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ABSTRACT: Dyslipidemia is a known risk factor for Atherosclerotic
Cardiovascular Diseases (ASCVD). Statins are first choice drug for the
treatment of dyslipidemia. The FDA advises a low starting dose of

rosuvastatin at 5 mg/day in Asians. The present study is a randomized, open
labelled study done at Victoria Hospital, Bangalore to compare the efficacy
and safety of rosuvastatin 5mg versus atorvastatin 20mg in patients with
dyslipidemia. A total of 60 treatment naive adult patients with dyslipidemia
were randomized into two arms of 30 each in 1:1 ratio to receive either
rosuvastatin 5mg or atorvastatin 20mg. Lipid profiles at baseline and at 6"
week follow-up visit was recorded. Efficacy was assessed by mean change in
lipid parameters at the end of 6 weeks and safety by recording the number
and severity of adverse events reported by the patient at any time during the
study. Among the 60 patients the mean difference at 6" week from baseline
for Total cholesterol, LDL, HDL and Triglyceride for the rosuvastatin and
atorvastatin group were (mg/dl) -48.7, -38.6, +4.7, -20.1 and -56.6, -46.6,
+4.8, -19 respectively. In both the arms, the mean differences were
significant. However, no significant difference (p>0.05) was seen in any
lipid parameter between the two arms at the 6™ week. Five patients reported
myalgia in the atorvastatin arm and one patient reported myalgia in the
rosuvastatin arm. Hence, this study concludes that rosuvastatin at a dose of
5mg OD was found to be as efficacious as atorvastatin 20mg OD with
relatively less side effects in patients with dyslipidemia.

INTRODUCTION: Elevated LDL-C level is a
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Prevalence of dyslipidemia in Indian urban

major modifiable risk factor and an important point
of intervention in the prevention of Atherosclerotic
Cardiovascular Diseases. Worldwide an estimated
19.9 million people died from ASCVDs in 2021,
representing 31% of all global deaths.
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population is 25-30% and 15-20% in rural subjects
1.2 Studies from India reported approximately 46.9
million patients with ASCVD which led to death of
an estimated 1.2 million people per year.

India is expected to contribute more than half the
cases of ASCVD globally within the next 15 years
%, Elevated plasma LDL-C levels being a major
modifiable risk factor for atherosclerosis, presents
an important point of intervention in the primary
prevention of CVD. National Cholesterol Education
Programme (NCEP) adult treatment panel Il
guidelines and  American  Association  of
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Cardiology/American Heart Association
(AAC/AHA) both recommend statins as the first
choice hypolipidemic drug which are the most
effective and best tolerated agents for treating
dyslipidemia *. Statins are HMG-CoA reductase
inhibitors, which are the most effective and best
tolerated agents. Among the statins, atorvastatin
and rosuvastatin are commonly used worldwide.
When compared to atorvastatin, rosuvastatin has
distinct advantages in terms of potency to reduce
lipid parameters, hepatic specificity, high
hydrophilicity, low potential for drug-drug
interactions, cost-effectiveness, pleiotropic effects
and less dosage requirement for Asians when
compared to Caucasians >'°.

There is no consensus with available scientific
literature about dose equivalence of atorvastatin
versus rosuvastatin. Majority of the studies have
proved that rosuvastatin 10mg is superior to
atorvastatin  20mg, whereas there are limited
studies concluded that rosuvastatin 5mg is
equivalent to atorvastatin 20mg "% °. The Food and
Drug Administration (FDA) advises a low starting
dose of rosuvastatin at5 mg/day in Asians. So, to
further strengthen the existing scientific knowledge
about rosuvastatin, the present study is undertaken.

Aim and Objectives:

1. To compare the efficacy of Rosuvastatin 5mg
on markers of dyslipidemia with Atorvastatin
20mg.

2. To compare the safety of Rosuvastatin 5mg
versus Atorvastatin 20mg in patients with
dyslipidemia.

MATERIALS AND METHODS:

Study Design: This prospective, randomized, open
labelled and comparative study was conducted in
the Department of Medicine, Bangalore Medical
College and Research Institute. Eligible 60 patients
entered a 6-week treatment period. Sample size was
calculated with 5% level of significance at 80%
power considering difference between the two
means as 10.67 and standard deviation of the two
groups as 13.85. By substituting the above values,
the sample size was 26 for each group, but it was
decided to include 30 per group considering
dropouts and for better evaluation. Patients were
randomized (1:1) to receive either rosuvastatin
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5mg/day orally at night or atorvastatin 20 mg/day
orally 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/289/2017-18
dated 03/11/2017).

