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Abstract Background: Background: Hyperlipidemia is a well documented risk factor for atherosclerosis, responsible for significant 
amount of ischemic strokes and cardiovascular disease globally. Studies have shown that vitamin D supplementation with 
atorvastatin has synergistic effects in lowering serum cholesterol concentrations and ameliorating statin-induced myalgia 
and myopathy. Objective: To estimate the effect of fixed dose combination of 1000 I.U of Vitamin D3 and Atorvastatin 
10 mg per day for 3 months on serum LDL levels in hyperlipidemic patients compared to those on Atorvastatin 10 mg per 
day alone. Methodology: A Prospective multiple arm analytical observational study was conducted with ethics committee 
approval. medical details and reports of serum lipid profile investigation, routinely checked at 6 weeks intervals in patients 
of cardiology department, were collected from 97 recruited patients for 3 months after obtaining written informed consent. 
We have recorded the plasma glucose levels and HbA1c levels in hyperlipidemic patients who have diabetes also twice at 
12 weeks interval. Patients were asked to report adverse drug reactions, if any, by regular telephonic enquiry and at each 
clinical visit Results: There was a significant reduction in LDL cholesterol levels in both study groups at 12 weeks 
compared to baseline. No significant difference was observed between the two groups. The plasma glucose levels of 
diabetic dyslipidemic patients in both the groups were well controlled and the HbA1c values were not different between 
the two treatment groups. Both the treatments were well tolerated throughout the study period. 3 patients taking Atorvstatin 
alone complained of myalgia at the end of 12 weeks, which was not accompanied by elevated creatine kinase levels. 
Conclusion: Fixed dose combination of vitamin D with atorvastatin did not improve serum lipid levels in hyperlipidemic 
patients compared to atorvastatin alone. In this study both the treatment groups provide significant improvement in lipid 
profile. Large studies are required in future for evaluating the effect of Vitamin D on lipid profile. 
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INTRODUCTION 
Hyperlipidemia is the presence of elevated levels of lipids 
or lipoproteins in the blood. It is an important modifiable 
risk factor for atherosclerosis leading to 17.3 million 
deaths per year, likely to be more than 23.6 million by 
2030.1 Globally, about 56% of ischemic heart disease and 
18% of strokes are due to raised cholesterol levels. 2 The 
Indian subcontinent is home to 20% of the world’s 
population. Cardiovascular diseases (CVD) have become 
the leading cause of death in India like the developed 
countries. However, coronary artery disease (CAD) is 
affecting Indians at least 5-6 years earlier than people of 
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western countries. A recent survey by Indian Council for 
Medical Research (ICMR) showed that 79% of population 
they studied had at least one lipid abnormality with 
regional variations. 3 Reduction of serum cholesterol levels 
is one of the most important strategies in the prevention 
and treatment of CAD. This may be achieved by dietary 
and lifestyle modifications such as restriction of dietary fat 
intake and regular bodily exercise. However, most patients 
of hyperlipidemia frequently require lipid-lowering 
medications to achieve target serum lipid levels. HMG-
CoA reductase inhibitors (statins), the most commonly 
prescribed lipid-lowering medications are also the most 
frequently prescribed drugs worldwide. Among the various 
statins, atorvastatin is the single most commonly 
prescribed statin. Several clinical trials in the primary and 
secondary prevention of CVDs have demonstrated the 
beneficial effects of atorvastatin in reducing the risk of 
death and major cardiovascular events compared to other 
statins. 4 Treatment of hyperlipidemia with statins may 
cause dose-related adverse -effects such as elevation of 
hepatic transaminase levels, myalgia, myositis and 
uncommonly rhabdomyolysis. Myalgia has also been 
shown to be associated with vitamin D deficiency and to 
resolve with its correction . 5 Based on these studies, 
pharmaceutical companies have introduced fixed dose 
combinations of atorvastatin and vitamin D in India, which 
are being prescribed widely by clinicians. Recently, 
vitamin D has been increasingly shown to influence the 
risk of several disorders including cardiovascular diseases. 
6 Specifically, vitamin D may have a beneficial influence 
on dyslipidemia and vascular calcification, two important 
predictors of cardiovascular disease. 7 In spite of being a 
sunny tropical country, the Indian population has been 
found to have high prevalence of (70%) of Vitamin D 
deficiency. 8 Studies exploring the effect of concomitant 
vitamin D administration on the hypolipidemic 
effectiveness of statins are scarce in the literature and 
specifically absent in the Indian population. Therefore, we 
conducted this observational study to explore the 
effectiveness of fixed dose combinations of atorvastatin 
and vitamin D in improving serum lipid levels compared 
to treatment with atorvastatin alone. 
 

