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Efficacy of Combination Therapy

of Rosuvastatin and Ezetimibe vs
Rosuvastatin Monotherapy on Lipid
Profile of Patients with Coronary

Artery Disease

ABSTRACT

Introduction: Dyslipidaemia is one of the most important
modifiable risk factor for the development of Coronary
Artery Disease (CAD). Although, statins are established as
first line lipid-lowering therapy, they may not be able to
achieve treatment goals in significant number of patients.
Combination therapy of statin with a non-statin drug like
Ezetimibe is a therapeutic option.

Aim: To compare the efficacy and safety of Rosuvastatin/
Ezetimibe combination therapy vs Rosuvastatin alone on the
lipid profile of patients with CAD in Northern India.

Materials and Methods: This randomized prospective
study was conducted on 80 patients of CAD presenting
to Department of Medicine, Government Medical College,
Patiala, Punjab, India. The patients were randomly divided
into age and sex matched two groups of 40 each. After
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baseline investigations and lifestyle modifications, Group |
was started on rosuvastatin 10 mg once daily, while Group
Il was started on rosuvastatin 10 mg+ezetimibe 10 mg daily.
The fasting serum lipid profile was repeated initially after
12 weeks and then after 24 weeks. The two groups were
observed for side effects which were noted.

Results: The combination therapy of rosuvastatin and
ezetimibe resulted in significantly higher change in all
lipid parameters (LDL-C, TC, TG, HDL-C) as compared to
treatment with rosuvastatin alone. There was no difference in
the adverse effects seen after treatment in the two groups.

Conclusion: Our study showed that combination therapy
of ezetimibe with rosuvastatin can be used as an effective
and safe therapy in high risk patients of CAD, especially in
patients in whom statin monotherapy is not able to achieve
the target lipid levels.
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INTRODUCTION

Coronary artery disease is one of the leading causes of mortality
worldwide [1]. In India, the epidemic of Cardiovascular Disorders
(CVDs) is on increasing trend and a big economic burden [2]. Most
large epidemiological studies including Framingham Heart Study
have categorised Dyslipidaemia as one of the most important
modifiable risk factor for the development of CAD [3]. Elevated
serum cholesterol shows causal association with increased risk of
CAD. It has been shown that reduction in serum cholesterol level
is an effective therapeutic intervention which significantly reduces
CAD incidence [4]. The risk benefit is more if lipid lowering therapy
is started at a younger age in high risk groups [4]. Further, it has
been established that elevated Low-Density Lipoprotein Cholesterol
(LDL-C) values and decreased levels of High-Density Lipoprotein
Cholesterol (HDL-C) are risk factors for CAD [3]. Reduction in LDL-C
levels is established as a major therapeutic intervention for primary
and secondary prevention in patients of cardiovascular diseases [5].

Most of the current guidelines recommend intensive and effective
lipid lowering therapy in patients with CAD [6]. Statins (HMG CoA
Reductase Inhibitors) are the first line treatment option in managing
dyslipidaemias in patients having CVD [7]. Over the years many
large studies have established their efficacy in reducing Serum
Cholesterol/LDL-C levels and improving overall Cardiovascular
morbidity/mortality [8-10]. Although, these agents result in

significant reductions in LDL-C levels as monotherapy, but studies
have proven that a large number of patients may not achieve
therapeutic goals with statin therapy alone [11,12]. Combination
therapy of statin with a non-statin drug is a therapeutic option in
that category of patients.

Ezetimibe belongs to a class of drugs which selectively inhibit
absorption of cholesterol (dietary and biliary) at the brush border of
small intestine, resulting in reduction of overall delivery of cholesterol
to the liver. This results in decrease in the cholesterol stores in liver
and increases its clearance from the blood [13,14]. Combination
therapy of ezetimibe (10 mg per day) with statin blocks both the
synthesis and absorption of cholesterol, thereby having a synergistic
effect on lipid metabolism. Higher doses of statins may result in
musculoskeletal or hepatic side effects. Adding ezetimibe to statin
therapy is an option for such patients. Clinical trials have shown
that statin therapy in combination with ezetimibe result in higher
reductions in LDL-C levels leading to more patients achieving the
LDL-C targets than uptitrating the statin dose [15,16].

Rosuvastatin is a high potency statin which has been shown to
have higher lipid lowering effect than other statins like simvastatin
or atorvastatin [17]. The usefulness of statin-ezetimibe combination
therapy in achieving lipid lowering targets is an area of active
research. Especially, there is very limited data available on its use
in the Indian population [18,19]. Therefore, this study was planned
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to study and compare the efficacy and side effects of rosuvastatin/
ezetimibe combination therapy vs rosuvastatin alone on the lipid
profile of patients with CAD in Northern India.

