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ABSTRACT Study Design: to study the effect of Vitamin D3 supplementation on Blood pressure in Hypertensive subjects.
Background: Low 25-hydroxy-vitamin D (25(OH) D) levels are inversely related to blood pressure (BP) and 

have been associated with hypertension. We wanted to test the hypothesis that correction of Vitamin D3 deficiency by supplementa-
tion lowers BP in patients with hypertension.
Methods: We investigated the effect of 1000mg calcium and 1000IU Vitamin D3 per day in a prospective, cohort study in 146 hyper-
tensive patients visiting in OPD of NHL Municipal Medical College, Ahmedabad, India
Results: A total of 108 patients (mean age 67 ± 3.6years) with a baseline vitamin D3 of 15 ± 3.2 ng/ml completed the study. Compared 
with Calcium Only group, a significant decrease in the Blood pressure was seen in-group treated with Vitamin D3 and Calcium. 36 
subjects (65%) in the vitamin D3-calcium group compared with 27 (51%) subjects in the calcium group showed a decrease in SBP of 
15 mm Hg or more (P =0.04).
Conclusions: Vitamin D3 supplementation, by a dose that effectively increased vitamin D levels, systolic BP decreased significantly as 
compared to the diastolic Blood pressure. A larger randomized controlled study is required to further substantiate the results.
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Introduction
Cardiovascular diseases caused 2.3 million deaths in India in the 
year 1990; this was projected to double by the year 2020. Hy-
pertension is directly responsible for 57% of all stroke deaths 
and 24% of all coronary heart disease deaths in India(1). The 
prevalence of hypertension in urban areas of India ranged from 
2.6-5.2 per cent between 1960-1980 and it has increased to 20-
33 per cent in last decade. The high prevalence of hypertension 
in the current study (32.2%), confirms this increasing trend (2).

Vitamin D is known to play an important role in calcium homeo-
stasis. Several workers have reported that Vitamin D also has a 
role in blood pressure regulation and cardiovascular system (3). 
Laboratory studies indicate that 1,25-dihydroxyvitamin D sup-
presses renin expression and vascular smooth muscle cell pro-
liferation; clinical studies demonstrate an inverse association 
between ultraviolet radiations, a surrogate marker for vitamin 
D synthesis, and blood pressure (4).

There are numerous reports available in literature with con-
flicting evidence of the effect of vitamin D on hypertension, 
Since both hypertension and vitamin D deficiency are highly 
prevalent worldwide, establishing an association among these 
two may potentially have wide public health implications but 
may also be the result of the high prevalence of both conditions 
rather than a causative link between them, which prompted us 
to take up this cohort study in the Indian Population to study 
the effect of Vitamin D supplementation in vitamin D deficient 
subjects with hypertension.

Material and methods
The study was conducted in NHL Municipal Medical College, 
Ahmedabad in the Department of Medicine from January 2012 to 
December 2012 after getting clearance from the ethics committee.

146 hypertensive subjects with vitamin D deficiency (<20ng/
ml) were enrolled in the study after taking an informed consent. 

The Inclusion criteria were 1) patients of either sex 2) patients 
with hypertension (SBP<170mm of Hg and Diastolic <110 mm 
of Hg) and vitamin D deficiency together 3) patients receiving 
same form of antihypertensive treatment during the course of 
treatment.

The exclusion criteria were 1) associated Diabetes Mellitus 2) 
any hepatic or renal disease. 3) Patients previously taken any 
form of vitamin supplementation, bisphosphonates, hormone 

replacement therapy 4) patients with hyperparathyroidism or 
hypercalcaemia. 5) Patients with history of smoking, alcoholism 
or Tabaco use 6) patients who required a change in the hyper-
tension management protocol.

The subjects who met the inclusion and exclusion criteria were 
randomized in two groups for the study. 

Group 1: patients who received anti-hypertensive treatment 
and calcium only.

Group 2: patients who received both Anti-hypertensive as well 
as Vitamin D supplementation with calcium.

The patients deficient in Vitamin D were given supplementation 
of 1000 IU Vitamin D3 and 1000 mg of calcium for 3 months in 
the morning with breakfast. The calcium group was given only 
1000mg calcium.

The blood investigations were done in all subjects, which in-
cluded routine Complete blood count, serum Creatinine, Serum 
Urea, S. Vitamin D3. The blood for the followed up subjects was 
collected between 800 and 900 hours with minimum of 8 hours 
of fasting. Serum 25OHD3, and 1,25-(OH)2 D3 were measured 
by RIA, serum creatinine by the Jaffe´ method, Erythrocytes, leu-
kocytes, and platelets were counted by an electronic counter; 
hemoglobin was determined by the cyanhemoglobin method.

Regular follow up was done in Out patient department for all 
patients was followed up by one physician and the blood pres-
sure recordings were done by the same physician in all subjects. 
Blood pressure was measured after at least 5 min of rest in a 
quiet room using a mercury sphygmomanometer with an ap-
propriate cuff. Systolic and diastolic blood pressures were taken 
at Korotkov sounds I and V.

Results:
At the end of the 3 months follow-up there were total of 28 cas-
es, which were lost to follow up; (group 1: n=16;group 2:n=12). 
There were 8 patients who were non-compliant with the medi-
cation (group 1: n=4; group 2:n=6) and therefore, excluded 
from the study.

At the end of the study, 108 patients were analyzed. Group 1(HT 
and Calcium) n= 53 and group II (HT + Vit.D + calcium) n= 55.

The base line parameters of the two groups are stated in table 1:
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parameters Group I (n=53) Group 2 (n=55)
Age 67.7 +- 3.2 years 68.4 +- 3.8 years
Range 59- 82 years 60 – 81 years
weight 64.7 +- 9.2kgs 64.1 +- 7.8 kgs.
Height 170 +- 6.7cms 169 +- 7.2 cms.

