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Introduction:
With changing lifestyle, physical inactivity & dietary habits globally, 
persons are facing dyslipidemia at relatively younger age. The causal 
relation between hypercholesterolemia and atherosclerosis was 

1established more than 80 years ago by Anitschkow.  Since the 1950s, 
there have been steady improvements in our ability to treat 
hypercholesterolemia through diet and the use of lipid-lowering drugs. 
Of all the forms of cholesterol in the blood, the LDL-C is considered 
the most important form in determining risk of heart disease. It is 
considered to be undesirable and is often call "bad" cholesterol 
because it deposits excess cholesterol in blood vessel walls and 
contributes to hardening of the arteries and heart disease. The earliest 
angiographic and clinical studies demonstrated that intensive therapy 
to lower low-density lipoprotein cholesterol (LDL-C) levels slowed 
the progression of atherosclerosis and decreased the incidence of 

2, 3major coronary events .  HMG Coenzyme reductase Inhibitors are 
most commonly prescribed drugs in lowering of serum LDL in 
dyslipidemia patients.  Those drugs have been associated with a 
beneficial impact on cardiovascular morbidities and mortality. As 
such, statins have become some of the most widely prescribed drugs in 
our country with many millions of patients taking them on a regular 
basis. Different oral hypolipedmic drugs available in basket of HMG 
Coenzyme Inhibitors are Atrovastatin, Rosuvastatin, Simavastatin etc. 
Atrovastatin is one of most commonly prescribed medicine for 
lowering serum LDL levels. However reports are coming of 

4developing resistance or non responsiveness to stastins . 

Besides HMG CoA enzyme inhibitors block the endogenous 
biogenesis of a necessary chemical compound, benzoquinone l0, 
needed for energy production. A deficiency of benzoquinone ten is 
related to impairment of heart muscle perform, with liver pathology 
and with myopathies including myocardiopathy and symptom heart 
failure). All patients taking HMG CoA enzyme inhibitors ought to thus 
be suggested to require 100 mg to 200 mg  per day of supplemental 
benzoquinone ten.

Recent times have witnessed the alternative methods of reducing 
serum LDL thereby decreasing risk of cardiovascular morbidities & 
mortalities. These strategies involve general lifestyle changes (to 
promote healthy diet, optimal weight, physical activity, moderate or no 
alcohol consumption, and smoking cessation. India being a Vedic 
country, where yoga is practiced from centuries. Practice of yoga has 

5been found to beneficial in keeping them healthy . The yoga is 
emerging as greater role in modern treatment and prevention in 
different diseases & ailments. Yoga has given patients the hope to 

6, 7reduce medication besides slowing the progression of the disease . 
Among yoga asanas, Pranayama – kapalbhati is excellent way of 
controlling cholesterol. The right breathing technique improves the 
circulation of blood and enhances the intake of oxygen all over the 
body. It also helps the respiratory system to get rid of carbon dioxide, 
which reduces the impurities that are present in the blood. In this 
practices, there is a reduction of the unwanted chemical responses on 
the cholesterol molecules. Other effective yoga for cholesterol control 
poses and technique includes Surya namaskar and Shavasana. 

Another approach accepted for control of dyslipidemia, is dietary 
control. According to the National Heart, Lung, and Blood Institute's 
(NHLBI) TLC Diet Guidelines, one should consume the following: 

Ÿ Less than 7% of the day's total calories from saturated fat
Ÿ 25%-35% of the day's total calories from fat
Ÿ Less than 200 mg of dietary cholesterol a day
Ÿ Limit sodium intake to 2,400 mg a day
Ÿ Just enough calories to achieve or maintain a healthy weight and 

reduce the blood cholesterol level.

Objectives:
The objective of this present study the comparison between effects of 
yoga, dietary control and Low dose Atrovastatin on serum LDL level in 
newly diagnosed young dyslipidemia patients.

Methodology:
A single centre, open labelled, parallel, prospective study was 
conducted in IQ City Medical College & Hospital, Durgapur after 
obtaining permission from institute ethical committee.  A total of 
Ninety patients of either sex with age group of 30-45 years visiting 
medicine OPD of the hospital were selected for the study. These 
patients have isolated increase of serum LDL levels from period not 
more than 6 months. Patients with co morbidities like hypertension, 
diabetes mellitus, coronary artery disease, peripheral vascular disease, 
hepatic diseases or carotid atherosclerosis were excluded from the 
study. Patients on any hypolipidemic drugs or history of smoking & 
alcoholism were too excluded from the study. The ninety patients were 
under study, were further divided in 3 groups: Group I (Practiced 
Yoga), Group II (Dietary control) and Group III (Low dose 
Atrovastatin). Informed written consent was obtained with all the 
patients and treatment modalities were explained to them.

