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ABSTRACT
Aims & Objectives: To determine the serum vitamin D levels in primaypertensive patients.

Methods: 30 patients who are primary hypertensives wilestdd and their vitamin D Levels will measured aneir

vitamin D levels will be compared to age and sexcimed non hypertensive controls.

Results: It is seen from this study that serum vitamin Delswvere lower in hypertensive patients when coegbén non
hypertensive controls. The levels of vitamin D aiiseersely correlated to age, duration of hypeitamg&nd systolic and

diastolic blood pressure.

Conclusion: 30 hypertensive cases and 30 non hypertensive aterdttending to out patient department of hospital
attached to Bangalore medical college and reseaoter were investigated for evaluation of vitamDistatus. Based on
the observations made in them the following corichs were drawn: The hypertensive patients had ddeweels of
vitamin D with vitamin D status of deficiency in @of the cases and insufficiency ion 43.3% of thees and normal
levels in 6.7% of the cases Non hypertensive ctstshowed vitamin D status of normal in 66.7% ohtcols and
insufficiency in 33.3% of the controls without deéincy. Age of the cases, duration of hypertensgystolic blood
pressure and diastolic blood pressure inverselsetaded to vitamin D levels. Body mass index, diethe patient, alcohol
consumption, number of anti-hypertensive drugsgdrompliance, family history of Hypertension anddus status did
not correlate to vitamin D levels. Vitamin D is amdependent risk factor that is associated wittmpry or essential

hypertension.
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INTRODUCTION

Vitamin D is a steroid molecule and lipid solubieamin, mainly produced by the skin and absorbedhfthe gut
in diet that regulates the expression of a largmbar of genes. Its main role is in the control ohé& metabolism and
calcium and phosphorus homeostasis. Vitamin D @efay has been traditionally associated with paarebgrowth and
development and development of rickets in childred osteoporosis in adults and in recent years asighas been given
to the role of vitamin D in areas beyond thoseiti@uklly known. During the last two decades newearch and data is
showing that vitamin D could be a risk factor inmpachronic diseases like hypertension, diabetesitogeldyslipidemia,
cardiovascular disease, some cancers, auto imniseaseé and tuberculosis. Vitamin D deficiency hesnbtraditionally
associated with poor bone growth and developmethtd@velopment of rickets in children and osteopisrsadults and
in recent years emphasis has been given to thefelitamin D in areas beyond those traditionalhtvn. During the last
two decades new research and data is showing ttahim D could be a risk factor in many chronic edises like

hypertension, diabetes mellitus, dyslipidemia, mamscular disease, some cancers, auto immunesdiseal tuberculosis.
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Many epidemiological studies have demonstratednaarses relationship between vitamin D levels alodd pressure.
Studies in India have demonstrated that the lefelitamin D in the population is low and there iglh prevalence of
chronic diseases like hypertension, diabetes, caadcular disease. To determine the serum 25-hydritamin D levels

in patients with primary hypertension. This studtgmpts to demonstrate an inverse co-relation bextwéamin D.
MATERIALS AND METHODS

The study was conducted on patients attending tipatient department (OPD) of hospitals attached to
Bangalore medical college and research Institut®s!@RRI) i.e. Victoria hospital and Bowring and Lad@urzon
hospitals. The study was conducted on 30 hypexensases and 30 age and sex matched controlsmadoritten
consent was obtained from cases and controls foicipation in the study and for conduction of istigations. The study

was conducted between the period of October 20dGaptember 2012
Inclusion Criteria

Primary hypertension and age group between 18-8&yeere considered
Exclusion Criteria

The Following Exclusion Criteria Were Considered fo the Study - Secondary hypertension, Cerebrovascular
disease, Cardiovascular disease, Diabetes mellysjpidemia, Chronic kidney disease, Chronic lidésease, Smoker,

Anti epileptic drugs, steroids, Rifampicin, ART ,atestyramine, Antacids, Orlistat and Osteoporosis
Method of Collection of Data

Complete clinical history and physical examinatioof 60 patients were done, the following
investigations- Electrocardiogram, Random bloodasug) Serum vitamin D2 level, Blood urea, Serumatinéne,

Ultrasound of the abdomen and renal Doppler
STATISTICAL METHODS

Descriptive and inferential statistical analysis leeen carried out in the present study. Resultsontinuous
measurements are presented on Mean + SD (Min-Maky@sults on categorical measurements are presgniumber
(%). Significance is assessed at 5 % level of 8aanice. The following assumptions on data is masesumptions:
1. Dependent variables should be normally distedut2. Samples drawn from the population shouldrdoeom,

