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(" Abstract )

Dyslipidemia is a well-recognized risk factor for the development of diseases associated
with atherosclerosis, including coronary artery disease and stroke. Statins are the first choice
hypolipidemic drug which are the most effective and best tolerated agents for treating dys-
lipidemia. Atorvastatin confers an HMG-CoA reductase inhibition up to 20-30 hours which
makes it even effective on the next day. The present study is randomized open labeled study
done at Victoria Hospital - Bangalore to compare efficacy and safety of daily dosing versus
alternate-day atorvastatin therapy in patients with dyslipidemia. A total of 86 patients with
dyslipidemia were randomized into 2 groups. Group A received 10 mg of atorvastatin daily
(DS) and group B received 10 mg of atorvastatin on alternate day (AS) for six weeks. Among
the 86 patients included in the study, mean age of the participants in the AS group was 53.12
+ 10.32 whereas that in the DS group was 52.26 + 11.13. LDL-C decreased by 25.3% versus
22.4% (CI1 0.95, P=0.35) on daily and alternate-day dosing, respectively. Also 12.5% versus
15% (CI1 0.95, P=0.83) improvement was seen with HDL-C. Both dosage regimens provided
reductions in total cholesterol (20.7% versus 20.2%) and triglyceride (20.7% versus 21.2%).
There was no statistically significant difference in reduction in lipid parameters between two
groups. Adverse effects were found less occurred in alternate day therapy than daily therapy.
Gastrointestinal disturbances and myalgia were most commonly reported in both groups.
Hence this study concludes alternate-day atorvastatin is as effective as daily atorvastatin in
dyslipidemia.
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Introduction

Dyslipidemia is a well-known prominent risk
factor for the development of cardiovascular
and cerebrovascular diseases. Worldwide
and in India cardiovascular diseases (CVD)
are one of the leading cause of death.'? The
present prevalence of dyslipidemia among
adults was 39% globally and 30% in India.**
Elevated plasma Low-density Lipoprotein-

Cholesterol (LDL-C) levels being a major
modifiable risk factor for atherosclerosis,
presents an important point for intervention
in primary prevention of CVD.!41%-20

American  Association of Cardiology/
American Heart Association (AAC/AHA)
both recommend statins as the first choice
hypolipidemic drug which are the most
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effective and best tolerated agents for treating
dyslipidemia.” The long-lasting active
metabolites of atorvastatin confer an HMG-
CoA reductase inhibition up to 20-30 hours®
which reduces LDL-C and TC for a duration
of 48 to 72 hours.’ Thus, effective results are
still obtained with non-daily use.'”

Despite many beneficial effects of statins,
patients of lower socio-economic status may
discontinue long term statin therapy due to
its prohibitive costs. Though statins are well-
tolerated, few adverse effects like myalgia,
muscle cramps and weakness were witnessed
in 10% of the patients making it difficult to
continue on a daily basis.! Thus, alternate-
day dosing may solve the problem of statin
underutilization with equal efficacy. In view
of the limited comparative studies between
the two regimes, the present study was
undertaken to compare the efficacy and safety
of daily versus alternate day atorvastatin on
reduction of lipid parameters in treatment
naive patients of dyslipidemia.

Methods

Study Design

This prospective, randomized, open labeled,
and comparative study was conducted in
Department of Medicine, Bangalore Medical
College and Research Institute. Eligible 86
patients entered a 6-week treatment period.
Sample size was calculated using Epitools
online sample size calculator with 5% level
of significance at 80% power considering
difference between the two means as 9.21
and variance of 210. By substituting above
values, the sample size was 39 for each
group, but it was decided to include 43 per
group considering dropouts and for better
evaluation.

Patients were randomized (1:1) to receive
either atorvastatin 10 mg/day orally at night
or atorvastatin 10 mg alternate-day orally

76

at night for 6 weeks. Both the groups were
advised to follow low fat diet. The study
was conducted in accordance with ICH-GCP
and the study protocol was approved by the
Institutional Ethics Committee (No. BMC/
PGs/159/2015-16).

