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The Sunshine Vitamin
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Abstract

Vitamin D deficiency is the most common nutritional
deficiency worldwide, characterized by serum 25(0OH)D
<50 nmol/L. It is usually caused by sun avoidance, using
sun protection, inadequate dietary and supplementary
vitamin D intake, malabsorption syndrome and usage
of medications. Most of the patients are asymptomatic;
severe and prolonged vitamin deficiency causes rickets
and growth retardation in children and osteomalacia,
osteopenia and osteoporosis in adults. Vitamin D deficiency
and insufficiency are treated with supplementary vitamin
D and sensible sunlight exposure.

Introduction

Vitamin D deficiency has been recognized as a worldwide
health issue that affects not only musculoskeletal system
butalso a wide range of other acute and chronic medical
conditions. It is one of the common underdiagnosed
conditions. Several studies suggest that vitamin D is
important for reducing the risk of type 1 diabetes mellitus,
certain cancers, cardiovascular disease, depression,
cognitive decline, autoimmunity, pregnancy complications,
allergy and frailty.

Epidemiology

Vitamin D deficiency has been recognized as a
pandemic with a number of health consequences. It is
the most common nutritional deficiency in both children
and adult worldwide.**

Source and Metabolism of vitamin D

Small amounts of vitamin D are found in some foods,
but most adults are unlikely to get more than 5-10%of
their requirement from food. There are two forms of
vitamin D. Ergocalciferol(D2) is a plant product and
cholecalciferol (D3) is animal derived, synthesized in the
skin.! Major active form is 1,25 (OH)D (calcitriol). Vitamin
D is fat-soluble which is not only a dietary constituent but
also a hormone. Vitamin D3 is produced endogenously in
the skin from sun exposure and vitamin D2 and vitamin
D3 obtained from foods that contain vitamin D naturally
such as fatty fish.!

An increase in skin melanin pigmentation and the
topical application of a sun cream efficiently absorb UVB
photons and this markedly diminishes the production of
vitamin D3 by more than 90%. As sunlight destroys any
excess vitamin D3 produced in the skin, excessive sun

exposure to sunlight cannot cause vitamin D3 intoxication.

Daily requirement of vitamin D

Daily requirement of vitamin D is around 800-1000 IU.
Patients who are already deficient require larger doses.

Causes of vitamin D deficiency and insufficiency

Exposure to sunlight is the major source for vitamin
D for the most of humans. Inadequate intake of dietary
and supplemental vitamin D is also considered as another
important cause. Table 1 illustrates the common aetiology
for vitamin D deficiency or insufficiency. Since the ability
of the skin to produce vitamin D decreases with age,
aging is also considered as a risk factor for this condition
especially in elderly."!

Table 1
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History and clinical examination

Prompthistory taking and clinical examination would
be very helpful in making the clinical diagnosis of vitamin D
deficiency and identifying individuals at high-risk. Figure
1 illustrates the metabolism of vitamin D in human body.
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Figure 1 : Metabolism of vitamin D in human body.

In mild or early disease, patient can be completely Table 3 shows the physical signs that can be elicited
asymptomatic. History should focus to identify the risk  in children and adults
factors, assess the symptoms of vitamin D deficiencyand =~ Table 3: Physical signs in children and adults

health consequences.'# 131415

In children (rickets)
Table 2: Symptoms of vitamin D deficiency
- : . . - e Bone deformity of forearm
Symptoms of vitamin D deficiency
e Posterior bowing of distal tibia

Adults Bone pain (localized/generalized)

Eaaialy e Genu varus

3 t t .

i e  Valgus deformity of legs
Malaise e  Rachitic rosary
Difficulty in rising from a sitting »  Frontal bossing

N e  Pectus carinatum
position

e Head sweating
Muscle cramps

Parasthesia In adults-

Children Failure to thrive B el
Delayed achievement of motor o  Waddling gait
milestones e  Proximal myopathy
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Laboratory investigation

Serum level of 25(0H) vitamin D is the best method to
determine vitamin D status. Although 1,25(0H) vitamin D
is the biologically active form, it provides no information
about vitamin D status, because it is often normal or
even elevated in children and adults who have vitamin
D deficiency and 1000times lower than 25-(OH) D and
has a half-life of only 4 hours.

