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INTRODUCTION

Hyperlipidemia is the term used collectively for the raised 
level of  cholesterol and triglycerides (TGs). An increased 
level of  cholesterol is called hypercholesterolemia. The 
two major clinical sequelae of  hyperlipidemias are acute 
pancreatitis and atherosclerosis.1 Hypercholesterolemia is 
a main driver of  atherosclerosis. Cholesterol-containing 
lipoproteins induce endothelial dysfunction and 

macrophage activation. Foam cell formation, which results 
from the uptake of  cholesterol-containing lipoproteins 
by macrophages, is an essential step in the initiation 
and progression of  atherosclerosis.2 The 3-hydroxy-
3-methylglutaryl coenzyme A (HMG-CoA) reductase 
inhibitors (statins) can achieve relatively large reductions 
in plasma cholesterol levels.3 This (statins) class of  
compounds are the most efficacious, most commonly used, 
and best tolerated hypolipidemic drugs.4 In the myocardial 
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ischemia reduction with aggressive cholesterol-lowering 
trial patients who had both diabetes and cardiovascular 
disease (CVD) were at very high risk for future CVD events, 
in terms of  absolute risk reduction, this category of  patient 
obtained the greatest benefit from statin therapy.5 Several 
clinical trials have demonstrated that statins can ameliorate 
vascular atherosclerosis, and reduce cardiovascular-related 
morbidity and mortality, in patients with and without 
coronary artery disease (CAD) symptoms.3 Statins 
are highly effective in lowering serum cholesterol 
concentrations and preventing ischemic heart disease.6 
There is a paradox in the meta-analysis of  randomized 
trials showing that statins reduced the incidence of  strokes 
by about 30%.6 Statins are competitive inhibitors of  the 
enzyme HMG-CoA reductase, which catalyzes an early, 
rate-limiting step in cholesterol biosynthesis. Because of  
their safety, efficacy, and tolerability, these cholesterol-
lowering agents have become the drug of  choice for raised 
low-density lipoprotein-cholesterol (LDL-C) in treating 
dyslipidemia.7 Statins have efficacy in lowering cholesterol 
and reducing cardiovascular events but their cost is a major 
disadvantage. Atorvastatin is the most potent statin and has 
a long half-life. Therefore, atorvastatin given on alternate 
days may be reasonable and cost-effective, particularly 
in hypercholesterolemia patients.8 Although atorvastatin 
induced smaller reductions in TG levels and a more modest 
increase in high-density lipoprotein (HDL)-cholesterol 
levels than either fenofibrate or nicotinic acid in patients 
with combined hyperlipidemia or hypertriglyceridemia, it 
produced larger reductions in total cholesterol (TC) and 
LDL-C.9 Daily doses of  atorvastatin (2.5–80 mg) produced 
a steady state maximum concentrations (1.95–252 µg/L) 
within 2–4 h after administration.10 Atorvastatin has a 
much longer plasma t1/2 of  14–18 h and has additional 
antioxidant properties.4 High percentage cost variation 
is seen with tablet atorvastatin 20 mg, where maximum 
to minimum price ranges from Rs. 17.00 to Rs. 2.56 per 
tablet/capsule.11 Atorvastatin can be administered on 
alternate day and a cost reduction between 30% and 50% 
can be achieved.12 Statins, like all other pharmacological 
treatments, inevitably have adverse effects. The major 
adverse effect associated with statin use is myopathy. 
Myopathy refers to a broad spectrum of  muscle complaints, 
ranging from mild muscle soreness or weakness (myalgia) to 
life-threatening rhabdomyolysis. The risk of  muscle adverse 
effects increases in proportion to statin dose and plasma 
concentrations.13 The muscular system, hepatic function, 
and renal function have been documented to be affected 
by statin treatment.13 Therefore by conducting this study 
we can evaluate how to minimize the adverse effects, drug 
interactions, pill burden, and cost effect on patients without 
compromising the efficacy by shifting them from daily to 
alternate-day dosing.

Aims and objectives
To evaluate the efficacy, safety, and tolerability of  
atorvastatin on reduction in total serum cholesterol, 
LDL-C, and TGs by giving alternate day versus daily dosing.

MATERIALS AND METHODS

This open-label, prospective, observational study was 
conducted on dyslipidemic patients who came to the 
outpatient department (OPD) of  the Department of  
General Medicine, Dhanalakshmi Srinivasan Medical 
College and Hospital, Perambalur, Tamil Nadu. The 
duration of  the study was 3 months (December 2018–
February 2019). Ethical approval was obtained from 
the Institutional Ethics Committee (reference number: 
IECHS/DSMCH/180409/2018).

