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A Semi-Experimental Study to Assess Whether the Current Recommended 
Protocol for Treating Vitamin D Deficiency is Enough?
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Background: Urbanization and diet change have increased the prevalence of Vitamin D deficiency. Unfortunately, none of the suggested 
treatments is widely accepted.
Objectives: Therefore, we evaluated the most used and suggested protocol for treating Vitamin D deficiency in Percutaneous coronary 
intervention (PCI) candidate patients referred to our hospital in a short-term clinical trial.
Patients and Methods: All patients with coronary artery disease, referred to our hospital and candidates for PCI (drug eluted stents) were 
included. Deficient patients were randomly assigned to treatment (Vitamin D3 pearls of 50,000 IU; one per week for 10 weeks then one 
pearl every month for maintenance) and non-treatment groups. Vitamin D was measured after nine months.
Results: After initial evaluation, 116 cases were found to be deficient, and were divided into two equal groups of 58. No significant 
difference was found between the normal, treated and non-treated groups regarding age and gender. Thirty-two out of 58 (55.1%) subjects 
were vitamin D deficient and reached normal levels by taking supplements and seven out of 58 (12%) were deficient and reached normal 
levels without taking supplements, with the difference being significant (P < 0.001).
Conclusions: The used protocol is not enough for treating Vitamin D deficiency. Furthermore, the protocol should be revised according 
to baseline Vitamin D classification.
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1. Background
Vitamin D is a group of fat-soluble steroids, mainly re-

sponsible for calibrating serum calcium, iron, magne-
sium, phosphate and zinc. Cholecalciferol (Vitamin D3) 
and ergocalciferol (Vitamin D2) can be ingested from the 
diet and from supplements. However, newly published 
articles have referred to Vitamin D as a hormone (1-3).

There are evidences that the function of Vitamin D is not 
limited to ion balance. Studies have demonstrated that 
Vitamin D has an important role in preventing cancers, 
cardiovascular diseases, depression, immune system de-
ficiencies, pregnancy and neonatal disorders. Therefore, 
treating individuals with low serum Vitamin D, even 
without any bone malformation, is essential (4, 5).

On the other hand, nowadays, due to urbanization and 
diet change, the prevalence of Vitamin D deficiency is ris-
ing in many societies, as scientists have estimated that 
the prevalence of hypovitaminosis has exceeded 90% in 
some countries. Hovsepian et al. (6) and Heshmat et al. (7) 
showed that moderate to severe deficiency was near 65% 
and 50% in urban societies of Iran, respectively. Although 
there are many strategies for treating these patients, 
many patients with severe chronic disorders, referred to 

hospitals, have Vitamin D deficiency (8-10). None of the 
classifications or the suggested treatments is widely ac-
cepted and controversies have arisen in most cases.

2. Objectives
In this study we evaluated the most used and suggested 

protocols for treating Vitamin D deficiency in PCI-can-
didate patients referred to our hospital in a short-term 
clinical trial.

3. Patients and Methods
This study was a semi-experimental part of a larger ran-

domized clinical trial on patients with coronary artery dis-
ease, candidate for PCI, who had been referred to the Baqi-
yatallah Hospital. The study duration was nine months, 
from April 2013 to February 2014. All patients with coro-
nary artery disease, candidate for PCI (drug eluted stents) 
were included. Patients with acute or chronic renal failure, 
acute or chronic liver failure, mal-absorption disorders 
and other heart problems such as rheumatic heart failure 
and aortic dissection were excluded (Figure 1).
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Figure 1. Flowchart Diagram of the Included Patients

Blood was drawn from all patients and Vitamin D3 was 
measured by the commercial Enzyme-Linked Immuno-
sorbent Assay (ELISA) for all samples. Patients with Vi-
tamin D levels of 30 IU were considered as normal and 
excluded from the study. Others were categorized as fol-

lows; 29.9 - 20 IU: mild deficiency, 19.9 - 10 IU: moderate 
deficiency, and < 10 IU: severe deficiency.

