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Abstract

Background

Many of the patients with coronary heart disease require lifelong statin administration. Patients usually
discontinue the medicine either due to side effects like myalgia, hepatotoxicity or due to the cost of the
medicine. The aim of this study is to see the scope of adjustment of the regimen to alternate-day
dosing as an option to be considered in patients for whom adverse effects or cost are issues.

Materials and Methods

A comparative, prospective, parallel group and open study was performed on forty- two patients of
both genders with dyslipidaemia within the age group of 30 to 60 years attending the out — patients
department of Medicine of Nobel Medical College and Teaching Hospital from February 2020 to March
2020. Mean reductions in different lipid fractions in the two treatment groups over the eight-week study
period was calculated and then compared. Frequencies of patients developing different side effects
was also calculated and compared between the two groups.

Results

Baseline characters of both the groups were well balanced. Low density lipoprorein-C was reduced by
33.8 % in once-daily group and 31.3 % in alternate-day group, respectively. Changes were also
recorded for the other lipid parameters. Such changes were found to be of no significant difference
when compared between the two groups (p>0.05)

Conclusion
An alternate-day regimen of statin in patients of hyperlipidaemia showed similar effect on the lipid
panel compared to daily regimen.
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Introduction

Coronary heart disease (CHD) is the most
common contributor of morbidity and mortality in
underdeveloped and developing countries. Non-
modifiable risk factors for coronary heart disease
are advanced age, hereditary, gender, ethnicity
and race while the modifiable risk factors are high
blood pressure,dyslipidaemia, diabetes mellitus,
physical inactivity, unhealthy diets [1]. Dyslipida-
emia is an important risk factor for coronary
artery disease [2]. Hyperlipidaemia or Dyslipid-
aemia; one of the many modifiable risk factors; is
defined as elevated total cholesterol or LDL
cholesterol levels, or low levels of HDL choles-
terol. Statins, nicotinic acid, fibric acid deriva-
tives, bile acid binding resins, inhibitors of
intestinal cholesterol absorption are the drugs
available for the treatment of dyslipidaemia-
Statins are most commonly used drugs which act
by inhibiting a key enzyme HMG CoAreductase
involved in synthesis of cholesterol. Statins are
the most effective agents at reducing LDL-C
levels, as well as the occurrence of atherosclero-
tic events and cardiovascular morbidity and
mortality. Additionally, statins have been shown
to improve endothelial function, stabilize
atherosclerotic plaques, decrease oxidative
stress and inflammation, inhibit thrombogenic
response, and reduce C-reactive protein (CRP)
levels [3]. Many of the patients with the cardiova-
scular disease require lifelong statin administra-
tion. They usually discontinue the medicine
either due to the side effects of the drug or due to
costs of the medicine. Adverse effects such as
myalgias, hepatotoxicity, gastrointestinal distur-
bances, and headache are among the more
common adverse effects of statins, with myalgias
occurring in up to 10% of patients [4]. Both
myalgias and hepatotoxicity are considered to be
dose related; therefore, reducing the systemic
drug concentration may lower the incidence of
these adverse drug reactions and increase
adherence to the statin regimen. Presently
available statins are Lovastatin, Simvastatin
Pravastatin, Fluvastatin, Atorvastatin, Rosuvas-
tatin. Plasma half-life of Rosuvastatin is high (18
to 24 hours) and causes greater rise of HDL
cholesterol than other statins [5]. Given the
relatively long half-lives of newerstatins, adjust-
ment of the regimen to alternate-day dosing is an
option to consider in patients for whom adverse
effects or cost are issues. The present study was
designed to study the efficacy and safety of the
alternate day dosing of the Rosuvastatin versus
daily dosing. Alternate day dosing of Rosuva-
statin would help in reducing the cost and side
effects in these individuals. There are similar
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studies conducted in other different countries
and in different parts of Nepal. The present study
was conducted in eastern region population
among the patients attending the medicine OPD
of Nobel Medical College and Teaching Hospital,
Biratnagar.

