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INTRODUCTION

Vitamin D insufficiency affects almost 50% of the population worldwide.™! An estimated 1
billion people worldwide, across all ethnicities and age groups, have a vitamin D deficiency
(vDD).®! This pandemic of hypovitaminosis D can mainly be attributed to lifestyle and
environmental factors that reduce exposure to sunlight, which is required for ultraviolet-B
(UVB)-induced vitamin D production in the skin. Black people absorb more UVB in the
melanin of their skin than do white people and, therefore, require more sun exposure to
produce the same amount of vitamin D.[ The high prevalence of vitamin D insufficiency is a
particularly important public health issue because hypovitaminosis D is an independent risk
factor for total mortality in the general population.’® Emerging research supports the possible
role of vitamin D against cancer, heart disease, fractures and falls, autoimmune diseases,
influenza, type-2 diabetes, and depression. Many health care providers have increased their

recommendations for vitamin D supplementation to at least 1000 IU.F! A meta-analysis
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published in 2007 showed that vitamin D supplementation was associated with significantly
reduced mortality.[”? Vitamin D receptor (VDR) is present in most tissues and cells in the
body.!*** 1,25(0H)2D has a wide range of biological actions, such as inhibition of cellular
proliferation and inducing terminal differentiation, inhibiting angiogenesis, stimulating
insulin production, inhibiting renin production, and stimulating macrophage cathelicidin
production.®®**® The local production of 1,25(0OH)2D may be responsible for regulating up
to 200 genesi*” that may facilitate many of the pleiotropic health benefits that have been
reported for vitamin D.B#9 Children and young- and middle-aged adults are at equally
high risk for VDD and insufficiency worldwide. VDD is common in Australia, the Middle
East, India, Africa, and South America.l*'®*! Pregnant and lactating women who take a
prenatal vitamin and a calcium supplement with vitamin D remain at high risk for VDD.[?%#
The major source of vitamin D for children and adults is exposure to natural sunlight.!*232
Thus, the major cause of VDD is inadequate exposure to sunlight.?*#"?%1 Wearing a
sunscreen with a sun protection factor of 30 reduces vitamin D synthesis in the skin by more
than 95%.5°! People with a naturally dark skin tone have natural sun protection and require at
least three to five times longer exposure to make the same amount of vitamin D as a person
with a white skin tone.®**2 There is an inverse association of serum 25(OH)D and body mass
index (BMI) greater than 30 kg/m?, and thus, obesity is associated with VDD.E!

MATERIALS AND METHODS

This is a cross sectional study of all patients who reviewed AlHomsi Laboratory to test for
Vitamin D3 and serum calcium levels based on the Physician evaluation and clinical
presentation. This study was done on 450 patients from July 2017 to October 2018 whose
tests included serum calcium and vit D3. It should be noted that all mentions for vitamin D3

lab values means 25 hydroxy vit D3, which is the substrate tested.

RESULTS

The mean age of patients in our study was 45 years old and most of the patients were females
with 62% of all. In our laboratory, serum calcium normal range is 8.2-10.4 mg/dl and vitamin
D3 levels are divided according the following: less than 19: Deficient vit D3, 20-29.9:
Insufficient vit D3, 30-49.99: sufficient vit D3 and more than 50: Optimal (All in ng/ml) We
divided the ranges to less than 8.2: low serum calcium, 8.2-8.99: low normal, 9-10.4: high
normal and more than 10.4: high serum calcium. (All in mg/dl) Most of the patients’ serum

calcium values were in the low normal range with 77% (346 patients). 52 patients (11.5%)
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Pharmaceutical Sciences were in the high normal range. 10.6% (48 patients) had low serum
calcium levels, while only 4 patients (0.9%) had high serum calcium levels. (Table, Figure 1)
Vit D3 values were insufficient in 31% of all patients, deficient in 56% which was the most
common finding, sufficient were only found in 9% and optimal levels were the least common
in only 4%. (Table, Figure 2) The patients continued with the doctors and were treated for
their VDD according to their vit D3 and Serum calcium values and the clinical presentation.
The patients were followed for three months and their lab tests showed the following changes
after the treatment prescribed by physicians (Supplementary vit D3 of different doses). 68%
showed an improvement of vit D3 values from insufficient to sufficient, 15% reached high
sufficient and optimal vit D3 levels, while 17% did not show any changes in vit D3 levels. It
is suspected that those who did not benefit from extra supplements and treatment were not
taking the drugs as prescribed or had a medical condition affecting the process. Regarding
serum calcium levels after 3 months of treatment, 80% of patients’ serum calcium values
reached the high normal range, while 20% had high serum calcium (more than 10.4 mg/dl).
(Table, Figure 1, Figure 2)

Table: Levels of Ca and Vit D3 in our study.

