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INTRODUCTION

 Heart failure has now become a progressively 
more prevailing health issue affecting about 15 
million people worldwide and is a major cradle 
of morbidity and mortality in advanced age 
patients.1,2 Despite improvements in understanding 
the pathophysiology of heart failure, the prognosis 
is still poor and survival rate is only 35% within 
five years.3,4 Vitamin D deficiency is frequent in 
patients of heart failure, the incidence increases 
with advancing age.5 Vitamin D insufficiency can 
cause myopathy and muscles weakness and hence 
reduction in physical activity in patients with and 
without heart failure.6 In addition to calcium and 
bone homeostasis, vitamin D also possess anti-
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ABSTRACT
Objective: To see the role of Vitamin D supplementation on physical status of patients suffering from 
Congestive Heart Failure (dilated cardiomyopathy).
Methods: In this nonrandomized clinical trial, Forty three Patients with dilated cardiomyopathy who were 
not showing any significant improvements in physical performance on optimal treatment of heart failure 
were included. Vitamin D (200,000 IU) supplementation on weekly basis for a period of 12 weeks was added 
to heart failure treatment. And its effect was seen on 6 minutes’ walk distance and Pro-BNP levels. SPSS 
version 19 was used for data analysis. Dependent sample t-test was used to see the significant effect of 
vitamin D supplementation on pre-intervention vitamin D levels, 6MWD and Pro-BNP. Taking p-value <0.05 
as significant.
Results: On clinical assessment most of the patients were in NYHA class II (65%), the percentages of NYHA 
Class I, III and IV was 19%, 9% and 7% respectively. The baseline mean vitamin D level of the study group 
was 16.59±3.54ng/ml and it raised to 31.97±3.64ng/ml after 12 weeks of supplementation with vitamin D, 
p value <0.0005. The mean distance travelled by the study group before the intervention was 806±380ft 
while it increased to 945±393ft after the intervention, p value of 0.008. The mean of pro-BNP level of the 
study group before the intervention was 1024±635 while it improved to 159±80 after the intervention with 
a significant p value <0.0005. 
Conclusion: Vitamin D supplementation decreases the severity of HF as reflected by reduction in serum 
pro-BNP levels and significant increase in six minutes’ walk distance.
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inflammatory characteristics and can suppress 
renin concentrations, and increase in muscle 
strength.7-9

 Main mechanisms by which vitamin D 
insufficiency can lead to heart failure and other 
cardiovascular diseases are; Hyperactivity of 
renin angiotensin aldosterone system, endothelial 
dysfunction and calcium flux changes leading 
to reduced cardiac contractility.10 Therefore it is 
hypothesized that vitamin D supplementation in 
heart failure patients can decrease the progression 
and severity of heart failure by down-regulating 
the pre-inflammatory substances, suppressing 
the renin angiotensin aldosterone system and 
parathyroid hormone thereby reduction in blood 
pressure, slowing the myocardial remodeling, 
by promotion of cell growth and improvements 
in myocyte contractility.11-15 There are mixed 
evidences regarding supplementation of vitamin 
D in improving the functional outcomes of heart 
failure patients.2,7,16-18

 Therefore this study was carried out to see the 
role of vitamin D supplementation on physical 
status of patients suffering from Congestive heart 
failure (dilated cardiomyopathy).

METHODS

 This nonrandomized clinical trial was conducted 
in department of cardiology, Sheikh Zayed Medical 
College and Hospital Rahim Yaar khan, Pakistan. 
The study duration was from 1st Jan 2014 to 30th 
June 2014. After taking the ethical approval, a total 
of seventy eight (78) patients were selected, out of 
which 35 were  lost to  follow up and 43 patients 
who continued at the end were examined for study 
outcomes. Patients having age 15 years to 70 years, 
diagnosed of having non-ischemic cardiomyopathy 
(NYHA class I-IV), and vitamin D levels < 30 ng/
ml were selected for this study. All these patients 
were not showing any significant improvements 
regarding physical activity on optimal heart failure 
treatment that was being given according to the 
recent heart failure management guidelines. We 
just added vitamin D along with the hypertension 
regimen and examined the patients 12 weeks after 
adding it. Patients of age less than 15 years, having 
renal failure or myocardial infarction in the last 
months, and having valvular heart disease along 
with cardiomyopathy were excluded from this 
study. Written informed consent was taken from 
every patient.
 Vitamin D supplementation with 200,000 IU of 
oral vitamin D supplement was given on weekly 