Study Population: We screened 72 patients for
eligibility and enrolled 60 treatment naive patients
(>18 years of age) of dyslipidemia in low to
moderate risk group (LDL <160mg/dL) according
to NCEP ATP Il (National Cholesterol Education
Program Adult Treatment Panel I11) guidelines who
satisfied the inclusion and exclusion criteria.

Inclusion Criteria: Patients with dyslipidemia
who met following criteria were included:

1. Patients who gave written informed consent.
2. Patient of either sex aged above 18 years.

3. Patients with dyslipidemia in low to moderate
risk category as diagnosed by NCEP ATP IlI
guideline who require moderate intensity statin
therapy.

Exclusion Criteria:

1. Patients with very high lipid profile according
to NCEP ATP Il guidelines.

2. Patients with uncontrolled diabetes mellitus.

3. Patients with a documented history of acute
coronary syndrome, cerebrovascular accident or
on-going angina.

4. Patients with triglyceride levels more than
400mg/dl.

5. Pregnant and lactating mothers.
6. Patients already on hypolipidemic drugs.

7. Patients on co-existing medications which
aggravate statin myopathy.

8. Patients who cannot tolerate statin therapy.

Study Assessments: Before starting the study, all
patients underwent an initial screening assessment
that included demographic characteristics, medical
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history, concomitant medications and detailed
physical/clinical evaluation. At the baseline and at
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
SPSS version 20. All continuous variables were
presented as mean+SD, if they were normally
distributed. 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
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before and after comparison. All tests were two-
sided and a probability value of p<0.05 was
considered statistically significant.

RESULTS AND DISCUSSION: We screened 72
patients for eligibility and recruited 60 drug naive
patients with dyslipidemia. Thus, 30 patients were
randomized to receive rosuvastatin 5mg/day orally
at night and the remaining 30 patients received
atorvastatin 20mg/day orally at night.

The baseline demographic characteristics and
various lipid parameters such as TC, LDL, HDL
and triglycerides in both rosuvastatin and
atorvastatin group were shown in Table 1 and
Table 2. Effect of rosuvastatin 5mg and
atorvastatin 20mg on reduction of various lipid
parameters from baseline to 6th week was shown in
Table 3 and Table 4.

TABLE 1: BASELINE SOCIO-DEMOGRAPHIC CHARACTERISTICS

Variable

R 5mg Arm (n=30)

A 20mg Arm (n=30) Significance”

Age Mean (SD) 59.6 (6.9) 62.7 (7.1) 0.1141

Sex (Male) Frequency (%) 16 (53.3%) 16 (53.3%) 1.0
Diabetes Frequency (%) 11 (13.7%) 8 (23.7%) 0.406
Hypertension Frequency (%) 6 (20%) 2 (1.7%) 0.254

*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 R 5mg Arm (n=30) A 20mg Arm (n=30) Significance”
Total cholesterol Mean (SD) 248.3 (25.8) 255.2 (25.6) 0.4295
LDL Mean (SD) 168.3 (17.7) 173.8 (17.7) 0.3125
HDL Mean (SD) 39.7 (5.3) 40.3 (5.21) 0.4902
Triglyceride Mean (SD) 175.5 (27.7) 177.2 (10.5) 0.215

*Significance value is based on Mann Whitney U test across both groups.

TABLE 3: MEAN CHANGE IN LIPID PARAMETERS AFTER 6 WEEKS OF ROSUVASTATIN 5mg THERAPY
FROM BASELINE
Lipid parameter

Baseline [mg/dl (mean)]  After 6 Weeks [mg/dl (mean)] Mean change Significance*

Total Cholesterol 248.3 (25.8) 199.6 (35.3) -48.7 <0.001
LDL 168.3 (17.7) 134.6 (34.6) -38.6 <0.001

HDL 39.7 (5.3) 45.1 (4.7) +4.7 <0.001
Triglycerides 175.5 (27.7) 155.4 (15.7) -20.1 <0.001

*Significance based on Wilcoxon signed ranks test.