Deficient patients were randomly assigned to two 
groups: patients who received treatment (Vitamin D3 
pearls of 50,000 IU; one per week for 10 weeks then one 
pearl every month for maintenance) and patients who re-
ceived no treatment. Vitamin D3 was measured again at 
the end of the nine months and patients were reassigned 
regarding the above classification. Data was analyzed by 
the SPSS (v. 20) software using chi-square, t-test, Mann-
Whitney-U test.

4. Results
At the initial step of the study, 150 subjects were in-

cluded with a mean age of 62.46 ± 10.80 years. The male: 
female ratio was 94:56 (62%:38%). After initial evaluation, 
116 cases were found to be deficient, and were divided 
into two equal groups of 58. No significant difference 
was found between our normal, treated and non-treat-
ed groups regarding age and gender. Thirty-two out 
of 58 (55.1%) were deficient and reached normal levels 
by consumption of supplements and seven out of 58 
(12%) were deficient and reached normal levels without 
supplements, with the difference being significant (P < 
0.001). Tables 1 and 2 demonstrate the exact classifica-
tion of both groups; as indicated, changes in the treat-
ment group were significant (P < 0.001). However, in the 
non-treated group, no significant change was seen (P > 
0.05) Tables 1 and 2.

Table 1.  Number of Patients in the Treatment Group, Categorized by Initial and Final Vitamin D Levels a

Initial Vitamin D Final Vitamin D Measurement

Normal Mild Moderate Severe Unknown Total

Mild 10 4 0 0 1 15

Moderate 16 8 3 0 1 28

Severe 6 3 2 2 2 15

Total 32 15 5 2 4 58
a  As indicated, 32/58 became normal with this protocol. Our study demonstrated that out treatment was more effective on mildly deficient patients 
(P < 0.001).

Table 2.  Number of Patients in the Non-Treatment Group, Categorized by Initial and Final Vitamin D Levels a

Initial Vitamin D Final Vitamin D Measurement

Normal Mild Moderate Severe Unknown Total

Mild 2 4 2 0 2 10

Moderate 4 2 12 14 1 33

Severe 1 0 2 11 1 15

Total 7 6 16 25 4 58
a  As indicated, only seven out of 58 became normal without treatment.
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5. Discussion
Vitamin D deficiency is a pandemic problem. Some 

studies have demonstrated prevalence rates as high as 
90%, and according to recent studies, there are many 
conditions, which are more or less relevant to Vitamin D 
(4, 5). Therefore, paying attention to its causes and treat-
ment is very logical.

According to the literature and clinical evaluation, near-
ly 50% of the Iranian population is Vitamin D deficient 
(6, 7); furthermore, our study showed that nearly 75% of 
PCI-candidate patients have Vitamin D deficiency. These 
primary results can illustrate the importance of treating 
Vitamin D deficient individuals, even without any other 
co-morbidity.

The pharmacological forms of Vitamin D are 50000 IU 
pearls Vitamin D3 and the 300000 IU injection form. Mul-
tivitamins usually contain less than 400 IU in each tablet. 
The calcium-D contains 200 IU of Vitamin D. Therefore, 
the tablet of calcium-D is not sufficient for treatment and 
maintenance treatment in patients who require therapy. 
Weekly pearl of 50000 IU of Vitamin D3 for a period of 
eight weeks given to the patient to replenish the deficien-
cy of Vitamin D is the most used protocol worldwide. In 
the maintenance phase, 50000 IU Vitamin D3 is adminis-
tered every two to four weeks (1, 2, 11-12).

Our results demonstrated that even using 10 weeks of 
loading doses instead of standard eight weeks, normal-
ized 32 out of 58 (55.1%) patients with Vitamin D deficiency 
and seven out of 58 (12%) reached normal levels without 
supplement. Thus, the difference is less than 45%, which 
seems to be very low. However, this protocol is more effec-
tive in mildly deficient patients (66%) compared to mod-
erate (57%) and severely (40%) deficient individuals.

It seems that the used protocol is not enough for treat-
ing Vitamin D deficient patients and the protocol should 
be replaced by protocols that are more efficient. Further-
more, the protocol should be revised according to base-
line Vitamin D classification and we recommend that 
more severe deficient patients should receive higher dos-
es for a longer period; however, more researches should 
be carried out in other societies and under other condi-
tions, which have a close relationship with Vitamin D.
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