Materials and Methods

The present study was a comparative eight -
weeks, prospective, parallel group, open study
performed on forty -two patients of both genders
with dyslipidaemia within the age group of 30 to
60 years attending the out- patients department
of Medicine of Nobel Medical College and
Teaching Hospital. The study was conducted
from February 2020 to March 2020 after being
approved by the Institutional Review Committee.
Awritten informed consent was taken from all the
patients included in this study. The study
considers 95% confidence interval and 80%
power to evaluate the sample size. Since all the
samples were a diagnosed case of hypercholes-
terolaemia and according to the literature review
prevalence of mixed dyslipidaemia is 88 %
amongst them. Now using the formula, n=z"p g/I’
where Z= 1.96 at 95% confidence interval, p
=88%, 9=12% and 1=20% of p i.e.; 18. Putting in
the formula n= 13. But 21 cases in each group
were included to compensate any dropouts.
Patients diagnosed with hypercholesterolaemia
were screened by physicians and was referred to
the investigators for subject eligibility assess-
ment. Eligibility was determined by baseline
laboratory data Total cholesterol > 200mg/dI,
HDL-C <40mg/dl for men &< 50mg/dl forwomen,
LDL > 130mg/dl and TGs > 150mg/dl. Patient
with history of allergy to statins, receiving any
hypolipidemic agent (e.g., in MI, Stroke) by the
time of the tests, alcohol intake, chronic hepatitis,
asthma or chronic obstructive pulmonary disea-
se, pregnancy, lactating females, unexplained
increase in creatinine kinase to >3 times the
upper limit of normal and abnormal levels of
aminotransferases were not included in the
study. Patients were excluded if they were taking
drugs known to affect lipid metabolism or to
interact with rosuvastatin (e.g., oestrogen,
corticosteroids). Other exclusion criteria included
unwillingness of the patient and presence of any
underlying condition producing dyslipidaemia
including hypothyroidism, nephrotic syndrome,
biliary obstruction, and renal failure. Written
informed consent was collected from all eligible
patients in their native language. Eligible patients
were randomly divided into groups A and B
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following odd-even method. Group Awas treated
with daily dose10 mg of a particular brand of
rosuvastatin (odd no. patients) and group B was
treated with alternate day 10 mg of the same
brand of rosuvastatin (even no. patients) for eight
weeks. Patients were advised to take it regularly
after dinner and before bed time. 12 hour fasting
blood samples were obtained to evaluate lipid
levels and safety parameters like LFT, creatinine
kinase, serum creatinine before initiating the
therapy. A low cholesterol containing diet was
prescribed to both the groups before initiating the
therapy. Patients were counselled about the
probable adverse effects of rosuvastatin inclu-
ding those on the hepatic and musculoskeletal
system. The participants were asked to contact
us if he/she experiences any muscle pain/cram-
ps, malaise, pale stool or dark urine. Fasting
plasma lipid profile was measured on 0 day, on
the completion of 4th and 8th week and serums
ALT, AST was estimated in both the groups on 0
day and 8th week. Patients was phoned by the
investigators at the completion of 4 weeks for
recording any adverse event, Safety and tolera-
bility was evaluated throughout the study on the
basis of adverse events, patient interviews,
physical examinations, and laboratory studies
(i.e., serum AST, ALT,). All laboratory samples
were obtained at random between 9:00 and
11:00am.

SPSS was used for data analysis. All quantitative
variables were described as mean * standard
deviation. Mean reductions in different lipid
fractions in the two treatment groups over the
eight-week study period was calculated and then
compared using independent samples t-test. p
value of =<0.05will was considered significant.