TABLE 4: MEAN CHANGE IN LIPID PARAMETERS AFTER 6 WEEKS OF ATORVASTATIN 20mg THERAPY
FROM BASELINE
Lipid parameter

Baseline [mg/dl (mean)]  After 6 Weeks [mg/dl (mean)] Mean change  Significance*

Total Cholesterol 255.2 (25.6) 198.6 (28.5) -56.6 <0.001
LDL 173.8 (17.7) 127.2 (17.7) -46.6 <0.001

HDL 40.3 (5.21) 45.1 (4.7) +4.8 <0.001
Triglycerides 177.2 (10.5) 158.2 (13.2) -19 <0.001

* Significance based on Wilcoxon signed ranks test.

total cholesterol was 19.9% in rosuvastatin 5mg
group and it was 22.1% in the atorvastatin 20mg

When comparing the values of lipid parameters at
week 6 with the baseline, the percent change in
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group. With regard to the LDL cholesterol values,
there was fall of 20% and 26.8% in the R arm and
A arm, respectively. Similarly, the percentage fall
of triglycerides in both the arms was 11.4% and

E-ISSN: 0975-8232; P-ISSN: 2320-5148

10.7% respectively, in R and A arms. The percent
rise of HDL was 10.4% and 10.9% in R arm and in
A arm respectively, as shown in Fig. 1.

Percentage change in lipid parameters
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FIG. 1: PERCENTAGE CHANGE IN LIPID PARAMETERS FROM BASELINE TO 6TH WEEK

Mean difference of lipid parameters shown no
difference in between the 2 groups at the end of 6th

week with Mann Whitney — U test which is
depicted in Table 5.

TABLE 5: EFFECT OF ROSUVASTATIN 5MG VERSUS ATORVASTATIN 20 MG ON VARIOUS LIPID

PARAMETERS AFTER 6 WEEKS OF THERAPY

Lipid parameters

R 5mg Arm (mg/dl) Mean diff

A 20mg Arm (mg/dl) Mean diff Significance*

Total Cholesterol -48.7
LDL -38.6

HDL +4.7
Triglycerides -20.1

-56.6 0.096
-46.6 0.062
+4.8 0.477

-19 0.509

* Significance based on Mann Whitney-U test.

Adverse Events: No serious adverse events were
reported during treatment in both groups. Out of 30
patients, 9 patients experienced adverse events in
the group receiving atorvastatin 20 mg and 4
patients experienced adverse events in the group

TABLE 6: INCIDENCE OF ADVERSE EVENTS

receiving rosuvastatin 5 mg therapy Table 6.
Myalgia, headache, gastritis, dizziness etc., were
the reported adverse events. These adverse events
were mild in intensity.

Incidence of adverse events

Rosuvastatin 5mg

Atorvastatin 20mg

Total (%) 4(13.3) 9 (30)

Musculoskeletal system

Myalgia 1 5
Central nervous system

Dizziness - 1

Headache 1 1
Gastrointestinal system

Nausea/ vomiting 1 -

Gastritis 1 2

In the present study, Rosuvastatin 5mg dosing
provided percentage reduction of LDL-C by 20%
which was comparable to 26.8% reduction with
Atorvastatin 20mg. Similar studies by Kendrach
MG et al and Schneck DW et al, for effect of
Rosuvastatin and Atorvastatin across their dose
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ranges found that there was 41.5% reduction in
LDL-C in Rosuvastatin 5mg whereas in
Atorvastatin 20mg it was 43.3% > . However a
study done by Glueck C J et al, found out that after
a median treatment duration of 16 weeks with
Rosuvastatin 5mg/day there was a mean reduction
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in LDL-C by 34mg/dl *2. Higher reductions in
LDL-C in the above study could be attributed to
long duration of the study period. So, Rosuvastatin
with low starting dose of 5mg/day effectively
reduces LDL-C levels which is a major modifiable
risk factor for atherosclerosis. In the present study,
percentage reduction in total cholesterol (TC) was
19.60% and 22.10% with rosuvaststin 5mg and
atorvastatin 20mg therapy respectively, Prakash C.
Deedwania et al and Michael G Kendrach et al
conducted studies which showed similar reductions
in TC * . A study done by Abdul Rehman Arshad
showed a 19.84% reduction in TC in the
rosuvastatin 5mg group at the end of the 6th week,
which was in congruence with our study **
However, Choel Whan Lee et al, found that there
was a 29% reduction in TC inpatients on
atorvastatin 20 mg group at the end of 6 months **.