Sample size
A total of  100 subjects were recruited in our study, as this is 
a single hospital-centric and time-bound (3 months) study, 
therefore, all the patients diagnosed with dyslipidemia in 
accordance to exclusion and inclusion criteria that visited 
medicine OPD during the study duration constituted 
our sample size (reference for sample size – Ghia et al.,7 
Alternate day versus once-daily atorvastatin for primary 
prevention of  [CHD] in Naïvï e Patients of  Dyslipidemia). 
Out of  100 patients, 21 were lost in follow-up (sample size, 
n=100–21=79 patients). Patients were divided into two 
groups, Group A (daily dose, n=42) and Group B (alternate 
dose, n=37) using a simple randomization technique (based 
on odd and even numbers). The odd number of  patients 
was included in Group A and an even number of  patients 
in Group B.

Inclusion criteria
Patients of  both genders (male and female), ages above 
30 years and <80 years, the patient required to have 
dyslipidemia confirmed by a minimum of  two plasma 
determinations, TC >200 mg/dL, LDL-C >135 mg/dL 
with or without hypertriglyceridemia.

Exclusion criteria
Patients aged <30 years and >80 years, with a history 
of  hypersensitivity to statins, pregnancy, lactation, 
hypothyroidism, active liver disease and renal diseases, history 
of  alcohol intake, epilepsy, long-term immunosuppressant 
intake, medication affecting lipoprotein metabolism, drugs 
associated with rhabdomyolysis, patient on fibrate therapy, 
patients with myocardial infarction and angioplasty, CAD 
with 3 months history, tuberculosis, blood disorder, patients 
with uncontrolled diabetes mellitus, patient with a serious 
illness such as cancer, human immunodeficiency virus, and 
patients on enzymes inducer drugs.



Gulam, et al.: Evaluation of efficacy and safety of alternate day versus daily dosing of atorvastatin

Asian Journal of Medical Sciences | Jan 2024 | Vol 15 | Issue 1 57

Baseline parameters were noted during the first hospital 
visit of  the patient, thereafter follow-up was done at the 
end of  the study, that is, at 3 months. The efficacy of  
atorvastatin was checked by noting their blood lipid profile 
status, that is, TC, LDL-C, HDL, and TGs. The safety 
profile of  the atorvastatin-treated subjects was noted by 
the personal conversation with the patient. Data analysis 
was done using Statistical Package for the Social Sciences 
version 21.0, IBM, USA. The Student’s t-test was applied 
to compare the mean values of  quantitative variables while 
qualitative variables were analyzed using the Chi-square test.

RESULTS

Out of  100 patients included in the study, 79 completed the 
study whereas 21 patients were lost in follow-up because of  
various reasons such as some discontinuing the treatment 
in between due to the cost of  medication, long duration 
of  treatment, refusal to come for follow-up due to poor 
financial condition, investigation expenses during follow-
up, some opted for some herbal/ayurvedic medication etc. 
A total of  79 patients were analyzed in which 42 patients were 
analyzed for the daily dose (Group A) and 37 patients for the 
alternate dose (Group B) of  atorvastatin (20 mg). The mean 
age of  patients in Group A (daily dose) was 49.9±12.6 years, 
whereas the mean age of  patients in Group B (alternate dose) 
was 54.4±10.6 years. There were 48.8% male and 57.9% 
female in Group A, whereas 51.2% males and 42.1% females 
in Group B, respectively. In this study, 52.3% and 56.5% 
hypertensive and diabetic patients were present in Group A 
while 47.7% hypertensive and 43.5% diabetic patients were 
present in Group B, respectively as depicted in Table 1. There 
is no significant difference between the two groups based 
on demographic profile and history of  diseases.

Table 2 shows, there was no significant difference 
between Group A (169.80±72.72 m/dL) and Group B 
(180.74±82.84 mg/dL) based on TG levels before the 
treatment and no significant difference was noted post-
treatment in the groups as well. There was no significant 
difference in lipid profile parameters such as TC and LDL 
prior and post-treatment in both groups, respectively, HDL 
levels also showed no statistically significant difference both 
prior and post-treatment by atorvastatin in both the groups, 
although the greater increase in HDL levels was seen in 
patients receiving a daily dose of  atorvastatin.

