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ABSTRACT

Context: Vitamin D inadequacy is a global problem and it is one of the most common endocrine diseases world-wide. In this review
article, we covered the important practical clinical issues for screening, prevention and treatment of vitamin D deficiency in adults

as well as during pregnancy and lactation.
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Introduction

Vitamin D deficiency was first described as an entity in the middle
of the 17" century. In AD 1700, Lambert wrote about it and
in 1885 Pommer stressed on the fact that Vitamin D deficiency
should be regarded as a clinical entity of its own.P’

Vitamin D inadequacy is a health issue of concern especially in
India and North China." It used to be almost endemic among
SaudisP and in other Arab countries or even more culturally
conservative groups like orthodox Jewish communities,
Amish communities in the US.Y Several factors, such as lack
of exposure to adequate sunlight, insufficient dietary intake
and supplementation are associated with the development of
deficiencies in vitamin D. Other factors include obesity, age,
covering of the skin with clothing, skin pigmentation and use
of certain medications and sunscteen chemicals.”! fortunately,
vitamin D supplements can be found in the most drug stores
everywhere and they are relatively inexpensive. Even more
common is subclinical vitamin D deficiency, which has been
documented in several studies conducted in Saudi patients.®”
It was shown that low vitamin D levels were more common
in women who tended to avoid sunlight and remained entirely
covered outdoors due to excessive heat and for socio-cultural
reasons. A great proportion of Arabs and Muslim populations
wears headgear and Muslim women in particular adhere to a
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strict dress code; the women always wear clothing that cover
most of their bodies. These practices impose an extra burden
on the calcium balance of the women, who in addition have
disturbances in the calcium balance brought about by multiple
parity and prolonged breast feeding. These altogether make
vitamin D deficiency a common problem in Saudi Arabia as well

all over the Arab and Muslim countries.!'!!

Vitamin D Metabolism

Vitamin D3 (cholecalciferol) is synthesized non-enzymatically
from 7-dehydrocholesterol during exposure of the skin to
ultraviolet (UV) rays in sunlight [Figure 1]. Deficiencies in vitamin
D can occur when there is an unusual limited exposute to sunlight
in addition to lack of vitamin D-rich foods or malabsorption.!'”
On the other hand, the conversion of vitamin D into the
physiologically active form can be precluded by impaired
hydroxylation of the vitamin in the liver.

Vitamin D Deficiency

Vitamin D deficiency can be simply classified as extrinsic
or intrinsic. Extrinsic vitamin D deficiency is caused by a
combination of decreased endogenous skin synthesis and
decreased dietary intake (considered a non-significant factor in
the etiology) while intrinsic vitamin D deficiency is caused by
a combination of impaired intestinal absorption and increased
catabolism, usually triggered by calcium malabsorption.! The
most common form of nutritional bone disease is nutritional
vitamin D deficiency, which is more frequent in parous women.
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It is characterized by an abnormal mineralization of the newly
synthesized organic matrix of bone and it occurs due to
inadequate exposure to sunlight in the women whose bone,

minerals and vitamin D stores had been depleted.!"*

General Clinical Manifestations

The most common early symptoms of vitamin D deficiency in
men and women are lower back pain, bone pain and tenderness,
weakness of the muscles, difficulties in moving as well as
mounting stairs, inability to stand up without assistance, typical
duck-like tottering gait and tetany. It has been shown that
secondary hyperparathyroidism and decreased bone mass density
can result from insufficient vitamin D. Other conditions such as
osteoporosis and increased risk of fragility fractures may occur

as a result of inadequate vitamin D levels.!'7)

Impaired mineralization and increased parathyroid hormone (PTH)
secretion are known to cause bone changes that are observed
radiologically. The presence of Looser’s zones, which appear
as lucent bands perpendicular to the periosteum, are the most
recognized radiographic feature of osteomalacia [Figure 2]. These
bands usually develop in the outer border of the scapulae, ribs,
pubic rami, femoral neck and to a lesser extent in the metacarpals
and shafts of the long bones." Clinically, patients usually complain
of local tenderness and pain on movement. Other features that are
associated with Looser’s zones are symmetrical vertebral biconcavity
and evidence of high bone turnover. An unspecific finding is the
reduction in bone density. In general, true factures, fractures of the
femur and compression fractures of the vertebral column do not
occur in patients with vitamin D deficiency unless complicated by
conditions like tertiary hyperparathyroidism with osteitis fibrosa.l'”

Definition of vitamin D deficiency and vitamin D
insufficiency

In practice, severe vitamin D deficiency is defined as serum
25-hydroxyvitamin D (25(OH)D) concentrations <10 ng/mL
and may sustain impaired bone mineralization (rickets/
osteomalacia), while those with a value less than approximately
30 ng/mL are identified as insufficient™
term adverse health consequences. The minimum optimum level
of vitamin D is in general 30-32 ng/mI..*"

I and may sustain long-

Indications for vitamin D testing

In the clinical setting, it is necessary to measure serum 25(OH)D
levels in particular groups of patients to confirm the diagnosis of