In the present study High density cholesterol
(HDL-C) increased from 39.7 (5.3) mg/dl to 44.3
(4.7) mg/dl in rosuvastatin 5mg group and in
atorvastatin 20mg group from 40.3 (5.21) mg/dl to
45.4 (4.7) at the 6th week. A review article done by
Ahmed Abbas et al found that a dose dependent
increase in HDL-C (5.5%-7.9%) was seen with
rosuvastatin (5 mg—40 mg) and an inverse increase
in HDL-C was seen with higher doses of
atorvastatin (4.5% at 10 mg and 2.3% at 80 mg) ™.

A study done by Yasushi Saito et al on Japanese
patients found that there was a+14.5 (16.9)
percentage increase in HDL-C with rosuvastatin
5mg which was similar to our study °. Strong
epidemiological evidence links low levels of serum
HDL cholesterol 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 levels
per se, independent of other changes in lipid and/or
non-lipid risk factors will reduce risk for CHD.

However, triglycerides (TG) in the present study
reduced by 11.40% vs 10.70% with rosuvastatin
5mg and atorvastatin 20mg therapy respectively. A
study done by Blasetto JW et al, found that
rosuvastatin 5mg reduced TG levels by 14.9% from
baseline at the end of 12th week '". Also a study
done by Yamazaki T et al, comparing rosuvastatin
5mg and atorvastatin 10mg found that there was
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14.6% reduction in rosuvastatin 5mg group and
13.6% reduction in atorvastatin 10mg group
respectively at the end of 8th week 2. However, a
study done by Arshad AR showed that there was
3.52% reduction in rosuvastatin 5mg group and a
5.92% reduction in atorvastatin 10mg group at the
end of the 6th week . 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 Dbe confounded by
significant correlations with total, LDL, and HDL
cholesterol levels .

In the present study we encountered mild adverse
effects such as myalgia and gastrointestinal
disturbances in both the groups [rosuvastatin 5mg
(13.3%) versus atorvastatin 20mg (30%)]. However
minor adverse effects like myalgia, dyspepsia,
nausea & vomiting, headache were more
commonly encountered with atorvastatin 20 mg.
Previous similar studies showed that side effects in
rosuvastatin 5mg were less when compared to that
of atorvastatin 20mg *" 1% %,

A significant percentage of patients taking statins
discontinue their therapy because of side effects,
particularly myalgia 2. Rosuvastatin at a dose of
5mg/day particularly for Asians is very well
tolerated and is as potent as atorvastatin 20mg/day
with less side effects. So, rosuvastatin 5mg/day
therapy is safe when compared to atorvastatin
20mg/day therapy.

The affinity of rosuvastatin for the active site of the
HMG-CoA reductase enzyme is four times greater
than the affinity of atorvastatin for the enzyme. It
has the highest affinity for HMG-CoA reductase
among the statins marketed 8. Rosuvastatin also has
distinct advantages in terms of potency to reduce
lipid parameters, hepatic specificity, high
hydrophilicity, low potential for drug-drug
interactions, cost-effectiveness and pleiotropic
effects.

The present study confirms that rosuvastatin should
be started at 5mg/day in patients of Asian origin.
These properties would, reasonably make
rosuvastatin 5mg a better choice than atorvastatin
20mg to get effective results. Robust statistical tests
employed enabled us to generate valuable
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information & our study could provide reliable
baseline information for future research. However,
our study had some limitations. Patients were
recruited from a single tertiary care hospital but a
multicentre study with a larger sample size would
be the ideal. We 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: Rosuvastatin at a dose of
5mg/day was found to be as efficacious as that of
atorvastatin 20mg/day therapy for treating Asian
patients with mild to moderate dyslipidemia. Also,
the side effects were less reported with rosuvastatin
5mg/day therapy when compared to atorvastatin
20mg/day therapy.
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