Institutional ethical clearance obtained as pemibrens.
RESULTS

A cross sectional study done on 30 hypertensivescasd 30nonhypertensive controls is undertakdmndov the
vitamin D status in them. The baseline charactesisif the study population were similar, out 3Ccases 22 were males
and 8 were females and out of 30 controls 23 weakesmand 7 females. The majority of the cases Wene the 41 to 50
age group followed by the 51 to 60 age group aedctimtrol group majority of the population werenfr@1 to 40 age
group followed by 51 to 60 age group. There noguasi of less than 30 years in both the groups laer@ twere 2 patients
above 60 in case group Among the hypertensived 1iem were diagnosed to be hypertensive less dhagual to year
from the time of study, 14 were diagnosed betwetm2years, 4 of them were diagnosed betweenl®d tgears and only

1 had long standing hypertension of greater thagekds. All of them were on anti-hypertensive matitms with 25 of
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them on single drug regimen and 5 of them on coatliin regimen Most of the patients were on calcalvannel blockers
followed by almost equal number of patients on atggisin converting enzyme inhibitors, angiotensiceptor blockers
and beta blockers. Out of the 30 hypertensive whoevon treatment 16 of them were having good canpé and were
not missing any of their doses and 10 of them weissing 1 dose a week and 4 of them were missing tt@an 1 dose
per week Among the 30 cases 11 of them had fanslpty of hypertension in their parents or siblireggl among the 30
controls 15 of them had family history of hypertiems Majority of cases and controls were of mixadtdt 27 and
26respectively and only 3 and 4 respectively wamgetarians. In both the groups 20 of them did nasame alcohol and
8 in case group and 6 control group were occasialtahol consumers and 2 in case group and 4 itralogroup were
regular alcohol consumers taking alcohol daily Bloely mass index (BMI) of case group were predonilpan the 21
t025.9 range and in the control group also wetthénsame range. 2 each in case group and contngb gvere overweight,
there were no obese subjects in both the groupshemd were 2 underweight subjects in the controug. All patients
had normal cardiovascular examination. All subjéwd a normal abdominal ultrasound and normal rBoglpler study.
All patients had normal range of random blood spgkrod urea and serum creatinine The systolicla@ssure most of
the patients were between 121 to 130 mmof Hg, there no patients with SBP more than 160 or less 20 mm ofHg.
The Diastolic blood pressure of most of the patiamas between 81to 90 mm of Hg, there were no miatiwith DBP
more than 100 mm of Hg. The fundus of most of thiéemts were normal with 5 patients had grade 1isnd had grade 2
fundus, 2 patients had grade 3 fundus and norteegbatients had grade 4 fundus. The ECG of 8 hgpeirtes showed left
ventricular hypertrophy and rest of them had a rdrBCG. The mean vitamin D in cases was 19.91 hadrtedian
vitamin D in cases was 20. The mean Vitamin D intaads was 32.22 and the median vitamin D in cdatwas 31.6. The
highest vitamin D level in cases was 37.56 anddivest vitamin D level in cases was 3.94. The higl@amin D level in
controls was 39.41 and the lowest level in contrds 24.54 Vitamin D deficiency was seen in 15(5@%the cases and
in 0 of controls, Vitamin D insufficiency was sean13(43.3%) of the cases and in 10(33.3%) of adsitand normal
levels was seen in 2(6.7%) of cases and in 20(6pa™&ontrols. There was significant inverse catiein between
vitamin D and hypertension (p < 0.001). Vitamin Bfidiency and insufficiency was seen in most of tlypertensive
cases. Among the controls none of the subjects stiaeficiency most of the subjects had normal Eeélvitamin Age
showed an inverse correlation with Vitamin D (p.82B), with increasing age there was tendency tdsvlmwer levels of
vitamin D in both the case and control groups. &igsblood pressure increased with lower levelsitdmin D(p — 0.045).
Diastolic blood pressure also increased with lolgeels of vitamin D (p— 0.026). Vitamin D levelstied to be lower in
hypertensive cases with longer duration of hypaiten(p — 0.032). BMI did not show any significardrrelation with
hypertension (p — 0.347). Other characteristics pahmeters like diet, alcohol consumption, and bemof drugs in
anti-hypertensive therapy, compliance to therappily history of hypertension, fundus status, EG@E sandom blood

sugar levels did not any significant correlationhathe levels of vitamin D.
DISCUSSIONS