Deficiency

Insufficiency/Inadequacy Optimal

~10ng/ml Serum 25(0H)D (ng/ml)  ~30 ng/ml

Figure 1: Spectrum of vitamin D status
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vitamin D deficiency. It seems reasonable to measure 25(OH)D
in those identified as being at high risk of vitamin D deficiency
and those for whom a prompt musculoskeletal features such as
bone pain, decreased serum calcium or phosphorus levels and
high serum alkaline phosphatase or PTH. In eldetly patients and
in those with osteoporosis or those who have an increased risk
of falls or fractures, it may also be beneficial to measure 25(OH)
D levels.” Groups with increased tisk of vitamin D deficiency
such as patients with malabsorption (e.g, celiac disease, radiation
enteritis, bariatric surgery and so forth), individuals with liver
disease and those requiring medications known to alter vitamin D
status, for example, certain anticonvulsants. Given the relationship
of low vitamin D status with cancer, it also seems rational to
measure 25(OH)D in those with malignancy.” Nevertheless,
one could argue that testing for vitamin D insufficiency may be
pointless in persons who are at risk of developing deficiencies
if they are receiving adequate doses of vitamin D supplements.
At present, there is no evidence that it is beneficial to screen
asymptomatic individuals for 25(OH)D deficiency.

Prevention of vitamin D deficiency

Box 1 shows a summary of the recommendations for the prevention
and management of vitamin D deficiency. The presctiption of
vitamin D supplements is estimated to prevent deficiencies in about
98% of the general population. It has been shown that serum
25(OH)D levels in elderly patients increase after supplementation
with vitamin D and sunlight exposure or exposure to virtual sunlight
rays.”! According to the Institute of Medicine, the recommended
dosage of vitamin D in the United States and Canada is 200 IU/
day for all children and adults less than 51-year-old, 400 IU/day for
people 51-70 years old and 600 IU/day for individuals above the age
of 70 years.” The United States Food and Drug Administration
recommends a daily dose of 400 IU (10 pg/day) of vitamin D3
irrespective of the age because some authors suggested that doses
of up to 1000 IU/day of vitamin D3 and intake of 400 IU/day may
represent the least amounts required in the prevention of vitamin
D deficiency. This is especially true in children and adults who are

not exposed to sunlight like is the case duting wintet.?

Treatment of severe vitamin D deficiency

Severe vitamin D deficiency is far less common than inadequacy.
However, it does occur, especially in elderly people who are

Figure 2: (a and b) Images of Looser zones
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housebound. Several treatment plans have been proposed, but so
far the most efficient method for treating vitamin D deficiency is
an oral dose of 50,000 IU/week of vitamin D2 or etgocalciferol
for 8 weeks, then checking the concentrations of 25(OH)D
after 3 months. In some cases, the prescription of another dose
of 50,000 IU of vitamin D2 once weekly for 8 weeks may be
necessary to increase the serum 25(OH)D concentrations to the
desired range of greater than 30-50 ng/mL (75-125 nmol/L).*"

After correcting the deficiency in patients who are susceptible
to developing vitamin D deficiency, physicians should prescribe
cholecalciferol (vitamin D3), which is longer half-life, greater
activity, at a dose of 50,000 IU every 2 weeks in order to maintain
them in a vitamin D—sufficient state. Alternatively, an intake of
vitamin D3 at a dose of 1000 IU should be maintained.?*!
Cutaneous exposure to sunlight or artificial UV-B radiation is also
beneficial, particularly if the patient is susceptible to developing
a deficiency in vitamin D. Exposure of the arms and legs to
direct sunlight for a maximum of 5-10 min between 10 AM and
3 PM during spring, summer and autumn will prevent vitamin
D inadequacy.”” There are no repotts of vitamin D toxicity due
to long-term exposure to sunlight; this has only resulted from
dietary intake when the doses of vitamin D were greater than
10,000 IU/day. No cases of toxicity have also been observed
when vitamin D was administered at doses of 4000 IU/day for
3 months and 50,000 IU/week for 2 months.?"

Vitamin D recommendations for pregnant and
lactating women

Vitamin D dosing recommendations for pregnant women should
be aimed at preventing problems in neonates and infants and a
vitamin dose sufficient for the mother during pregnancy should
be such that the cord blood 25(OH)D level is normal at birth.
Pregnant women should be encouraged to take 4,000 IU/day
2 and lactating women at least 4,000 IU/day. These doses are
necessary to raise maternal milk vitamin D levels in the adequate
range so that the infant is ingesting at least 400 IU/L breast
milk.P?3

The alternative give the lactating woman enough vitamin D so
that the total circulating 25(OH)D level is no less than 80 nmol/L
or 32 ng/ml and to give her breastfeeding infant the time-
honoted 400 U vitamin D/day. With the latter scenatio, the
normal vitamin D status would be attained in both mother and
infant. The shortcoming is that both mother and baby would
need to be supplemented.P!
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