Measurement of plasma concentration of calcium,
phosphate, intact PTH and alkaline phosphatase can
identify deficiency and also help in determining the
etiology. Table 4 illustrates typical biochemical profile
of vitamin D deficiency.

Table 4: Typical biochemical profile of vitamin D
deficiency

Biochemical profile

Results

Intact PTH

Diagnostic criteria
Vitamin D deficiency

It is defined as serum 25-hydroxyvitamin D level of
<50nmol/L (<20ng/ml)

Vitamin D insufficiency

It is defined as serum 25-hydroxyvitamin D level
between 50-75nmol/L.

In children, a serum 25-(OH)D level of <37nmol/L in
usually associated with skeletal manifestation of vitamin
D deficiency rickets. '

Management
Vitamin D replacement

Vitamin D replacement is the mainstay of treatment
to correct the deficiency. Target level of vitamin D in both
children and adults is to reach and maintain a serum 25(0H)
D3 level between 75 and 250 nmol/L and is to normalise
parathyroid hormone and calcium. Vitamin D deficiency
is corrected by treatment with vitamin D_(ergocalciferol)
or vitaminD,(colecalciferol) given orally for 6 to 8 weeks

followed by a lower maintenance dose. Treatment target

is to achieve and maintain a serum level of 25(OH)D level
in both children and adults between 30 and 100 ng/ml.

Higher daily oral dose is required in patient with
intestinal or fat malabsorption syndromes and history
of gastric bypass surgery. Pregnant or lactating women
with vitamin D deficiency should be treated as for non-
pregnant adults.?

Calcitriol is generally not suitable for treatment of
vitamin D deficiency as it has a narrow therapeutic
window resulting in an increased risk of hypocalcaemia
or hypercaluria. It has a role in the treatment of vitamin
D deficiency in renal failure where there is inability to
convert 25-hydroxyvitamin D to 1,25 hydroxyvitamin D.

Vitamin D status should be re-assessed 3-5 months
after commencing supplements as the full increase in
serum 25(0H) vitamin D may not be seen until this time.

Table 5: Classification of vitamin D status and
recommendations

Status of 25(0OH)

9 ; - : Recommendation
Vitamin D Vitamin D .

| 1000-2000 TU per

13000-5000 TU

| per day for 6-12

+ weeks, followed by

‘| maintenance dose
of 1000-2000 TU
_per day

UVB radiation exposure

UVB radiation exposure is an excellent source of
vitamin D and it should be recommended to all patients
of both treatment and prevention of vitamin D deficiency.

It is advised to exposure arm and legs (with sun
protection of the face) for about 5 to 15 minutes between
10am and 3pm, 4-6 times a week. It is sufficient to stimulate
cutaneous vitamin D production. Darker skinned people
require longer exposure (3-6times).

Calcium and phosphate replacement

Patients who do not meet the daily requirements
of calcium from dietary source alone should be given
supplementation. Recommended dietary intake of calcium
is between 1000-1300 mg/day depending on age and sex.
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For children, Calcium carbonate is given 45-65mg/kg/
day orally in 4 divided doses. Adults are given 1-2g/day
orally in 3-4 divided doses for both vitamin D deficiency
and insufficiency. Supplementation of phosphate is
not orally needed unless there is acquired or inherited
disorder-causing phosphate wasting in the kidney.2!

Prevention of vitamin D deficiency

Vitamin D supplementation is recommended to
prevent vitamin D deficiency in people who receive less
than optimal sun exposure.

Atleast 600 IU per day for people under 70
At least 800 IU per day for people over 70

1000 - 2000 IU per day may be required for sun
avoiders or those at high risk of deficiency.

Conclusion

Vitamin D deficiency is common and diagnosed by
measuring serum 25-hydroxyvitamin D concentration.
[t is usually treated with vitamin D supplementation
and vitamin D concentration should be monitored after
3-4 months.
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