MATERIAL AND METHODS 
We conducted a prospective analytical observational study 
at the departments of Cardiology and Pharmacology of 
Sree Gokulam Medical College and Research Foundation 
(SGMCandRF), Venjaramoodu, Trivandrum during 
January 2014 to July 2015. The study population was 
recruited consecutively from hyperlipidemic patients 
attending the outpatient department of department of 
Cardiology. 
Inclusion Criteria:  

1. Patients aged between 18-80 Years  
2. Patients of both the genders  
3. Hyperlipidaemic patients who were prescribed 

either Atorvastatin 10 mg/day or a fixed dose 
combination of Atorvastatin 10 mg + Vitamin D3 
1000 IU per day by the treating cardiologist.  

Exclusion Criteria:  
1. Hyperlipidemic patients on any dose of 

Atorvastatin other than 10mg/day or any other 
cholesterol lowering drug.  

2. Patients who required or were already on vitamin 
D with or without calcium for prevention or 
treatment of bone diseases. 

The study was approved by institutional ethics committee 
of SGMCandRF vide approval no. IEC 
NO:09/84/11/2013/ dated.The patients were recruited 
after obtaining written informed consent. Demographic 
details, medical history and treatment particulars were 
collected from the recruited participants using a case 
record form. The reports of serum lipid profile 
investigation, routinely ordered by the treating 
cardiologist at 6 weeks intervals in these patients, were 
collected from the recruited patients. Serum lipid levels 
were estimated using SIEMENS RxL Integrated 
Autoanalyzer System in Biochemistry laboratory of 
SGMCand RF. LDL Cholesterol was estimated using 
SIEMENS ALDL Flex reagent Catridge with an intra-
assay variance of 1.6%.HbA1c were estimated using BIO-
RAD – D10 analyser in Biochemistry laboratory. Patients 
were asked to report adverse drug reactions, if any, by 
regular telephonic enquiry and at each clinical visit. 
Glycated haemoglobin (HbA1c) and Blood Glucose levels 
(FBS & 2hr PPBS) were monitored twice at 12 weeks 
interval in diabetic hyperlipidemic patients The outcome 
measures were 1.Change in serum LDL cholesterol levels 
at the end of 6 weeks and  12 weeks in hyperlipidemic 
patients 2.Change in blood glucose levels and HbA1C 

levels at  the end of 12 weeks  in hyperlipidemic diabetic 
patients and 3.comparison of adverse drug reactions in 
hyperlipidemic patients on combination of 1000 I.U of 
vitamin D3 and atorvastatin 10 mg per day compared to 
those on atorvastatin 10 mg per day alone. The data was 
entered into Microsoft® Excel worksheet and statistical 
analysis done using freely available online statistical 
software. Quantitative variables were reported as mean 
±SD (for normal distribution) or median with interquartile 
range (Q1, Q3) (for non-normal distribution) and 
categorical variables as counts (n) and frequencies (%). 
Comparison of results between the treatment groups was 
done using independent samples t –test for normally 
distributed data or Wilcoxon Rank-sum test for non-
normal data. Categorical variables were compared using 
Chi-square test or Fischer’s exact test. Comparison of 
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quantitative variable within the same group was done 
using repeated measures ANOVA. A p-value less than 
0.05 was considered statistically significant. 
 
RESULTS 
The study consecutively monitored 97 hyperlipidemic 
patients in whom the study drugs were prescribed by the 
treating cardiologist from January 2014 to July 2015. In 
our study, the mean age and BMI of patients were 53 ± 6 
yrs and 25.7 ± 1 kg/m2, respectively. Of the 97 
hyperlipidemic patients, 13 (13%) were diabetic, 23 (23%) 
had coronary artery disease and 13 (13%) were 
hypertensive. Among these hyperlipidemic patients, 48 

were prescribed Atorvastatin alone and 49 were prescribed 
Atorvastatin - Vitamin D fixed dose combination (FDC) 
by the treating cardiologist . The baseline characteristics of 
patients in the two treatment groups were similar as shown 
in Table 1. Significant reductions in serum LDL 
cholesterol were observed in both the treatment groups at 
6 and 12 weeks of treatment compared to respective 
baseline values (Table 2). However, these outcome 
measures were not different between the two treatment 
groups at 6 or 12 weeks of treatment. On post-hoc sub-
group analyses ,the values indicated that there was no 
difference in percentage reduction in LDL cholesterol 
between the two treatment groups at 6 or 12 weeks. (Table 
3 )

 

Table 1: Baseline characteristics and baseline lipid profile values of the two treatment groups 
Sr no Parameters Atorvastatin (n=48) [mean ± 