Ÿ Group I patients were taught practice of yoga by a yoga expert 
(Table: 1) and advised to practice yoga for a session of 40 minutes 
daily. These patients were initially called for 5 days a week and 
then for once a week for 3 months. 

Table 1: The yoga Schedule

Ÿ Group II patients were promoted to control their dietary habits 
including reduction in intake of saturated and Trans fats and 
increasing intake of polyunsaturated and monounsaturated fats 
along with limiting dietary cholesterol, lower total cholesterol, 
LDL cholesterol and sodium intake. They were advised to restrict 
energy requirement   between 25%-35% of the day's total calories 
from fat.
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S.No Name Duration

30-40 min

1. Bhastrika- pranayama

2. Kapal- bhati

3. Anuloma -vilom

4. Bhramari

5. Udgit-Om Uccharan

6. Surya namakar

7. Tadasana

8. Trikona-asana

9. Pashimottanasana

10. Bhujangasana

11. Shavasana
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Ÿ Group III were administered Tab Atrovastatin 10 mg daily at bed 
time. 

Detailed history of the patients including age, gender, and disease 
history including duration and complications, treatment details 
including drug, dosage and duration of treatment were noted in the 
questionnaire. Body weight and height were measured using standard 
protocols with participants wearing light clothing without shoes. Body 
mass index (BMI) was calculated. Waist and hip circumferences were 
measured. The patients were advised to come fasting overnight and 5 
ml blood samples were withdrawn from each patient under all aseptic 
conditions and collected in plain bottles. The fasting blood samples 
were analyzed for triglycerides (TG), total cholesterol (TC) and high-
density lipoprotein–cholesterol (HDL–C). Cholesterol was estimated 
by modified Roeschlav's method and Triacylglycerol by the method of 
Wako modified by Mc Gowan et al. HDL cholesterol was assessed by 
phosphotungstic acid method. LDL cholesterol was not separately 
estimated but calculated from the formula: LDL cholesterol = Total 
cholesterol – [HDL cholesterol + TG/5].

Serum LDL level was measured on day 1 and day 90 to assess the 
benefits obtained from the study by ELISA method.

Statistical Methods: Categorical variables will be expressed as 
Number of patients and percentage of patients and compared across the 
groups using Pearson’s Chi Square test for Independence of Attributes.
Continuous variables will be expressed as Mean ± Standard Deviation 
and compared across groups using unpaired t test/One Way ANOVA if 
the data follows normal distribution and Mann-Whitney U 
test/Kruskal Wallis Test if the data does not follow normal distribution.

The statistical software SPSS version 20 will be used for the analysis. 
An alpha level of 5% has been taken, i.e. if any p value is less than 0.05 
it will be considered as significant.

Observations & Results:

Table 2: Age, BMI of groups

Table 3: Sex distribution among groups

Table 4: Pre – Interventional & Post – Interventional Lipid Profile 
levels 

Table 5: Comparative Analysis of LDL –C of different groups

Discussion:
As per American Heart Association guidelines, it is recommended that 
all adults above age of 20 years with no risk factors for heart disease 
should be tested every four to six years8. Guidelines from the 
American College of Cardiology and the American Heart Association 
recommend that adults taking statins have a fasting lipid profile done 4 
to 12 weeks after starting therapy and then every 3 to 12 months 
thereafter to assure that the drug is working.  Several large-scale 
clinical trials have assessed the efficacy of atorvastatin in the primary 
and secondary prevention of cardiovascular events in patients with 
diabetes mellitus and/or metabolic syndrome. In primary prevention, 
CARDS (Collaborative Atorvastatin Diabetes Study) showed that 
atorvastatin 10 mg/day (vs placebo) reduced relative risk of the 
composite primary endpoint (acute coronary heart disease [CHD] 
events, coronary revascularisation, or stroke) by 37% (p = 0.001). This 
decrease was similar to decreases in major cardiovascular events in the 
ASCOT-LLA (Anglo-Scandinavian Cardiac Outcomes Trial-Lipid 
Lowering Arm) trial and HPS (Heart Protection Study). However, in 
CARDS, atorvastatin efficacy was evident as early as 6 months after 

9starting treatment .

According to the adult treatment panel III (ATP III) of National 
 10Cholesterol Education Program (NCEP) , if a person has no other risk 

factors, an LDL-C level can be evaluated as follows:

Table 6: Serum LDL-C levels and its Interpretation.

Conclusion: 
In the present study it was observed that levels of serum LDL reduced 
stasticially significant by 19%, 14% and 16% from pre intervention 
levels in group I, II and III respectively. Hence it may be safely 
interpreted that practice of yoga is an excellent tool in reducing serum 
LDL in newly diagnosed young dyslipidemic subjects with no co 
morbidities. However, use of low dose Tab Atrovastatin 10 mg is near 
equal effective who could not cope up with yoga due to different 
limitations.
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