Study Population

We screened 118 patients for eligibility and
enrolled 86 treatment naive patients (>18
years old) of dyslipidemia in low to moderate
risk group (LDL <160mg/dL) according
to NCEP ATP III (National Cholesterol
Education Program Adult Treatment Panel
III) guidelines who satisfied the inclusion and
exclusion criteria.

Inclusion and Exclusion Criterias

Patients with dyslipidemia who met following
criteria were included:

1. Naive patients of dyslipidemia in low
to moderate risk group as diagnosed by
NCEP ATP III guidelines’

Patients aged > 18 years

Informed consent was obtained from all
subjects involved in the study

Exclusion criteria were patients with:
1. History of myocardial infarction, angina,
and stroke.

2. Framingham’s CHD risk score >20

3. Uncontrolled diabetes and hypertension
(>160/100 mm Hg)

4. Had very high lipid profile according to
NCEP III guidelines

5. Pregnancy and lactating conditions

6. Coexisting medications which aggravate
statin myopathy

7. Unwilling to give informed consent

Study Assessments

Before starting the study, all patients

underwent an initial screening assessment
that included demographic characteristics,
medical history, concomitant medications
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118 patients screened
for eligibility

|—

20 patients did not give a consent
2 patients were not eligible

86 patients
were participated

/  \

43 patients assigned to receive
daily dosing atorvastatin

l

43 patients assigned
completed the study

43 patients assigned to receive
alternate day atorvastatin

l

43 patients assigned
completed the study

Figure 1. Study Flow Diagram

and detailed physical/clinical evaluation. At
the baseline and week 6, we evaluated the
following parameters: LDL-C and other lipid
markers such as High-density of Lipoprotein
(HDL-C), triglycerides, and total cholesterol
(TC). Safety assessments included incidence
and severity of adverse events were reported.

Statistical Analyses

Results were analyzed using IBM SPSS
Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp. All continuous variables
were presented as mean + SD, if they were
normally distributed. Data were tested for
normal distribution using the Shapiro—Wilk
test. Categorical variables were described
with absolute and relative (percentage)
frequencies. Comparisons between the 2
individual groups were performed using the
Mann Whitney U test, unpaired ‘t’ test and
Pearson Chi-square test for continuous and
categorical variables, respectively. Wilcoxon
sign rank test was used to compare before
and after comparison. All tests were two-
sided and a probability value of p<0.05 was
considered statistically significant.
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Results and Discussion

We screened 118 patients for eligibility and
recruited 86 patients. Thus, 43 patients were
randomized to receive alternate day dosing of
atorvastatin (AS) and the remaining 43 were
allocated to the daily dosing (DS) group. The
participant flow diagram is shown in Figure
1.

This study was undertaken to compare
the safety and efficacy of daily dosing
versus alternate-day atorvastatin therapy in
treatment of naive patients with dyslipidemia.
The present study emphasizes the possibility
of using atorvastatin every other day, due to
its potency and long half-life. When adopting
a long-interval dosing regimen it is crucial to
have knowledge about the pharmacokinetics
of statins mainly plasma half-life of the
medication needs to be considered. Among
the statins, atorvastatin with long-lasting
active metabolite which confer an HMG-
CoA reductase inhibition up to 20-30 hours.?
Hence reduces LDL-C and TC for 48 to 72
hours.” Thus, these make atorvastatin as a
good choice for an alternate-day regimen.'
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Table 1. Baseline Socio-Demographic Characteristics