SD or median (Q1,Q3) or n(%)] 
Atorvastatin–Vitamin D fixed 

dose combination (n=49) 
[mean ± SD or median (Q1,Q3) 

or n(%)] 
1 Gender 

Male 25 (52%) 27 (55%) 
Female 23 (47%) 22 (44%) 

2 Age (year) 54 ± 7 51 ± 5 
3 BMI (kg/m2 ) 25 ± 1 25 ± 1 
4 Co morbidities [n (%)] 

Patients with Diabetes mellitus [n 
(%)] 

 
8 (16%) 

 
5 (10%) 

5 Patients with Coronary artery 
disease [n (%)] 

 
13 (27 %) 

 
10 (20%) 

6  
Patient with Hypertension [n (%)] 

 
7 (14 %) 

 
6 (12 %) 

 
Table 2: Outcome measures at baseline and after 6 and 12weeks of treatment in the two treatment groups 

Outcome measure Time-point Atorvastatin 
(n = 48) [mean ± SD or median 

(Q1,Q3)] 

Atorvastatin-Vitamin D FDC 
(n=49) [mean ± SD or median 

(Q1,Q3)] 
LDL cholesterol (mg/dL) Baseline 160 ± 27 170 ± 26 

6 weeks 122 ± 21# 126 ± 21# 
 12 weeks 106 ± 22# 111 ± 19# 

#: p-value<0.05 with respect to baseline value of same group 
 

Table 3: Percentage reduction in LDL cholesterol at different time-points in the two treatment groups 
Outcome 
measure 

Time-point compared Percentage  reduction in 
Atorvastatin group [mean± 

SD] (n=48) 

Percentage  reduction 
in Atorvastatin –

Vitamin D FDC group 
[mean ± SD] (n=49) 

LDL 
Cholester

ol 

Baseline - 6 weeks 23±11 25 ±9 
6 weeks – 12 weeks 12 ± 7 11± 9 
Baseline – 12 weeks 32±12 34± 11 

 
DISCUSSION  
Our study showed that combining vitamin D with 
atorvastatin did not improve serum lipid levels in 
hyperlipidemic patients compared to atorvastatin alone. 
However, among the patients who did show improvement 
in lipid profile, vitamin D combined with atorvastatin 

showed higher percentage rise in HDL cholesterol level 
compared to those patients taking atorvastatin alone. The 
mean age and BMI of the patients in our study were 
comparable to that reported in previous studies. 9-11 
Among 97 hyperlipidemic patients, 13 % had diabetes 
mellitus, 13% had hypertension and 23% had coronary 
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artery disease. In a study done in North India among 
dyslipidemic patients, 22% had hypertension,16% had 
diabetes which was higher than our study. 12. In our study, 
the baseline mean LDL Cholesterol was  165 ± 27 mg/dL 
,which was higher compared to  a previous study done in 
North India 9  and this value  was  lower compared to that 
reported from Tamilnadu.22. In the present study, both 
treatment groups showed significant reduction in LDL-C, 
at the end of 12 weeks of the study. In our study, the mean 
percentage reduction of TC and LDL Cholesterol over 6 
weeks of therapy were higher compared to a previous study 
done in Lucknow (-11% and -14%).23 The mean 
percentage reduction in LDL cholesterol in the present 
study was higher (30%) compared to a previous Indian 
study, by Jyothi et al 9 and lower than 49% reported by 
Canna et al24.  A recent study done in North India also 
showed the significant reduction of all the lipid values 
from baseline with Atorvastatin 10 mg over 12 weeks. The 
mean percentage reduction in LDL was 31% which was 
almost similar to our stud25. It has been documented that 
Atorvastatin 10 mg reduces LDL cholesterol by 31-35% 
regardless of the baseline cholesterol levels.25 In the 
present study, the mean percentage reduction of LDL 
Cholesterol values from baseline (Table no 3) were 
maximum at 12 weeks of therapy. This may be because of 
the confounding factors on lipid profile like dietary habits, 
sedentary lifestyle, primary dyslipidemia, smoking, drugs 
which alter lipid profile (eg:beta blockers), compliance to 
medication  etc  were not considered for the study. There 
was no significant difference  in reduction of LDL were 
observed between two study groups. The results of our 
study showed that patients of hyperlipidemia on both the 
treatments achieved similar reductions in LDL Cholesterol 
levels at 6 weeks and 12 weeks of treatment. There was no 
differences between the two treatments with respect to 
hypolipidemic effectiveness or safety over the period of 12 
weeks. Various clinical studies had revealed the 
unfavourable effects of statin on glucose metabolism and 
pointed out the risk of new-onset diabetes in statin users.26 
However, this remains controversial. A metanalysis 
showed that the effects of statins on glycated haemoglobin 
(HbA1c) had little clinical significance in view of its 
benefits in diabetic patients.27 However, in the current 
study, the plasma glucose levels of diabetic dyslipidemic 
patients in both the groups were well controlled and the 
HbA1c values were not different between the two 
treatment groups. Both the treatments were well tolerated 
by the patients. 3 patients from Atorvastatin treated group 
complained of  myalgia at 12 weeks which was not 
accompanied by  elevated creatine kinase levels  This 
result  was  comparable to a previous Indian study after 12 
weeks of treatment with Atorvastatin 10mg25. These 
patient did not need any reduction in dose or change in 