Results

Atotal of 42 patients participated in the study and
consist of 15 females (36%) and 27 males (64 %).
All the patients belonged to lower and middle
socio-economic status. Distribution of patients in
the age group of 31-40 years were 36%; 41-50
years were 38% and 51-60 years were 26%.
There was no significant difference in baseline
parameters of lipid profile between the two
groups. (p>0.05) (Table 1)

The results of the study demonstrated that the
lipid levels varied from zero to 8 th week in each
test group significantly but they did not vary much
when compared between the two test groups
showing both the therapies are similar in efficacy
(Table 2 and Table 3).
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Table 1: Mean of the lipid panel of patients with
dyslipidaemia receiving daily dosing rosuvastatin (n =
21) Group A and alternate day dosing of rosuvastatin

(n =21) Group B before initiation of therapy at 0 day

Baseli Group A Group B
aseline .
" (daily (alternate
characteristics . 3
dosing) day dosing)

Number of patients 21 21
Age range (in years) 30-60 30-60
Sex (male/female) 1417 13/8
TC (mg/dl) 256.57+40.21 236.91+£22.84 NS (p>0.05)
LDL 180.35433.29 162.32+17.67 NS (p>0.05)
HDL 42174649  42.95+¢7.01 NS (p>0.05)
TG 212.17469.00 222.00+77.54 NS (p>0.05)

Table 2: Changes in the lipid profile in the daily
rosuvastatin, group - A and alternate day rosuvastatin
group - B (MeantSD) and student paired t test

Parameter Mean*SD P value
At8 0 weeks
Groups AtOweeks  At4 weeks versus 8
weeks
wks
TC Group A 256.57+40.21 220+29.61 19453+ P<0.0001
22.56
Group B 236.91+22.84 209.55+15.55 185.29+ P<0.0001
12.58
LDL Group A 180.35£33.29 148.43+28.21 119.32+ P<0.0001
21.07
Group B 162.32+17.67 135271343 111.38t P<0.0001
10.62
HDL Group A 42174649 45434726  50.16+6. P<0.0001
84
Group B 42.95+7.01 45414656  49.95+6. P<0.0001
26
Triglyc Group A 212.17+69 152.44+37.98 133.58+ P<0.0001
erides 27.91
Group B 222.00£77.54 151.50+40.73 129.43+ P<0.0001
26.32

Table 3: Inter group comparison of Lipid Profile at
Baseline and at 8 week

Mean * SD
Baseline
Group  Group
A B

Mean £ SD

At 8 Weeks ‘P’
Group  Group

A B

Parameter

(mg%)

TC 256.57+ 23691+ >0.05 19453+ 18529+ >0.05
40.2 22.84 2256  12.58

TG 21217+ 222.00+ >0.05 133.58+ 129.43+ >0.05
69 77.54 27191 2632

LDL 180.35+ 162.32+ >0.05 119.32+ 111.38x >0.05
33.2 17.67 21.07  10.62

HDL 4217+ 4295+ >0.05 ©50.16%6 49.95+ >0.05
6.49 7.01 .84 6.26

The reduction in total cholesterol was highly
significant in group A (daily) and group B
(alternate day) at the end of 8 th week of therapy,
showing percentage of reduction as 24.2%
versus 21.7% respectively. The difference in
percentage is 2.5%. Similarly, the reduction in
LDL-C was also highly significant in group A
(daily) and group B (alternate day) at the end of 8

Journal of Nobel Medical College 35
Vol. 10, No. 2, Issue 19, July-December 2021




Original Article

Rajesh Yadav et.al.

th week showing percentage reduction as 33.8%
and 31.3% respectively. The difference in the
percentage is 2.5%. Rosuvastatin was well
tolerated over eight week's durations; the main
adverse events that were experienced by the
patients in either group were that of gastrointes-
tinal symptoms (nausea, diarrhoea and
constipation) and headache which were within
tolerable limits. No patient discontinued the study
during the study period due to the adverse effect.
The estimation of liver enzymes-serum ALT, AST
at end of 8 th week in group A and group B have
shown that there is no significant rise in the levels
and were within normal limits (Table 4).