At Presentation (Before Treatment) After Treatment

Ca Levels N | % |VitD3 N | % | CaLevels N | % | VitD3 N | %
Low 48 | 10.6 | Insufficient | 140 | 31 | Low 0 | O | Insufficient| 34 [ 7.5
Low Normal | 346 | 77 | Deficient | 252 |56 | LowNormal | O | 0 | Deficient 43 | 9.5
High Normal | 52 | 11 | Sufficient | 40 | 9 | High Normal | 360 | 80 | Sufficient | 306 | 68
High 4 | 0.9 | Optimal 18 | 4 | High 90 | 20 | Optimal 67 | 15
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Calcium Levels

Ca Before Vit D3 Treatment Ca After Vit D3 Treatment

LowCa Levels ®LowNormal Ca Levels  ®High Normal Ca Levels  ®High Ca Levels

Figure 1: Serum calcium Levels before and after Vit D3 Treatment.

Vit D3 Levels

Vit D3 Levels before Treatment Vit D3 Levels after Treatment

Insufficient ® Deficient = Sufficient ™ Optimal

Figure 2: Vit D3 Levels before and after Vit D3 Treatment.

DISCUSSION

VDD results in abnormalities in calcium, phosphorus, and bone metabolism. VDD causes a
decrease in the absorption of dietary calcium and phosphorus, resulting in an increase in PTH
levels.l*31834 The PTH-mediated increase in osteoclastic activity creates local foci of bone
weakness and causes a generalized decrease in bone mineral density (BMD), resulting in
osteopenia and osteoporosis. An inadequate calcium—phosphorus product causes a
mineralization defect in the skeleton.*! In young children who have little mineral in their
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skeleton, this defect results in a variety of skeletal deformities classically known as
rickets.®**"1 VDD also causes muscle weakness; affected children have difficulty in standing
and walking,®"* whereas the elderly have increasing sway and more frequent falls,3%"
thereby increasing their risk of fractures. Obtaining sufficient vitamin D from natural food
sources alone is difficult. Consumption of vitamin D-fortified foods and exposure to some
sunlight are essential for maintaining a healthy vitamin D status. Dietary supplements might
be required to meet the daily need for vitamin D in some group of people™! Vitamin D
decreases cell proliferation and increases cell differentiation, stops the growth of new blood
vessels, and has significant anti-inflammatory effects.[*>*®! Many studies have suggested a
link between low vitamin D levels and an increased risk of cancer, with the strongest
evidence for colorectal cancer. In the Health Professionals Follow-up Study (HPFS), subjects
with high vitamin D concentrations were half as likely to be diagnosed with colon cancer as
those with low concentrations.*? A definitive conclusion cannot yet be made about the
association between vitamin D concentration and cancer risk, but results from many studies
are promising. There is some evidence linking higher vitamin D intake to a lower risk for
breast cancer.*®! The effect of menopausal status on this association is still unclear. The
recommend screening for VDD in individuals at risk for deficiency and not for patients who
are not at risk. Serum circulating 25-hydroxyvitamin D [25(OH) D] level should be measured
to evaluate vitamin D status in patients who are at risk for VDD. VDD is defined as a 25(OH)
D3 below 20 ng/mL (50 nmol/L).[*4

CONCLUSION

This study is to focus on the correlation between Serum calcium levels and Vitamin D3 and
the effect they cast on each other. In our country and as shown in this study, VDD is very
common and is considered a major health issue especially for older patients because it has a
major effect on osteoporosis and increased fractures. The results we found demonstrates the
need for a bigger study and on a wider scale to further understand how vit D3 and Serum

calcium are related and the effect of PTH and different diseases on them.
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