medication for the same. Therefore, the Atorvastatin-
vitamin D FDC appears to be associated with lower risk of 
myalgia than atorvastatin alone. However, larger and 
longer studies as well as pharmacovigilance are required to 
further explore this aspect.  
 
CONCLUSION 
Fixed dose combination of vitamin D with atorvastatin did 
not improve serum lipid levels in hyperlipidemic patients 
compared to atorvastatin alone. Both the treatments were 
well tolerated by the patients.The plasma glucose levels 
and HbA1c of diabetic dyslipidemic patients in both the 
treatment groups were well controlled. Larger 
interventional studies are required in future for further 
exploring the impact of Vitamin D on lipid profile. 
 
REFERENCES 

1. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, 
Blaha MJ, et al.. Heart disease and stroke statistics--2014 
update: a report from the American Heart Association. 
Circulation. 2014 Jan 21;129(3):e28–e292.  

2. Sarat Chandra K, Bansal M, Nair T, Iyengar SS, Gupta R, 
Manchanda SC, et al.. Consensus statement on 
management of dyslipidemia in Indian subjects. Indian 
Heart J. 2014 Dec;66(Suppl 3):S1–S51.  

3. Joshi SR, Anjana RM, Deepa M, Pradeepa R, Bhansali A, 
Dhandania VK, et al.. Prevalence of Dyslipidemia in 
Urban and Rural India: The ICMR–INDIAB Study. PLoS 
ONE. 2014 May 9;9(5):e96808. 

4. Arca M, Gaspardone A. Atorvastatin efficacy in the 
primary and secondary prevention of cardiovascular 
events. Drugs. 2007;67 Suppl 1:29–42.  

5. Bell DSH. Resolution of statin-induced myalgias by 
correcting vitamin D deficiency. South Med J. 2010 
Jul;103(7):690–2.  

6. Kienreich K, Tomaschitz A, Verheyen N, Pieber T, 
Gaksch M, Grübler MR, et al.. Vitamin D and 
Cardiovascular Disease. Nutrients. 2013 Jul 31;5(8):3005–
21.  

7. Zittermann A, Gummert JF, Börgermann J. The role of 
vitamin D in dyslipidemia and cardiovascular disease. 
Curr Pharm Des. 2011;17(9):933–42.  

8. Nimitphong H, Holick MF. Vitamin D status and sun 
exposure in southeast Asia. Dermatoendocrinol. 2013 Jan 
1;5(1):34–7. 

9. Jyoti N, Poonam, Rai J, Kaur S, Dhillon A. atorvastatin, 
rosuvastatin, dyslipidemia, treatment goals. Comp 
ROSUVASTATIN ATORVASTATIN Achiev Treat 
GOALS DYSLIPIDEMIA [Internet].Available from: 
http://www.jemds.com/latest-articles.php?at_id=555 

10. Mithal A, Majhi D, Shunmugavelu M, Talwarkar PG, 
Vasnawala H, Raza AS. Prevalence of dyslipidemia in 
adult Indian diabetic patients: A cross sectional study 
(SOLID). Indian J Endocrinol Metab. 2014;18(5):642–7.  

11. Yadav D, Mishra M, Tiwari A, Bisen PS, Goswamy HM, 
Prasad GBKS. Prevalence of Dyslipidemia and 
Hypertension in Indian Type 2 Diabetic Patients with 
Metabolic Syndrome and its Clinical Significance. Osong 
Public Health Res Perspect. 2014 Jun 1;5(3):169–75.  



Abhima M B, Vinu Wilson, Binu A S, Vijayalekshmi Amma 

MedPulse International Journal of Pharmacology, Print ISSN: 2550-7567, Online ISSN: 2636-4670, Volume 16, Issue 3, December 2020   Page 34 

12. Yogendra Singh*, Saurabh Srivastava, Sohaib Ahmad*, 
Sunil Kumar Mishra Nadia Shirazi,, Minali Raja, SK 
Verma. Is Lipid Tetrad Index the Strongest Predictor of 
Premature Coronary Artery Disease in North India? J 
Indian Acad Clin Med. 2010 Sep;11(3):175–9. 