Variable A(%Sl;g;p D(?\Igl:;;p Significance
Age Mean = SD 53.12+£10.32 5226+ 11.13 0.782
Sex (Male) Frequency (%) 23 (53.50%) 25 (58.10%) 0.666
Kuppuswamy’s SES Mean (SD) 7.68 £8.16 7.72 £ 8.53 0.365
Diabetes Frequency (%) 13 (30.2%) 14 (32.60%) 0.817
Hypertension Frequency (%) 4 (9.3%) 1 (9.30%) 0.999
* Significance value is based on unpaired ‘t’ test for continuous variables and
Pearson’s Chi square test for categorical variables across both groups
Table 2. Baseline Lipid Parameters
Variable AS G;;;El(f;];‘ 3) DS G;/([)::n(f;];B) Significance
Total Cholesterol 257.12 £25.03 260.56 +32.29 0.762
LDL 174.63 +£27.71 170.56 + 24.55 0.484
HDL 34.72 £ 4.68 35.14+4.84 0.736
Triglycerides 203.86 + 34.66 213.35+55.57 0.859

* Significance value is based on Mann Whitney U test as Shapiro Wilk test of
Normality revealed a non-normal distribution of all variables across both groups

Table 3. Mean Reduction in Lipid Parameters after 6 weeks of Atorvastatin Therapy

AS Group DS group AS Group (mg/dL) DS Group (mg/dL)
(Mean + SD)  Mean + SD) . Mean diff Mean diff
Parameters mg/dL after mg/dL after P-Value from P-\;ilue from P-Value
6 weeks 6 weeks baseline baseline o

Total 205.00 +30.54 206.00 £22.28  0.551 -52.12 <0.001 -54.56  <0.001
Cholesterol
LDL 133.74+£26.44 127.21 +£21.35  0.352 -40.89 <0.001 -43.45  <0.001
HDL 40.16 £4.61 40.37 +5.40 0.832 +5.44 <0.001 +5.23 <0.001
Triglycerides 160.09 +34.02 169.05 +42.12  0.325 -43.77 <0.001 -4430  <0.001

* P- value is based on Mann Whitney — U test
**P- Value is based on Wilcoxon signed ranks test

Patients who participated in the present study
had optimal to borderline elevations in lipid
parameters without any CHD risk equivalents
and were within the range of therapy where
drug therapy was optional or which required
mild interventional drug therapy according to
NCEP ATP III guidelines.’

The baseline demographic characteristics
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between both groups and various lipid
parameters such as TC, LDL, HDL and
triglycerides in both AS and DS group are
shown in Table 1 and Table 2.

Efficacy
Effect of alternate day and daily dosing of
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Figure 2. Mean Percentage Change in Lipid Parameters
from Baseline to 6th week

atorvastatin on reduction of various lipid
parameters from baseline to 6th week

When comparing the values of lipid
parameters at week 6 with the baseline, it
showed statistically significant reduction in
the values of TC, LDL and triglycerides in
both alternate-day and daily dosing. There
was also a significant increase in the HDL
values in both the groups. In the AS group,
mean total cholesterol reduced by 52.12 mg/
dL and 54.56 mg/dL reduction in the DS
group. With regards to the LDL cholesterol
values, there was a mean reduction of 40.89
mg/dL and 43.45 mg/dL in the AS and DS
groups respectively. Similarly, there was
mean reduction of serum triglycerides in both
the groups -43.77 mg/dL and - 44.30 mg/dL
respectively in AS and DS groups. However,
there was an increase in mean HDL in both
the groups. It increased by 5.44 mg/dL in
the AS group and by 5.23 mg/dL in the DS
group. The test that was used was Wilcoxon
signed ranks test. However, mean of lipid
parameters shown no difference in between
the 2 groups at 6th week with Mann Whitney
— U test. (Table 3)

In the present study, alternate day dosing
provided percentage reductions of LDL-C by
22% which was comparable to 25% reduction
with daily dosing regimen. Similar reductions
were seen in previous studies done by Ferrer-
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Garcia et al, Pramanik et al and Matalka
et al.""* In contrast to our study, Ghia et
al, Pattanaik S et al and Hajdibabaie et al
concluded alternate-day regimen of statin
was inferior to daily regime.”'*!> LDL is the
major atherogenic lipoprotein and has long
been identified by NCEP as the primary target
of cholesterol-lowering therapy.” There is
considerable evidence that lowering LDL-C
reduces the risk of both cardiovascular events
and mortality. Hence there needs to be a
concrete conclusion regarding the reduction
of LDL-C with two dosage regimen with a
meta-analysis. (Figure 2)