In this study, Table 3 depicts adverse effects of  statin 
therapy such as muscle aches and epigastric distress were 
observed in 35.71% and 19.04% of  patients in Group A 
(daily dosing) whereas only 2.70% and 0% of  patients 
experienced muscle aches and epigastric distress in 
Group B (alternate dosing), respectively. Adverse drug 

reaction (ADR) profile showed a statistically significant 
difference between both the groups after treatment by 
atorvastatin (P=0.0001), with greater ADRs noted in the 
group receiving a daily dose of  atorvastatin.

DISCUSSION

This study compared the efficacy and safety of  atorvastatin 
20 mg daily versus alternate-day dosing in the treatment of  
dyslipidemic patients. Our results showed that there was a 
reduction in lipid parameters (TC, LDL, and TG) in both 
groups, respectively, but this reduction was statistically 
insignificant when both the groups were compared with 
each other thus depicting that both daily and alternate 
dosing of  atorvastatin are equally efficacious in treatment 
of  dyslipidemia. Although adverse effects such as muscle 
aches and epigastric distress were observed more in patients 
receiving daily dosing.

Ghia et al.,7 conducted a study to evaluate alternate day 
versus once-daily atorvastatin for primary prevention of  
(CHD) in patients with dyslipidemia. Atorvastatin 10 mg 
daily produced a significant reduction in TC, LDL, and 
very LDL as compared to atorvastatin 10 mg alternate 
day. The increase in the HDL level was also greater with 
a daily dose as compared to alternate day but these results 
were not statistically significant. Adverse events with 
alternate day therapy (n=4) were less as compared with daily 
treatment (n=10). Jafari et al.,10 did a prospective, open-
label, controlled clinical trial in 54 patients randomized to 
receive 10 mg atorvastatin daily, 10 mg atorvastatin alternate 
day, and 20 mg atorvastatin alternate day. Although all three 
regimens significantly reduced TC and LDL-C compared 
to baseline, the decrease was not statistically significant. 
All regimens were well tolerated and none of  the patients 
had a significant elevation of  liver enzymes or creatine 
kinase. They concluded that alternate-day atorvastatin is 
an efficacious and safe alternative to daily dosing.

Matalka et al.,14 conducted a 6 weeks double-blind, placebo-
controlled study on 35 hypercholesterolemia patients. 
Twenty-six patients completed the study and it was found 
that alternate-day atorvastatin produced a reduction in 
LDL-C that was comparable to daily administration of  
atorvastatin. Besides this, the alternate-day therapy was less 
expensive. It was also observed that patients on alternate-
day therapy paid 34% less than daily therapy patients 
annually. In this study, the patients in both study groups 
did not experience myalgia, elevation of  creatinine kinase 
levels, or hepatotoxicity. Keleş et al.15 conducted a study in 
which a 20 mg atorvastatin alternate-day treatment group 
showed a 36.1% reduction in LDL-cholesterol levels by 
the end of  1st month of  treatment (P=0.05). The LDL-C 
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levels of  the group receiving 20 mg of  atorvastatin every 
day (daily) were reduced by 41% by the end of  1 month 
(P<0.01). At the end of  3 months, the difference between 
the changes in all lipid parameters of  the groups was found 
to be statistically insignificant, hence showing that alternate-
day and daily dosing regimens both are equally efficacious.

Pramanik et al.16 conducted a study among 40 dyslipidemic 
patients out of  which 38 completed the study. Both 
atorvastatin daily dosing and alternate dosing treatment 
regimens significantly reduced LDL-C and TC compared 
to baseline. There was no statistically significant difference 
between the two groups in terms of  reduction of  plasma 
LDL-C and TC at 6 and 12 weeks of  treatment. Both 
regimens were well tolerated. Awad et al.17 conducted a 
metanalysis including 12 randomized controlled trials and 
one quasi-randomized controlled trial, (n=1023 patients). 
Pooled analysis revealed no statistically significant difference 
between alternate-day and daily regimens of  atorvastatin 
and rosuvastatin in terms of  change in LDL-C and TG 
(P>0.05). Daily regimens of  atorvastatin and rosuvastatin 

were superior to alternate-day regimes in terms of  change 
in TC. The alternate-day therapy was less expensive. The 
patients in Group A receiving daily dose experienced more 
side effects than Group B who received alternate day dosing.

Limitations of the study
Small sample size, quiet significant number of  patients 
lost in follow up and short study duration are limitations 
of  this study.