Table 1 : baseline clinical parameters of all subjects.

Both treatment groups were comparable concerning age, 
height, weight, physical activity and concomitant diseases (Ta-
ble 1). There were no changes in the Anti-hypertensive medica-
tions in both groups during the study. All patient were managed 
on Angiotensin receptor blockers. In addition, there were no 
group differences with regard to dietary calcium, vitamin D, and 
salt intake (data not shown) as all patients stuck to the basic 
dietary patterns.

GROUP I GROUP II

Parameters Pre At 3 months 
Follow-up pre

At 3  
months 
Follow-
up

Systolic BP 152.1+-
14.2 144.9+- 19.6 154.0 

+-16.7 
141 +- 
17.0

Diastolic BP 92.2 +- 6.2 85.8 +- 10.6 94.8 +- 6.8 84+- 9.7
Vitamin D3 14.5 +- 3.2 19+- 4.1 13.7+- 3.7 36+- 4.8
S. Calcium 9.0 +- 2.0 9.6+- 2.3 9.3+- 2.7 9.8 +- 2.9
S. 
Phosphorous 3.6+-1.8 3.7+- 2.2 3.5+- 1.6 3.7 +- 1.8
Table 2: Initial and final Blood pressures and vitamin D3 
levels.
Compared with baseline, significant increases in serum-ionized 
calcium, were found in both treatment groups. Compared with 
group I (calcium group), a significant increase in serum Vitamin 
D3 (P = 0.01) was observed in the vitamin D3-calcium group. 

The changes in blood pressure and Vitamin D3 are documented 
in Table 2. Compared with baseline, significant decreases were 
found in systolic blood pressure (SBP) and diastolic blood pres-
sure (DBP) in both treatment groups. 

Compared with calcium, treatment with vitamin D3 and calcium 
led to a significant reduction in SBP (P=0.02). The reduction in 
DBP was more pronounced in the vitamin D3-calcium group, 
but this difference did not reach the level of statistical signifi-
cance (P= 0.10). 

36 subjects (65%) in the vitamin D3-calcium group compared 
with 27 (51%) subjects in the calcium group showed a decrease 
in SBP of 15 mm Hg or more (P =0.04). 

Discussion:
Vitamin D is a collection of fat-soluble steroids with two domi-
nant forms: vitamin D2 (Ergocalciferol) and vitamin D3 (Chole-
calciferol). Vitamin D3 is naturally present in a small number 
of foods and is derived endogenously in the skin through ex-
posure to sunlight. Vitamin D3 can also be obtained by dietary 
and pharmacologic supplementation. Exogenous- acquired vi-
tamin D (dietary or supplements) is inactive and requires two 
hydroxylation reactions for activation: the first occurs in the 

liver in the form of 25 hydroxy vitamin D (25-OHD), which un-
dergoes further hydroxylation in the kidney and is converted to 
1,25 hydroxy vitamin D (1,25 OHD). 25-OHD has a long half-life 
and is the major form of vitamin D circulating in the blood and 
its measurements are useful clinically. Vitamin D deficiency is 
defined by the current International Osteoporosis Guidelines as 
vitamin D insufficiency if 25-OHD levels are < 50 nmol ⁄ L and 
as vitamin D deficiency if 25-OHD levels are < 25 nmol ⁄ L (5). 

Studies have shown that low Vitamin D levels are associated with 
a higher risk of having hypertension and coronary artery disease. 
(6,7). Observational studies report an association between low 
vitamin D status and cardiovascular disease. Potential mecha-
nisms include a vitamin D effect on the endothelium,vascular 
smooth muscle, and/or cardiomyocytes,all of which possess the 
vitamin D receptor(8).

A total of 13 randomized trials have reported results for change in 
blood pressure comparing cholecalciferol or ergocalciferol with 
placebo. Only 2 trials were specifically designed to examine ef-
fects on blood pressure, such that use of antihypertensive medi-
cations was not permitted, and blood pressure was the primary 
end point (9). There are various studies, which showed that there 
is no association between vitamin D and blood pressure. 

An optimal vitamin D status may influence cardiovascular 
health by changing the lipid profile in a favorable direction and 
decreasing the incidence of the metabolic syndrome (9,10).

Various dosage regimens have been used to treat vitamin D de-
fiency. The dosage that we used in our study was comparable to 
that used by Pfiefer et al. they has used. They received 1000 mg 
calcium plus 1000 IU vitamin D3 or 1000 mg calcium/day. In a 
meta-analysis by Pittas AG et al. the found that No significant 
overall effect of vitamin D supplementation on blood pressure 
was found. However, when only trials that used higher doses of 
vitamin D (1000 IU per day) were included, a significant lower-
ing of diastolic blood pressure was noted (P 0.04) (13).

In our study we found that there was a significant decrease 
in the Systolic Blood pressure in the Vitamin D supplemented 
group. Pfiefer et al concluded in their study that a short-term 
supplementation with vitamin D3 and calcium is more effective 
in reducing SBP than calcium alone. Inadequate vitamin D3 and 
calcium intake could play a contributory role in the pathogene-
sis and progression of hypertension and cardiovascular disease 
in elderly women. (11,12)

Conclusion
The majority of observational data suggest that lower levels of 
vitamin D may be associated with a higher blood pressure and 
a higher risk of developing hypertension, although conflicting 
studies exist. Experimental data suggest that vitamin D and its 
metabolites are integrally related to blood pressure and the 
RAS. Athough our short term supplementation regimen sup-
ports the role of Vitamin D3  Supplementation in hypertension, 
additional evidence is required before recommending wide-
spread vitamin D supplementation to treat blood pressure or 
prevent hypertension. 
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