The reduction in TC was 20.23% and 20.76%
in alternate versus daily therapy, which is in
congruence with studies conducted by Ferrer
Garcia et al, Pramanik et al, Hadjibabaie et
al, Bijay et al, Aghasadeghi et al and Jafari
M et al.1'1215-17.22 [nterestingly, Matalka et al
found out that 21% reduction in alternate day
vs 28% in daily regimen at the end of 6 weeks
which is not significant. However, on follow
up till 12 weeks revealed that the reduction
was 27% vs 31% in alternate vs daily regimen
respectively stating both the regimen are
comparable and which is significant."

Whereas triglycerides reduced by 21.18%
vs 20.65% in alternate and daily therapy
respectively which is in congruence with
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Table 4. Insidence of Adverse Events

Incidence of

Atorvastatin 10mg Atorvastatin

Adverse Events Alternate day 10mg Daily
Total (%) 5(11.62) 9 (20.93)
Musculoskeletal System
Myalgia 1 3
Central Nervous System
Dizziness - 1
Headache 1 2
Gastrointestinal System
Nausea/Vomiting - 1
Dyspepsia 2 1
Flatulence 1 1

previous studies at 6 weeks.'"® Early
multivariate analyses generally did not
identify serum triglycerides as an independent
risk factor for CHD. Lipoprotein metabolism
is integrally linked, and elevations of serum
triglycerides can be confounded by significant
correlations with total, LDL, and HDL-C
levels.

Also, in terms of HDL-C, it increased by
15% in alternate-day and 12.5% in daily
dosing after 6 weeks. Some researchers have
documented results similar to the present
study.'"'® Bijay et al found an increase in
35.3% and 37.8% in alternate-day and daily
therapy respectively.'® However, on the
contrary, Ghia et al showed an 0.86% increase
in alternate day and 12.9% increase in daily
therapy.” Surprisingly, Matalka et al found an
increase in 4% in alternate-day atorvastatin
group and decrease in 2% in daily therapy
group at 6 weeks but both were comparable at
the end of 12 weeks."* Strong epidemiological
evidence links low levels of serum HDL-C
to increased CHD morbidity and mortality.
Clinical trials provide suggestive evidence
that raising HDL-C cholesterol levels will
reduce risk for CHD.” However, it remains
uncertain whether raising HDL-cholesterol
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level is independent of other changes in lipid
and/or non-lipid risk factors will reduce risk
for CHD.

No serious adverse events were reported
during treatment in both groups. Out of 43
patients, nine experienced adverse events in
the group receiving atorvastatin 10 mg daily
vis-a-vis five adverse events in the group
receiving alternate day therapy (Table 4).
Headache, myalgia, dyspepsia, dizziness
etc., were the reported adverse events. These
adverse events were mild in intensity.

We encountered mild adverse effects in both
the groups [alternate-day (11%) versus daily
dosing therapy (20%)] which is similar to
Ghia et al and Matalka et al. Gastrointestinal
disturbances were the most common adverse
effects seen in both the groups however
myalgia is common with daily therapy.
Overall, the frequency of adverse effects
were less with alternate-day therapy than
daily dosing therapy.

Our study has some limitations. Patients
were recruited from a single tertiary care
hospital but a multicenter study with a larger
sample size would be the ideal setting. We
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didn’t follow up the subjects after 6 weeks
as it could deprive patients from standard of
care as per treatment guidelines. Further long
term, double blind, randomized control trials
are required to accurately evaluate these
effects.

Conclusion

Alternate day atorvastatin therapy was found
to be as efficacious as that of daily atorvastatin
therapy for treating mild to moderate
dyslipidemia Also, the side effects are less
reported with alternate day atorvastatin
therapy when compared to daily therapy
and thus is more cost effective taking into
consideration the reduction in expenditure
that is offered with comparable treatment
outcomes.
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