CONCLUSION

The results of  this study show that the atorvastatin alternate 
dose regimen was better tolerated as compared to the daily 
dose regimen while efficacy remained the same in both 
groups. Hence, the physician may consider choosing an 
alternate day therapy in patients of  dyslipidemia without 
compromising on efficacy as this regimen will not only 
reduce adverse effects and drug interactions but pill 
burden/cost effect will also be minimized.

ACKNOWLEDGMENT

We acknowledge all the authors for their contribution 
to research and want to express gratitude towards 
the Department of  General Medicine, Dhanalakshmi 
Srinivasan Medical College and Hospital, Perambalur, 
Tamil Nadu.

REFERENCES

1. Katzung BG, Masters SB and Trevor AJ. Basic and Clinical 
Pharmacology. 12th ed. New York: Lange Medical Publications; 
2012. p. 619.

2. Babelova A, Sedding DG and Brandes RP. Anti-atherosclerotic 
mechanisms of statin therapy. Curr Opin Pharmacol. 
2013;13(2):260-264.

 https://doi.org/10.1016/j.coph.2013.01.004
3. Corsini A, Bellosta S, Baetta R, Fumagalli R, Paoletti R 

and Bernini F. New insights into the pharmacodynamic and 
pharmacokinetic properties of statins. Pharmacol Ther. 
1999;84(3):413-428.

 https://doi.org/10.1016/S0163-7258(99)00045-5
4. Tripathi KD. Essentials of Medical Pharmacology. 8th ed. 

New Delhi: Jaypee Brothers Medical Publishers (P) Ltd.; 2019. 
p. 683-685.

Table 2: Lipid profile parameters in both the groups
Lipid profile 
parameters 
(mg/dL)

Group 
A (mean±SD)

Group 
B (mean±SD)

P

TG
Pre 169.80±72.72 180.74±82.84 0.5337
Post 122.19±16.00 136.78±54.38 0.1009

TC
Pre 205.14±43.53 212.48±56.23 0.5159
Post 161.95±16.35 158.70±24.06 0.4803

LDL
Pre 114.63±36.75 127.77±40.73 0.1358
Post 87.30±9.48 85.40±18.30 0.5573

HDL
Pre 47.04±5.86 45.37±6.23 0.2235
Post 63.54±6.08 57.48±10.16 0.0017

HDL: High‑density lipoprotein, LDL: Low‑density lipoprotein, TG: Triglyceride,  
TC: Total cholesterol, SD: Standard deviation

Table 3: ADR profile of both the groups
ADR profile Group A 

(n=42), n (%)
Group B 

(n=37), n (%)
P

Muscle aches 15 (35.71) 1 (2.70) 0.0001
Epigastric distress 8 (19.04) 0

ADR: Adverse drug reaction

Table 1: Baseline parameters in both the groups
Parameters Group A (n=42), n (%) Group B (n=37), n (%) P
Age (years), mean±SD 49.9±12.6 54.4±10.6 0.0923
Male 20 (48.8) 21 (51.2) 0.4173
Female 22 (57.9) 16 (42.1)
Hypertension 23 (52.3) 21 (47.7) 0.7512
Diabetes 13 (56.5) 10 (43.5)

SD: Standard deviation

https://doi.org/10.1016/j.coph.2013.01.004
https://doi.org/10.1016/S0163-7258(99)00045-5


Gulam, et al.: Evaluation of efficacy and safety of alternate day versus daily dosing of atorvastatin

Asian Journal of Medical Sciences | Jan 2024 | Vol 15 | Issue 1 59

5. Grundy SM, Cleeman JI, Merz CN, Brewer HB Jr., Clark LT, 
Hunninghake DB, et al. Implications of recent clinical trials for 
the national cholesterol education program adult treatment 
panel III guidelines. Circulation. 2004;110(2):227-239.

 https://doi.org/10.1161/01.CIR.0000133317.49796.0E
6.	 Law	 MR,	 Wald	 NJ	 and	 Rudnicka	 AR.	 Quantifying	 effect	 of	

statins on low density lipoprotein cholesterol, ischaemic heart 
disease, and stroke: Systematic review and meta-analysis. BMJ. 
2003;326(7404):1423.

 https://doi.org/10.1136/bmj.326.7404.1423
7. Ghia CJ, Panda AS, Khobragade LR, Jha RK and 

Rambhad GS. Alternate day versus once daily atorvastatin for 
primary prevention of (CHD) in naïve patients of dyslipidemia. 
J Clin Diagn Res. 2014;8(3):27-31.

 https://doi.org/10.7860/JCDR/2014/7359.4096
8. Piamsomboon C, Laothavorn P, Saguanwong S, Chatlaong B, 

Nasawadi	C,	Tanprasert	P,	et	al.	Efficacy	and	safety	of	atorvastatin	
10 mg every other day in hypercholesterolemia. J Med Assoc 
Thai. 2002;85(3):297-300.