MATERIALS AND METHODS

The present study was a randomized, prospective study conducted
in the Department of Medicine at Government Medical College,
Patiala. Eighty consecutive patients (47 males and 33 females)
of CAD reporting to a single unit of Medicine Department were
recruited. The study was done in 2007 to 2008 after approval from
the Ethical Committee of the Institute. The total duration of the study
was one year. CAD was diagnosed on the basis of clinical history
and Electrocardiography (ECG) changes (ST depression/elevation,
T wave inversion). Serum biochemical cardiac markers (CPK-MB,
Troponin) were measured in patients who were admitted with new
onset chest pain.

Inclusion and Exclusion Criteria

Patients more than 18 years of age and those who gave informed
written consent were included in the study. Patients with renal
disease, liver disease, history of seizures, pregnant or lactating
females, were excluded from the study. Patients having history of
drug allergy and those who were on some other medication known
to have interaction with any of the two study drugs were also
excluded. Those who were not willing or were unable to give written
consent were also excluded from the studly.

After verification of the patients for fulfilling the inclusion criteria and
exclusion criteria, a detailed history of all the patients was taken
and recorded as per a pre-designed performa. Complete clinical
examination including vital signs, general and systemic examination
was done. Details regarding presence of cardiovascular risk factors
(Diabetes Mellitus, Hypertension, Smoking, Obesity, Sedentary
lifestyle etc) were noted. All patients underwent routine investigations
Haemoglobin (Hb), Random Blood Sugar (RBS), Renal Function
Test (RFT), Liver Function Test (LFT), ECG and other investigations
(cardiac biomarkers like CPK-MB and Troponins in patients
presenting with chest pain) as required. Baseline fasting serum
lipidogram was performed on each patient. Samples were taken
after overnight fasting and serum was separated by centrifugation
for 10 minutes. Total Cholesterol (TC), HDL-C and Total Triglycerides
(TG) were measured by using appropriate testing kits. LDL-C was
calculated by using Friedewald formula: LDL=TC-(TG/5+HDL-C).
The patients of CAD were randomly allocated (1:1) using minimization
method into two age and sex matched groups (groups | and Il) of
40 patients each. Patients of both groups were advised to follow
lifestyle modifications-quit smoking, regular exercise, avoid alcohol
and take low fat diet. Adequate counselling regarding lifestyle
modifications was given to all patients. Along with that, Group | was
started on rosuvastatin 10 mg once daily, while Group Il was started
on rosuvastatin 10 mg+ezetimibe 10 mg daily. Total duration of study
was 24 weeks. The regular treatment of CAD including antiplatelets
(Aspirin, Clopidogrel), Beta-blockers, ACE inhibitors, Nitrates was
continued as before. The patients were followed fortnightly and
examined for any side effects of drugs and the same were noted
down. The fasting serum lipid profile was repeated initially after
12 weeks and then after 24 weeks. The results of the two drugs
on lipid profile were compared when used as monotherapy and in
combination and evaluated. The patients were also observed for
any side effects (gastrointestinal, musculoskeletal, liver function
abnormalities) which were noted and analyzed statistically.

STATISTICAL ANALYSIS

The mean and standard deviation for different lipid parameters at
baseline, 12 weeks and 24 weeks was calculated. Percentage
change in lipid profile with treatment in both the groups was
calculated. The data was analyzed statistically by using paired
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t-test and Analysis of variance (ANOVA) to compare the results and
p-values were obtained. The statistical analysis was carried out with
SPSS PC software version 13.0.

RESULTS

The [Table/Fig-1] shows the baseline demographic and clinical
characteristics of the two study groups. The two groups were
comparable with respect to age, sex, Body Mass Index (BMI) and
any coexisting risk factors for CAD.

Variable Rosuvastatin Group Tﬁggs;ngtrig:p
Age (years) 59.78+11.12 60.33+9.83
Gender
Males. no. (%) 25 (62.5%) 22 (55%)
Females. no. (%) 15 (37.5%) 18 (45%)
BMI (kg/m?) 29.5+5.1 29.7+4.8
Coexisting CAD Risk Factors
Hypertension 18 (45%) 17 (42.5%)
Diabetes Mellitus 9 (22.5%) 11 (27.5%)
Smoking 9 (22.5%) 7 (17.5%)
Sedentary Life Style 6 (15%) 8 (20%)
Obesity 8 (20%) 9 (22.5%)
Blood Pressure
SBP 145.10+24.74 142.50+24.13
DBP 87.50+10.39 87.00+10.27
S. Creatinine (Mg%) 1.11+£0.32 1.16+0.39

[Table/Fig-1]: Showing baseline demographic and clinical characteristics of the two
groups.