basis to every patient for a period of 12 weeks. 
Serum blood samples for C-reactive proteins, serum 
calcium, vitamin D levels and pro-BNP were taken 
before and at the end of treatment. Six minutes’ walk 
test (6MWT) with monitoring of blood pressure 
and oxygen saturation was also taken before and 
after intervention. Distance travelled with time was 
recorded in every patient.
 The severity of HF was assessed by a thorough 
physical examination. The NYHA function class was 
assessed in each patient by examining the patients 
during relaxation, dressing, climbing the stairs and 
walking.19 Six minutes’ walk distance (6MWD) 
was used to measure the Physical performance of 
patients according to Guyatt et al. protocol.20

 Blood samples were taken in the early morning 
before breakfast in every patient and sent to the 
laboratory for analysis. Pro-brain natriutetic 
peptide (Pro-BNP) concentrations were calculated 
using enzyme immunoassay technique (Siemens 
Diagnostic Inc, Elkhart, IN).
 SPSS version 19 was used for data analysis. 
Percentages were used for calculation of 
demographic and NYHA functional class. 
Dependent sample t-test was used to see the 
significant effect of vitamin D supplementation on 
pre-intervention vitamin D levels, 6MWD and Pro-
BNP. Taking p-value <0.05 as significant.

Table-I: Demographic and NYHA
Functional Characteristics.

Variable Value

Number of patients 43
Gender 
Male gender 29 (67.4)
Female gender 14 (32.6)
Age 
Mean Age 47.42±11.25
>30 Years 4 (9.3)
30-50 Years 23 (53.5)
>50 Years 16 (37.2)
Literacy Status
Illiterate 38 (88.4)
Literate 5 (11.6)
Living Area
Urban 15 (34.9)
Rural 28 (65.1)
NYHA Functional Class
Class I 8 (18.6)
Class II 28 (65.2)
Class III 4 (9.3)
Class IV 3 (6.9)
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RESULTS

 Forty three (43) patients were included in the 
study. Among them 29 (67.4%) were male and 
14(32.6%) were female. Four patients (9.3%) were 
less than 30 years of age, 23 (53.5%) were between 
the age of 30-50 years. Sixteen (37.2%) were more 
than 50 years of age. 38(88.4%) patients were 
illiterate and only five(11.6%) patients were literate. 
28(65.1%) belonged to the rural area while 15(34.9%) 
were from the urban population. On clinical 
assessment most of the patients were in NYHA 
class II (65%), the percentages of NYHA Class I, III 
and IV was 19%, 9% and 7% respectively.
 The baseline mean vitamin D level of the 
study group was 16.59±13.54ng/ml while it was 
31.97±3.64ng/ml after the supplementation with 
vitamin D showing a significant p value<0.0005. The 
mean distance travelled by the study group before 
the intervention was 806±380ft while it became 
945±393ft after the intervention with the significant 
p value of 0.008. The mean of pro-BNP level of the 
study group before the intervention was 1024±635 
while it improved to 159±80 after the intervention 
with a significant p value<0.0005.

DISCUSSION

 In the recent decade, there is tremendous research 
on the evaluation of vitamin D deficiency in the 
different populations and its effect on different 
systems of the body like muscle strength and 
weakness, brain, prostate, breast and colon tissue 
and immune cells, which also have vitamin D 
receptors and are effected by its deficiency. There 
is a limited research available in the literature 
which have evaluated the effect of supplementation 
of vitamin D on functional outcomes of patients 
suffering from heart failure. Ford et al in their meta-
analysis showed that vitamin D therapy can protect 
the patients against the development of heart 
failure.16

 In this study we evaluated the effect of vitamin D 
after 12 weeks of administration on pro-BNP levels 
and 6MWD in patients of heart failure. We observed 
that oral administration of vitamin D3 for 12 weeks 
in patients of heart failure along with vitamin D 

deficiency improved their physical level of activity 
significantly. Previous randomized controlled trial 
have shown that restoration of vitamin D levels to 
normal significantly improves muscle contractility 
and walking capacity and reduces the rate of fall in 
elderly population.21

