 44.5%
and 49.9% respectively, over all 95.4% angham et al.,
[2]. In order to accurately diagnose the cause of the
rickets, one should understand its activation pathway.

Figure 1, show the pathway of vitamin D activation
pathway.

Cholecalciferol (vitamin D-3) is formed in the
skin from 5-dihydrotachysterol. This steroid undergoes
hydroxylation in 2 steps. The first hydroxylation step
occur in the liver by 25-hydroxylase to produce 25(0OH)
D3 and the second step of hydroxylation occur in
proximal convoluted tubules in kidney by la-
hydroxylase to produce hormonally active 1, 25-
dihydroxyvitamin D3.

Any defect in this pathway or inadequate level
of bone Ca, Po4 or ALP, may lead to Rickets. VDDR
1B, (MIM 600081), is an autosomal recessive disorder,
caused by Mutations of CYP2R1 gene responsible to
produce 25 Hydroxylase enzyme in the liver [3-7].
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It is a very rare condition that has been
reported to currently affect around Seven families [7-
12] patients will have low level of vitamin D 25, this is
why it is common to miss it and wrongly labeled and
treated as being vitamin D deficiency. In KSA,
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VDDR1B have been reported in 3 papers [2, 12, 13].
Those patients with VDDR1B) will respond to calcidiol
(Vitamine D which is already hydroxylated with 25
hydroxylase enzyme) [7, 8].
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Figure 1. Metabolism of vitamin D3 in the skin, liver and kidney. 7-Dehydroxholesterol in the skin is converted in two steps and beginning
with the exposure to ultraviolet light to vitamin D3, which is transported in the blood (mostly protein-bound) to the liver where the
side chain is hydroxylated at the C25-position, The resulting 25(0H)D3 is the major circulating form of vitamin D, In the kidney, 25(0H)
D3 Is hydroxylated at either the C1- or the C24 position to form either 13,25(0H)203 or 24R25(0H)2D3. The cytochrome P450 (CYP)
dependent enzymes responsible for these transformations are, respectively, the 25-hydroxylase (CYP2R1), the 1a-hydroxylase (CYP2781)
and the 24R-hydroxylase (CYP24A1 or CYP24). Helen L. Henry copyright 2011. Modified with permission

Helen L. Henry. Regulation of vitamin D metabolism. Best Practice & Research Clinical Endocrinology & Metabolism, BPRCEM, 2011;

25:531-541

History

In this report we describe, 3 years old a Saudi
female, with a history of delayed walking and feet
deformity, she had no history convulsion or
malabsorption or any chronic disease. Her nutritional
history was adequate and she was not exclusively
breastfeeding.

Patient was treated at other hospital with
cholecalcefrol / one alpha and Calcium globionate for 1
year with significant improvement.

Her examination shows frontal bossing,
rachitic rosary. Growth parameters show growth
restriction, height, - 3 SD but her weight was -1 SD.
with lower limb abnormalities (genu valgus) and mild

Positive consanguinity and no family history hypotonia.
of rickets, and her mother had normal vitamin D25 level
during pregnancy. Other systemic examination was unremarkable
investigations.

Test Result Normal Range
vitamin D25 level of 10 ng/dI 10 ng/dl (low) 30-70 ng /dI
Vitamin D1, 25 17 pg/ml (normal | 15-75 pg/mL ),
PTH 120 pmol /1 (high) | 2-7 Pmol/l
ALP 2800 U/L (high) 150- 350 u/ |
Phosphorus 0. 5mmol/L (low) | 1.2-2.8 MMOL/
Calcium 1. 8 mmol/L (low) | 2. 2-2. 8 mmol/L
Ca /Creatinine ratio in urine = | 0. 1 mmol (low) Less than 0. 2

Other electrolyte and CBC, Renal,
Celiac screening was normal.

Liver function,
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Radiology
X. ray show active rickets (A), which was
resolved 3 months after calcitriol (B).

Gentic study:

Direct  sequencing  of CYP27BL1 revealed
known and previously reported a homozygous missense
mutation at ¢.367+1G>A.

Diagnosis and Treatment

Since  patient received for 1 year
cholecalciferol and one alpha without any
improvement, our impression was VDDR1B which was
confirmed latter on by a positive gentic mutation and
we start Calcitriol 1 mic od, elemental Calcium 50 mg
/kg/day for 1 month in order to avoid hunger bone
syndrome plus Phosphorus supplements of 250 mg for 3
weeks then was stopped to avoid stimulation of PTH by
phosphate.

Surprisingly, after 4 weeks of Calcitriol, all
biochemical parameters was normalized including ALP,
PTH, CA, Po4, and start to move at age of 3.5 years,
after 5 months of calcitriol.

B. Wrist X. ray 3 months after Calcitriol

DiIscussION

Rickets is a common bone mineralization
disorder worldwide most of the cases are caused by
vitamin D 25 deficiency which can be diagnosed base
on history of poor nutrition, more common in
exclusively breastfed infants, those with poor sun
exposure or in infants born to a mother with untreated
Vitamin D Deficiency during pregnancy.