SBP: Systolic Blood Pressure
DBP: Diastolic Blood Pressure

After 12 weeks therapy After 24 weeks therapy
Variable 2D
(Mean=SD) - % = - % ~
Mean+SD e p-value | Mean+SD Change p-value
237.50+ 168.57+ -28.91 160.52+
TC o5 67 1895 p<0.01 | 7,007 | -82.16 | p<0.01
225.75+ 184.13+ -18.39 176.13+
TG 3265 08 57 p<0.01 26.54 -21.88 | p<0.01
1563.38+ 90.38+ -41.13 83.15+
LDL-C | 0y7g 7o p<001 | 05 | 4554 | p<0.01
39.38+ 41.38+ 5.09 42,15+
HDL-C e a5 p<0.01 | S 7.08 | p<0.01

[Table/Fig-2]: Showing changes in lipid parameters at 12 and 24 weeks of
Rosuvastatin therapy (Group |).

(p<0.01 at both 12 weeks and 24 weeks for all parameters. Data analysed by paired t-test).
TC: Total Cholesterol, TG: Total Triglycerides

[Table/Fig-2,3] show the baseline lipid parameters and change
in their levels after 12 weeks and 24 weeks of therapy in Group
| (Rosuvastatin) and Group Il (Combination Therapy) respectively.
Rosuvastatin (10 mg/d) in Group | significantly reduced TC (28.91%),
TG (18.39%) and LDL-C (41.13%) and increased HDL-C by 5.09%
after 12 weeks of therapy. It also significantly reduced TC (32.16%),
TG (21.88%) and LDL-C (45.54%) and increased HDL-C by 7.08%
after 24 weeks. Similarly, rosuvastatin (10 mg/d)+ezetimibe (10
mg/d) in Group Il reduced TC (38.98%), TG (26.29%) and LDL-C
(63.65%) and increased HDL-C by 7.73% after 12 weeks of therapy.
It reduced TC (41.92%), TG (30.68%) and LDL-C (57.39%) and
increased HDL-C by 9.56% after 24 weeks.

The incidence of side effects with treatment in both the groups after
different intervals of therapy is shown in [Table/Fig-4]. Common
side effects seen were headache, musculoskeletal symptoms
and gastrointestinal effects. As shown in the table, there was no
significant difference in the incidence of side effects at both 12 and
24 weeks of treatment in the two groups.
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After 12 weeks therapy After 24 weeks therapy
Variable s
(Mean+SD) " % g " % g
Mean+SD Change p-value | Mean=SD Change p-value
24713+ 150.00+ | -38.98 142.75+
T 26.77 11.43 p<OOT| yg79 | 41:92 | p<OOT
218.88+ 1562.13+ | -26.29 143.38+
TG 39.99 2 61 p<0.01 2083 -30.68 | p<0.01
162.68+ 76.80+ -53.65 70.58+
LDL-C 2313 10.10 p<0.01 8.97 -57.39 | p<0.01
39.73+ 42.78+ 7.73 43.50+
HDL-C 256 574 p<0.01 2.70 9.56 p<0.01

[Table/Fig-3]: Showing changes in lipid parameters at 12 and 24 weeks of

combination therapy (Group I).
(p<0.01 at both 12 weeks and 24 weeks for all parameters. Data analysed by paired t-test)

Grow | Dursion | oadacn | Mscusltl | Gaitsial | Do
12 weeks 3 1 2 -
24 weeks 4 2 3 -
12 weeks 3 2 2 -

! 24 weeks 5 3 3 -

[Table/Fig-4]: Showing comparison of incidence of side effects in both groups at

different intervals of therapy.

DISCUSSION

Statins are the first line treatment option to treat dyslipidaemias,
especially in high risk CAD patients. Using higher doses of
high potency statins is one option in these patients. In studies
evaluating uptitration of statin dosage, it was found that, although
starting doses of statins could reduce LDL-C by 20-30%, doubling
the dose result in only 5-6 % additional reduction. There is also
an increased risk of adverse effects with higher doses. Another
approach is to use some non-statin drugs like ezetimibe as an
add-on therapy.