9. Lea AP and McTavish D. Atorvastatin. A review of its 
pharmacology and therapeutic potential in the management of 
hyperlipidaemias. Drugs. 1997;53(5):828-847.

 https://doi.org/10.2165/00003495-199753050-00011
10. Jafari M, Ebrahimi R, Ahmadi-Kashani M, Balian H and 

Bashir	M.	Efficacy	of	alternate-day	dosing	versus	daily	dosing	of	
atorvastatin. J Cardiovasc Pharmacol Ther. 2003;8(2) 123-126.

 https://doi.org/10.1177/107424840300800205
11. Gopalakrishna AA, Bose NM and Stanly SM. Cost variation 

analysis of statins available in India. Int J Basic Clin Pharmacol. 
2021;10(11):1259-1264.

 https://dx.doi.org/10.18203/2319-2003.ijbcp20214114
12.	 Ghattas	AE	 and	 Pimenta	 J.	 Efficacy	 of	 atorvastatin	 when	 not	

administered daily. Arq Bras Cardiol. 2007;89(5):294-300.
 https://doi.org/10.1590/s0066-782x2007001700008
13. Brunton LL, Knollmann BC and Hilal-Dandan R. Goodman and 

Gilman: The Pharmacological Basis of Therapeutics. 13th ed. 
New York: McGrawHill Education; 2018. p. 611.

14. Matalka MS, Ravnan MC and Deedwania PC. Is alternate 
daily	 dose	 of	 atorvastatin	 effective	 in	 treating	 patients	 with	
hyperlipidemia? The alternate day versus daily dosing of 
atorvastatin study (ADDAS). Am Heart J. 2002;144(4):674-677.

 https://doi.org/10.1067/mhj.2002.124399
15.	 Keleş	 T,	 Akar	 Bayram	 N,	 Kayhan	 T,	 Canbay	 A,	 Sahin	 D,	

Durmaz	 T,	 et	 al.	 The	 comparison	 of	 the	 effects	 of	 standard	
20 mg atorvastatin daily and 20 mg atorvastatin every other day 
on serum LDL-cholesterol and high sensitive C-reactive protein 
levels. Anadolu Kardiyol Derg. 2008;8(6):407-412.

16. Pramanik S, Das AK, Chakrabarty M, Bandyopadhyay SK, 
Ghosh	M	and	Dalai	CK.	Efficacy	of	alternate-day	versus	everyday	
dosing of atorvastatin. Indian J Pharmacol. 2012;44(3):362-365.

 https://doi.org10.4103/0253-7613.96326
17. Awad K, Mikhailidis DP, Toth PP, Jones SR, Moriarty P, Lip GY, 

et	 al.	 Efficacy	 and	 safety	 of	 alternate-day	 versus	 daily	 dosing	
of statins: A Systematic review and meta-analysis. Cardiovasc 
Drugs Ther. 2017;31(4):419-431.

 https://doi.org/10.1007/s10557-017-6743-0

Authors’ Contributions:
GM – Concept and design of the study, manuscript preparation, and revision, data collection, statistical analysis; SS – Data analysis, statistical analysis, 
manuscript preparation, and revision; PS – Data analysis and statistical analysis; VG - Manuscript preparation, manuscript revision, data analysis PVA – Data 
collection and data analysis.

Work attributed to:
Dhanalakshmi Srinivasan Medical College and Hospital, Perambalur, Tamil Nadu, India.

Orcid ID:
Dr. Gulam Mohammad -  https://orcid.org/0000-0002-2007-5726
Dr. Shivangna Singh -  https://orcid.org/0000-0003-4058-1041
Dr. Priti Singh -  https://orcid.org/0000-0001-5742-7724
Dr. Vivek Gautam -  https://orcid.org/0000-0001-8815-2305
Dr. Vijai Ananth Pitchai Pillai -  https://orcid.org/0000-0003-1183-5006

Source of Support: Nil, Conflicts of Interest: None declared.

https://orcid.org/0000-0002-2007-5726
https://orcid.org/0000-0003-4058-1041
https://orcid.org/0000-0001-5742-7724
https://orcid.org/0000-0001-8815-2305
https://orcid.org/0000-0003-1183-5006