 Amin et al. found that supplementation of vitamin 
D significantly reduced the heart failure severity 
and improved the functional activity of patients 
suffering from heart failure.2 In their study they 
took patients with vitamin D deficiency and without 
deficiency as well and found that 6MWD increased 
in all patients and Pro-BNP levels were decreased 
in their study. Our results were similar to their 
results we also found that 6MWD was increased 
significantly after 12 weeks of supplementation 
with vitamin D. In our study, the six minute walk 
distance before study was 806±380 feet before 
surgery and it increased to 945±393 feet after weeks 
of therapy (p-value 0.008). The pro-BNP levels 
before study in our study before treatment were 
1024±635 pg/mL and it decreased to 159±80 pg/mL 
after 12 weeks of treatment (P-value <0.0005).
 Boxer et al. in their trial did not found any 
significant difference on 6MWD, oxygen uptake and 
muscle strength in patients of heart failure after six 
months of vitamin D supplementation.17 Similarly, 
Witham et al,18 also did not found any significant 
difference of vitamin D on quality of life in patients 
of heart failure. But these trials recruited only older 
patients and the risk of muscular disorders in high 
in this population group. The possible difference in 
our study and their study outcomes may be due to 
the age of patients. In our study none of the patient 
were of >70 years of age. In our study and in the 
study of Amin et al, young patients were included 
along with older ones. The possible reason may 
be the age of study patients that can affect the 
outcomes of vitamin D supplementation in patients 
of heart failure.

CONCLUSION

 Vitamin D supplementation decreases the 
severity of Heart Failure as reflected by reduction 
in serum pro-BNP levels and significant increase in 
6 minutes’ walk distance.

Table-II: Comparison of Outcome Variables.
Name of Variable Before Intervention After Intervention P-value

Mean Vitamin D levels (ng/mL) 16.59±13.54 31.97±3.64 <0.0005
Distance travelled during 6MWD test (feet) 806±380 945±393 0.008
Pro-BNP levels (pg/mL) 1024±635 159±80 <0.0005
Pro-BNP=Pro Brain Natriuretic Peptide, pg=Pico Gram, 6MWD=6 minutes’ walk Distance.

Muhammad Zafar Majeed Babar et al.



   Pak J Med Sci   2016   Vol. 32   No. 6      www.pjms.com.pk   1433

REFERENCES
1. Young JB. The global epidemiology of heart failure. Med 

Clin North Am. 2004;88(5):1135-1143.
2. Amin A, Minaee S, Chitsazan M, Naderi N, Taghavi S, 

Ardeshiri M. Can vitamin D supplementation improve the 
severity of congestive heart failure? Congest Heart Fail. 
2013;19(4):E22-E28. doi: 10.1111/chf.12026

3. Bleumink GS, Knetsch AM, Sturkenboom MC, Straus SM, 
Hofman A, Deckers JW, et al. Quantifying the heart failure 
epidemic: prevalence, incidence rate, lifetime risk and 
prognosis of heart failure. Eur Heart J. 2004;25(18):1614-
1619. doi: 10.1016/j.ehj.2004.06.038

4. Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka MJ, Ho 
KK, et al. Long-term trends in the incidence of and survival 
with heart failure. New Engl J Med. 2002;347(18):1397-1402. 
doi: 10.1056/NEJMoa020265

5. Zittermann A, Schleithoff SS, Tenderich G, Berthold HK, 
Körfer R, Stehle P. Low vitamin D status: a contributing 
factor in the pathogenesis of congestive heart failure? J 
Am Coll Cardiol. 2003;41(1):105-112. doi:10.1016/S0735-
1097(02)02624-4

6. Coats AJ. The “muscle hypothesis” of chronic heart failure. 
J Mol Cell Cardiol. 1996;28(11):2255-2262.

7. Schleithoff SS, Zittermann A, Tenderich G, Berthold HK, 
Stehle P, Koerfer R. Vitamin D supplementation improves 
cytokine profiles in patients with congestive heart failure: 
a double-blind, randomized, placebo-controlled trial. Am J 
Clin Nutr. 2006;83(4):754-759.

8. Sigmund CD. Regulation of renin expression and blood 
pressure by vitamin D 3. J  Clin Invest. 2002;110(2):155-156.

9. Pfeifer M, Begerow B, Minne H, Suppan K, Fahrleitner-
Pammer A, Dobnig H. Effects of a long-term vitamin D 
and calcium supplementation on falls and parameters 
of muscle function in community-dwelling older 
individuals. Osteoporos Int. 2009;20(2):315-322. 
doi: 10.1007/s00198-008-0662-7

10. Artaza JN, Mehrotra R, Norris KC. Vitamin D and 
the cardiovascular system. Clin J Am Soc Nephrol. 
2009;4(9):1515-1522.