Previous studies have evaluated the effect of using statin-
ezetimibe combination therapy on lipid profile in different groups
of patients [20-24]. In a study including 769 patients of primary
hypercholesterolemia, it was shown that by adding ezetimibe to
the Statin therapy, significant reductions in LDL-C, TG and TC
levels and increase in HDL-C level can be achieved. Also, 71.5%
patients in combination group were able to achieve LDL-C target
level as compared to only 18.9% in Statin-placebo group [20].
Similarly, in the Ezetimibe Add-on to Statin for Effectiveness
(EASE) trial, the combination therapy reduced the LDL-C level
by an additional 25.8 % in the total population [21]. A pooled
analysis of over 21,000 subjects from 27 clinical trials showed
that the statin-Ezetimibe combination had significant favourable
effects than statin monotherapy across a diverse population of
patients [25].

In this study, we evaluated the efficacy and safety of rosuvastatin-
ezetimibe combination as compared to rosuvastatin alone. The
effect on lipid profile was calculated after 12 weeks and 24 weeks
of therapy. Our results showed that there was significantly higher
percentage reductions in LDL-C (53.65 vs 41.13), TGs (26.29 vs
18.39) and TC (38.98 vs 28.91) and higher elevation in HDL-C (9.56
vs 7.08) in Group Il (rosuvastatin+ezetimibe) as compared to Group
| (rosuvastatin alone) after 12 weeks (p<0.01). Similarly, after 24
weeks of therapy, there was significantly higher reductions in LDL-C
(567.39 vs 45.54), TGs (30.68 vs 21.88) and TC (41.92 vs 32.16) and
higher elevation in HDL-C (7.73 vs 5.09) in Group Il as compared to
Group | (p<0.01).

Our study showed that after 24 weeks of therapy, the combination
therapy resulted in an additional 11.8% reduction in LDL-C levels
as compared to rosuvastatin monotherapy (57.39% vs 45.54%,
p<0.01). Similarly, significant incremental changes were seen in
other lipid parameters like TGs, TC and HDL-C. Our findings were
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consistent with the findings of other similar studies evaluating the
efficacy of rosuvastatin-ezetimibe combination [26-32]. In a single
blind, placebo-controlled study to evaluate the pharmacodynamic
effects and safety of the rosuvastatin and ezetimibe coadministration,
it was shown that after two weeks of therapy, rosuvastatin-ezetimibe
combination resulted in an incremental change of -16.4% in LDL-C
levels as compared to rosuvastatin alone (61.4% vs 44.9%). This
incremental change is comparable to increasing the dose of statin
alone therapy three times [26]. The EXPLORER study investigated
the efficacy and safety of higher dose of rosuvastatin (40 mg) alone
or in combination with ezetimibe 10 mg in high risk patients of
coronary heart disease. 94% of patients on rosuvastatin/ezetimibe
therapy achieved LDL-C goal as compared 79.1% of patients on
rosuvastatin alone therapy at six weeks. Also, the combination
therapy reduced LDL-C significantly more than rosuvastatin alone
(-69.8% vs-57.1%, p <0.001). This showed that addition of ezetimibe
can have additional benefit over and above the maximum statin
alone therapy [27]. In a recent prospective randomized study on 51
patients over a duration of 6 months, LDL-C level was significantly
reduced in the rosuvastatin-ezetimibe combination group (-55.8%)
versus that in the monotherapy group (-36.8%) [30].

In addition to their synergistic effect in lipid lowering and achieving
LDL-C targets, recent evidence using intravascular ultrasonography
has shown that rosuvastatin-ezetimibe combination therapy also
results in significant reduction in coronary atherosclerotic plaques in
comparison to statin alone therapy. Further they also decrease high
sensitivity C-Reactive Protein (hs-CRP) and inflammatory cytokines
and improves the plaque stability [30,31].

In our study, both rosuvastatin-ezetimibe combination and
rosuvastatin alone therapy were well tolerated. No significant
difference was found in the two groups with regard to incidence
of adverse effects. Common side effects seen were headache,
musculoskeletal symptoms and gastrointestinal effects. There
was no derangement in LFT in either group. Previous studies also
showed that the combination of Rosuvastatin with ezetimibe was
safe and well tolerated [19, 20].

LIMITATION

Our study had a limitation that it was restricted to the efficacy of
combination therapy on the lipid profile of the patients. Patient
outcomes including cardiovascular morbidity and mortality were
not evaluated in our study. Another limitation could be the smaller
sample size in our study. Further larger studies are warranted to
evaluate the effect of rosuvastatin-ezetimibe combination on lipid
profile and cardiovascular outcomes in CAD patients.

CONCLUSION

To conclude, combination of rosuvastatin with ezetimibe can be
used as an effective and safe therapy in high risk patients of CAD,
especially in patients in whom statin monotherapy is not able to
achieve the target lipid levels.
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