Table 4: Inter group comparison of Lipid Profile at
Baseline and at 8 weeks

Timeline Group-A Group-B P value
ALT Baselne 284241302 27.97+1.180  0.7997(NS)
8thweek 28.42+1.312 27.89£1.190  0.7672(NS)
AST Baselne 32.8241.278 31.68+1.313  0.5386(NS)
8thweek 3229+1.311 32.085+1.218 0.8951(NS)
Discussion

LDL-C is a well-established risk factor for cardio-
vascular disease, and there is considerable
evidence that lowering LDL-C reduces the risk of
both cardiovascular events and mortality [6-7].
The real clinical benefits of statins are due to their
LDL-C lowering effects and this benefit has been
observed in clinical trials. Rosuvastatin has been
approved for use at doses of 5 —40 mg to reduce
LDL-C and improve HDL and other parameters in
dyslipidaemic patients. Rosuvastatin was cho-
sen to perform the present study because
Rosuvastatin is a suitable drug for alternate-day
application due to longer half-lives (18-20 h) [5].
Their prolonged survival and HMG-CoA reduc-
tase inhibition allows Rosuvastatin to be dosed
every other day, but this possibility is unknown to
many clinicians [8]. The present study of 8 weeks
duration has achieved percentage decrease in
LDL-C 33.8% in daily regimen and 31.3% in
alternate day regimen. The difference in reduc-
tion of percentage was 2.5%. It shows alternate
day regimen is similar in efficacy and also
attained nearly the same percentage of reduction
in 8 weeks duration. According to the previous
study done by Wongwiwatthananukit S et al the
reduction of LDL-C in once daily regimen was
48% and 39% reduction was seen in alternate
regimen after 8 weeks. The difference in reduc-
tion of percentage was 9% [9]. The differences in
reduction of percentage compared to the
previous study could be due to the differences in
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culture, socioeconomic background, lifestyle and
food habits of the participants enrolled in the
study. When we compare the daily day therapy
with every other day therapy of 10mg Rosuvas-
tatin, there was no significant difference in the
LDL —C lowering capability with the use of either
regimen. There was a similar percent reduction of
LDL-C with the use of either therapy. This
demonstrates that both the therapies are equally
efficacious in providing improvement in the LDL-
C in dyslipidemic patients. In a study conducted
by Li et al [10], no significant difference in the
decrease in LDL-C was observed with daily
dosing when compared to alternate day dosing of
10 mg Rosuvastatin for eight weeks

There is highly significant reduction in all the lipid
parameters like total cholesterol, LDL-C, triglyce-
rides and highly significant raise in HDL levels
after eight weeks of the treatment period in both
group A and group B showing p value <0. 0001.
When compared between the two groups the
alternate day therapy of rosuvastatin 10 mg is
similar in efficacy compared to daily dose of
rosuvastatin. The study also has achieved more
reduction in triglyceride levels in group B than
group A. Hypertriglyceridemia when associated
with high LDL-C significantly increases the risk of
coronary heart disease. In this study alternate
day dosing reduced more TG levels than daily
dosing. Hence it is highly beneficial and could be
a better option for patients with hypertriglyceri-
demia.

In Nepal therapy with rosuvastatin in usual
recommended dose may cost between Rs. 600 -
Rs. 1000 per month. The lower- and middle-inco-
me groups of Nepalese society are suffering the
economic burden of rosuvastatin therapy. Rosu-
vastatin being a drug with long half-life, this study
proposes that by using alternate day doses of
rosuvastatin a significant LDL-C reduction,
increase in HDL levels and more reduction in TG
levels may still be achieved while reducing the
total cost of treatment [11]. ADR’s with rosuvas-
tatin are minimal compared to the other statins
[12]. By choosing alternate day regimen, not only
there is reduction in cost, the ADR’s with rosuva-
statin are sub minimized compared to daily
regimen.

Conclusion

An alternate-day regimen of statin in patients of
hyperlipidaemia showed similar effect on the lipid
panel compared to daily regimen and maybe
useful in decreasing the cost of therapy and
minimizing the adverse effects.
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