11. Coratelli P, Petrarulo F, Buongiorno E, Giannattasio M, 
Antonelli G, Amerio A. Improvement in Left Ventricular 
Function during Treatment of Hemodialysis Patients with 
25-OHD31. Cardiocirculatory Funct Renal Dis. 1984;41:433-
437. doi:10.1159/000429325

12. Miller RR, Hicks GE, Shardell MD, Cappola AR, Hawkes 
WG, Janet A, et al. Association of serum vitamin D levels 
with inflammatory response following hip fracture: the 
Baltimore Hip Studies. J Gerontol A Bio Sci Med Sci. 
2007;62(12):1402-1406.

13. Kong J, Qiao G, Zhang Z, Liu SQ, Li YC. Targeted vitamin 
D receptor expression in juxtaglomerular cells suppresses 
renin expression independent of parathyroid hormone and 
calcium. Kidney Int. 2008;74(12):1577-1581. doi: 10.1038/
ki.2008.452

14. Pfeifer M, Begerow B, Minne HW, Nachtigall D, 
Hansen C. Effects of a Short-Term Vitamin D3 and 
Calcium Supplementation on Blood Pressure and 
Parathyroid Hormone Levels in Elderly Women 1. J Clin 
Endocrinol Metab. 2001;86(4):1633-1637. doi: 10.1210/
jcem.86.4.7393#sthash.t4Mz6jUo.dpuf

15. Li YC. Vitamin D regulation of the renin–angiotensin 
system. J Cell Biochem. 2003;88(2):327-331. doi: 10.1002/
jcb.10343.

16. Ford JA, MacLennan GS, Avenell A, Bolland M, Grey A, 
Witham M, et al. Cardiovascular disease and vitamin D 
supplementation: trial analysis, systematic review, and 
meta-analysis. Am J Clin Nutr. 2014;100(3):746-755.

17. Boxer RS, Kenny AM, Schmotzer BJ, Vest M, Fiutem JJ, Piña 
IL. A randomized controlled trial of high-dose vitamin D3 
in patients with heart failure. JACC: Heart Fail. 2013;1(1):84-
90. doi: 10.1016/j.jchf.2012.11.003

18. Witham MD, Crighton LJ, Gillespie ND, Struthers AD, 
McMurdo ME. The effects of vitamin D supplementation 
on physical function and quality of life in older 
heart failure patients: a randomised controlled trial. 
Circ Heart Fail. 2010;109:9078-99. doi: 10.1161/
CIRCHEARTFAILURE.109.907899

19. Dickstein K, Cohen-Solal A, Filippatos G, McMurray JJ, 
Ponikowski P, Poole-Wilson PA, et al. ESC Guidelines for 
the diagnosis and treatment of acute and chronic heart 
failure. Eur J Heart Fail. 2008;10(10):933-989. doi: 10.1016/j.
ejheart.2008.08.005

20. Guyatt GH, Sullivan MJ, Thompson PJ, Fallen EL, Pugsley 
SO, Taylor DW, et al. The 6-minute walk: a new measure of 
exercise capacity in patients with chronic heart failure. Can 
Med Assoc J. 1985;132(8):919.

21. Holick MF. Vitamin D deficiency. New Engl J Med. 
2007;357(3):266-281. doi: 10.1056/NEJMra070553

Authors’ Contributions:

MZMB and STG: Conceived, designed and wrote 
the manuscript, did data collection and statistical 
analysis, editing of manuscript  
GM: did review and final approval of manuscript.
MZMB: takes the responsibility and is accountable 
for all aspects of the work in ensuring that questions 
related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved.

Vitamin D supplementation in patients with Heart Failure

http://dx.doi.org/10.1038/ki.2008.452
http://dx.doi.org/10.1038/ki.2008.452

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK6
	OLE_LINK7
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	_GoBack
	_GoBack
	d5484e198
	d5484e202
	d5484e206
	d5484e210
	_GoBack
	_Ref461027794
	_Ref461027817
	_Ref461027833
	_Ref461027859
	_Ref461027881
	_Ref461028193
	_Ref461027933
	_Ref461027955
	_Ref461027987
	_Ref461028064
	_Ref461028106
	_Ref461028130
	_Ref461028151
	_Ref461028176
	_Ref461028221
	_Ref461028250
	_Ref461028285
	_Ref461028305
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK18
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_GoBack
	_GoBack