Most physicians will treat those kids with
rickets and low level of Vitamin D 25 with
cholecalciferol. And most of them will respond well to
this treatment. But sometimes patient might not respond
well to cholecalciferol. In such cases one should think
and ask why patient is not responding. Causes of poor
response include, poor compliance, inadequate dose,
malabsorption, if those ruled out, then one should think
about the rare inherited genetic causes of Rickets like
VDDR1b.

VDDR1b commonly confused with simple
Vitamin D deficiency because both will have same
clinical, biochemical, radiological picture of active
Rickets, including low level of Vitamin D 25 level. The
best way to differentiate between them is to check the
gene for VDDR1B named CYP2R1 gene [2, 4, 15, 16].

In our patients who have clinical, radiological,
biochemical manifestation of Rickets which started
early in life (6 months) and was treated in another
hospital as being Vitamin D deficiency and given
cholecalciferol for 6 months and then one alpha for 6
months then was referred to us. After we review her
history, we found that she was not exclusively
breastfeeding and nutritional history was adequate, and
mother Vitamin D level was normal, but the baby has
very low level of Vitamin D25 this raise our concern for
the possibility of poor medication adherence but parents
ensure that was not the case, then malabsorption was
ruled out by the absence of diarrhea, and Celiac
screening was negative. After those possible causes of
poor response was ruled out, then we thought about the
possibility of the inherited genetic cause of Rickets,
first come to our mind was VDDR1a, but those should
respond well to one alpha supplements which our
patient received for 6 months Without a response.

So, since the patient was already in Vitamin D,
Ca, supplements for a long time and its confusion if
labs done while the patient still on treatment, so we
decide to stop all treatment for 2 weeks, then to
repeated all labs, and result came as typical picture of
Rickets, with low level of Vitamin D 25 (see
investigation above). From those labs our diagnosis was
VDDR1B, so gene was requested and result still
pending, and we start trial of calcitriol 1mic od, and
after few weeks of Calcitriol, ALP, PTH, Ca, Po4 all
was dropped to normal levels. 3 months after Calcitriol,
radiological evidence of healing was clear (see X ray B
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above) and patient continue to do fine on Calcitriol 1
mic, and started to walk at age of 3.5 years.

The choice drug for treatment of VDDR1B is
calcifediol which is vitamin D hydroxylated with 25
enzyme, so no need to combine it with cholecalciferol,
since it is one form of vitamin D. Same when treating
patients with renal failure or VDDRla with
alfacalcidiol, no need to add cholecalciferol even of
vitamin D25 level was low, since alfacalcidiol is a form
of vitamin D hydroxylated with the enzyme one alpha.
In some patients the labs might be confusions like our
patient who was on already on treatment, so in such
cases, Calcitriol is the best drug to choose since it work
for VDDR1a or VDDR1B or VDDR2 (higher dose).
Mutations of CYP2R1 have been associated with
vitamin D-dependent rickets type 1B (VDDRI1B).
Molin A et al., [7] in 2017 they described the molecular
analysis of 7 patients from unrelated families who
presented with VDDR type 1B due to loss of function
mutation of CYP2R1 and a new mutation. They noted
the specific biochemical pattern of the disease and its
dramatic improvement with 25- hydroxyvitamine D
therapy.

Almutair et al., [12] observed the symptoms of
vitamin D deficiency with normal dietary history and
poor response of 25(OH)D3 level to D2 or D3
treatment, especially with a strong family history of
vitamin D deficiency should raise the suspicion of
genetic causes for CYP2R1 mutations (VDDRI1B).
Patients with CYP2R1 mutations have normal or high
1, 25(0OH)2D3 (if received vitamin D and they need
supra-physiological doses of Cholecalciferol to see full
or partial improvement [8-12]. Prognosis of VDDR1B
is excellent and Interestingly, adult patients were able to
maintain normal mineral metabolism without vitamin D
supplementation [7].

In previous studies, treatment with supra-
therapeutic doses of oral vitamin D in addition to oral
calcium showed minimal to moderate clinical and
biochemical response  depending on their
homozygous/heterozygous status and the underlying
genetic mutation, in which homozygous patients
showed notably lessened response compared with
heterozygous patients. Even though heterozygous
patients had a better response, they were unable to
achieve an optimal level of 25-OH vitamin D [3].

CONCLUSION

Importance of Gentic study to differentiate
between types of Rickets Since each cause had different
therapeutic approach.

Low level of vitamin D25 in not always
Vitamin D deficiency. Worldwide, similar cases were
recognized and purplish in order to raise the awareness
of VDDR1b and its similarity to Vitamin D deficncy [5,
6]. This should be suspected in any patient with Rickets

with low vitamin D25 level, whose nutritional history is
adequate and is not exclusive breast feeding, those
patients will not respond to cholecalciferol and will
respond well to calcidiol or the active form of vitamin
D Calcitriol.
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