Essential or primary hypertension is a major aggicant risk factor for cardiovascular diseasbeTincidence
of hypertension is increasing and there is largeehgnsive population at risk for cardiovasculariidity and mortality.
Recent studies show that vitamin D plays a key irlafluencing various parameters that regulagghtilood pressure via
various pathways including endothelial cell funotioproliferation of vascular smooth muscle cellsguiation of
renin-angiotensin pathway and in regulation of digwessure via increased intracellular calcium ilegpdo decreased

renin activity[13] Vitamin D is a proximal inhibitcof RAS and inhibition of 1,25(OH)vitamin D syn#is results in an
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increase in renin expression and increase in 1AB{tamin synthesis results in renin suppressionf@re recently a
study [53] showed that both25 (OH)D and 1,25(OH)Bravinversely associated with plasma renin andoasgsin |1
concentrations. Vitamin D plays a role in regulgtimscular tone by influencing the concentratiocatium in vascular
smooth muscle cells. Intracellular calcium accuttiofaresults in an inhibition of renin secretionjirxta glomerular cells.
In addition to potential effects on the RAS andulation of vascular smooth muscle contractilityamin D has also been
hypothesized have other effects on vascular entiotheand smooth muscle. It is a vascular protectigent, it reduces
the deleterious effect of advanced glycation ermtpcts on the endothelium, improves activity of M® system, and
reduces inflammatory and atherosclerotic paramete®5 (OH)vitamin D has also been implicated ie tirowth of
vascularmyocytes and has been shown to enhance&gyokn production in vascular smooth muscle cétisthis study
there was a significant correlation between lowelsvof vitamin D and hypertension. There was alssigaificant
correlation between age, systolic blood pressured aiastolic blood pressure and duration of hypesitan
Epidemiological observations have shown incidenc@ypertension increases with higher latitude, aidter months
blood pressure recordings show higher recordingadd pressure and for each 100 north or south shthe equator BP
increases by 2.5mm of Hg and prevalence of hypgidanincreases by 2.5%. Initial retrospective obsonal studies
have shown a significant inverse correlation betweitamin D and and systolic blood pressure[14,8b,Duprez et
al[14]in a study conducted on 25 hypertensive pétielemonstrated that vitamin D levels inverselyrelated with
systolic blood pressure. In a study conducted hgt&lFBoneh E et al on normotensive men showeandasi correlation
between vitamin Dlevels and systolic blood pressuree third national health and nutrition examioatisurvey
(NHANES 3) study [17] was a large cross-sectiohadg involving non-institutionalized population abmore 20 years in
a total population of 12644 patients and was useévialuate the relationship between serum 25(O&tit D and
hypertension. The mean blood pressure varied ialyemwith serum 25(OH) vitamin D levels, with thesasiation
remaining significant after adjustment for age, dgm race, ethnicity and physical activity. A studyolving 613 men
from health professionals follow up study [10] aht®8women from nurses health study [35] found theter serum
25(0OH)vitamin D levels of15/ng/mL (<37nmol/L) in@sed the relative risk for hypertension by 6.18en and 2.67 in
women when compared to vitamin D sufficient popalat(>75nmol/L). Another prospective study in 144®men
demonstrated a 2.21 fold increase in incident hgpesion in hypovitaminosis D group versus contnaups [18]. A
crosssectionalstudy [19] conducted on 4125 subjglotsved a significant association between hypovitasis D and
hypertension. In a randomized controlled trial @8 Elderly women demonstrated that a modest amaintgamin D
(4001U) with calcium given over 8 week period sfipantly reduced systolic blood pressure (SBP) Bg f11].
The largest trial to date the women's health ittga (WHI)[20] done on a population of non hypedsm at baseline
failed to show any significant impact of a smalksdoof vitamin D (4001U)with calcium 1000mg/day oystlic blood
pressure or diastolic blood pressure after medovialip of 7 years in post menopausal women. Theskes demonstrate
that vitamin D supplementation may play a key roleontrolling high blood pressure however the entrevidence is

weak and further randomized trials with larger gapans may be required

CONCLUSIONS

30 hypertensive cases and 30 non hypertensiveatsatitending to outpatient department of hospatsched to
Bangalore medical college and research center werestigated for evaluation of vitamin D status.sBé on the
observations made in them the following conclusimese drawn: 30 hypertensive cases and 30 non teypséve controls

attending to outpatient department of hospitakschiéd to Bangalore medical college and researdkrcerre investigated
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for evaluation of vitamin D status. Based on theseasbations made in them the following conclusioresendrawn: on
hypertensive controls showed vitamin D status aofab in 66.7% of controls and insufficiency in 3%3f the controls

without deficiency

Age of the cases, duration of hypertension, systblbod pressure and diastolic blood pressure smher
correlated to vitamin D levels. Body mass indext dif the patient, alcohol consumption, number mfhgpertensive
drugs, drug compliance, family history of hyperiensand fundus status did not correlate to vitabilevels. Vitamin D

is an independent risk factor that is associateél primary or essential hypertension.
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