13. Mohan V, Deepa R, Shanthi Rani S, Premalatha G. 
Prevalence of coronary artery disease and its relationship 
to lipids in a selected population in South India: The 
Chennai Urban Population Study (CUPS No. 5). J Am Coll 
Cardiol. 2001 Sep;38(3):682–7.  

14. CI jhala, PC Joshi, TK Shah, B naik. Establishment of 
normal reference values in healthy vegetarian population 
of rural western and northern gujarat and comparison of 
available similar data of other parts in India. Gujarat Med 
J. August 69;64(2).  

15. Recto CS, Acosta S, Dobs A. Comparison of the efficacy 
and tolerability of simvastatin and atorvastatin in the 
treatment of hypercholesterolemia. Clin Cardiol. 2000 Sep 
1;23(9):682–8.  

16. Bays HE, McKenney J, Maki KC, Doyle RT, Carter RN, 
Stein E. Effects of Prescription Omega-3-Acid Ethyl 
Esters on Non—High-Density Lipoprotein Cholesterol 
When Coadministered With Escalating Doses of 
Atorvastatin. Mayo Clin Proc. 2010 Feb;85(2):122–8. 

17.  Bays HE, McKenney J, Maki KC, Doyle RT, Carter RN, 
Stein E. Effects of Prescription Omega-3-Acid Ethyl 
Esters on Non—High-Density Lipoprotein Cholesterol 
When Coadministered With Escalating Doses of 
Atorvastatin. Mayo Clin Proc. 2010 Feb;85(2):122–8.  

18. Laurence L. Brunton, PhD,Bruce A. Chabner, MD,Björn 
C. Knollmann, MD, PhD. Goodman and Gilman’s The 
Pharmacological Basis of Therapeutics. 12th ed. sectionIII 
chapter 31. 

19. Maki KC, Rubin MR, Wong LG, McManus JF, Jensen 
CD, Marshall JW, et al.. Serum 25-hydroxyvitamin D is 
independently associated with high-density lipoprotein 

cholesterol and the metabolic syndrome in men and 
women. J Clin Lipidol. 2009 Aug;3(4):289–96.  

20. Kazlauskaite R, Powell LH, Mandapakala C, Cursio JF, 
Avery EF, Calvin J. Vitamin D is associated with 
atheroprotective high-density lipoprotein profile in 
postmenopausal women. J Clin Lipidol. 2010;4(2):113–9.  

21. Ponda MP, Huang X, Odeh MA, Breslow JL, Kaufman 
HW. Vitamin D May Not Improve Lipid Levels: A Serial 
Clinical Laboratory Data Study. Circulation. 2012 Jul 
17;126(3):270–7. 

22. Gupta R, Gupta VP, Sarna M, Bhatnagar S, Thanvi J, 
Sharma V, et al. Prevalence of coronary heart disease and 
risk factors in an urban Indian population: Jaipur Heart 
Watch-2. Indian Heart J. 2002 Feb;54(1):59–66. 

23. Kumar S, Rai H, Kapoor A, Tewari S, Sinha N. 
Pharmacological measures to increase HDL-C among high 
risk isolated low HDL cases: a randomized study amongst 
north Indians. Indian J Med Res. 2013 Dec;138(6):873–
81. 

24. Ghia CJ, Panda AS, Khobragade LR, Jha RK, Rambhad 
GS. Alternate Day versus Once Daily Atorvastatin for 
Primary Prevention of (CHD) in Naïve Patients of 
Dyslipidemia. J Clin Diagn Res JCDR. 2014 Mar;8(3):27–
31 

25. POOJA BA, BHATTED S, CHATURVEDI N, 
DEEKSHIT S, BHOJANI MK. Role of Atorvastatin in 
Dyslipidemia: A Clinical Study. Indian J Clin Pract. 2013 
Dec;Vol. 24(No. 7):620–2. 

26.  Mita T, Nakayama S, Abe H, Gosho M, Iida H, Hirose T, 
et al. Comparison of effects of pitavastatin and atorvastatin 
on glucose metabolism in type 2 diabetic patients with 
hypercholesterolemia. J Diabetes Investig. 2013 May 
1;4(3):297–303. 

27. Erqou S, Lee CC, Adler AI. Statins and glycaemic control 
in individuals with diabetes: a systematic review and meta-
analysis. Diabetologia. 2014 Dec;57(12):2444–52.

 

 
 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  


