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ABSTRACT 

Background: Even with the success of antihypertensive and lipid-lowering medications in reaching target values, the percentage of 
patients having blood pressure under control is still low. Patients with both ailments typically have low compliance since many require 
continuous treatment and take a long time to receive a diagnosis before the implications of both diseases manifest. The purpose of 
this study was to evaluate the safety and effectiveness of amlodipine monotherapy against combination therapy with amlodipine 
along with rosuvastatin in hypertensive patients with dyslipidaemia.  

Methods: 120 hypertensive patients with dyslipidaemia were randomised into Group MT (monotherapy with Amlodipine 10 mg once 
daily) and Group CT (recombination therapy with rosuvastatin 20 mg along with amlodipine 10 mg once daily).  At one and three 
months after randomization, all patients were asked to visit the institution in order to assess the safety and effectiveness. The 
unpaired t-test was used to evaluate end-points like mean SBP, DBP, LDL-C, total cholesterol (TC), triglyceride (TG), and HDL from 
baseline to one month as well as three months.  

Results: SBP in CT group was significantly lesser (132.83 ± 8.26) as compared to MT group (137.2 ± 8.46) (p=0.005). There was 
significantly greater improvement in lipid profile in CT group as compared to MT group. However, there was also some slight 
improvement in lipid profile in patients receiving monotherapy with amlodipine. There was no significant difference between CT 
group and MT group with respect to ADRs. 

Conclusion: The single-pill FDC "Rosuvastatin-Amlodipine" constitutes a sensible combination of two safe, well-tolerated, evidence-
based, and effective medications to treat two major risk factors, such as hypertension and hypercholesterolemia.  

Keywords: Rosuvastatin, Amlodipine, Hypertension, Dyslipidaemia. 

 
INTRODUCTION 

lobally, cardiovascular diseases (CVD) remain the 
leading cause of morbidity and mortality, exerting 
a substantial impact on public health.1 

This has led to a significant deal of work being done in 
recent years by scientific societies, health care providers 
within their clinical settings, and "National Healthcare 
Systems" to establish and implement effective 
preventative interventions with the aim of minimizing the 
monetary burden of CVD. 

Current methods of preventing cardiovascular disease are 
based on the monitoring and management of 
cardiovascular risk factors on a scale, that expands the 
goals of therapy for each individual based on their 
expected global risk profile. Due to the clustering of three 
primary cardiovascular risk variables in one patient—
dyslipidemia, diabetes, as well as hypertension—patients 
may require multiple drugs to achieve treatment goals. 2 In 
addition, the number of risk factors (RFs) increases 
exponentially with the likelihood of developing 
cardiovascular disease. 3 A comprehensive observational 
study discovered that the likelihood of major CVS events 
had been six times greater in hypertensive 

patients having increased total cholesterol as well as LDL in 
addition to smoking habits than in non-smoking 
subjects who have increased blood pressure (BP) as well as 
satisfactory cholesterol levels. 4  

A number of scientific investigations support the pretty 
reasonable hypothesis that prompt preventative therapy 
focused on reducing key RFs could potentially avoid or at 
least delay the advancement of organ damage in addition 
to lowering the elevated degree of CVS risk. 5 

Even with the success of antihypertensive and lipid-
lowering medications in reaching target values, the 
percentage of patients with blood pressure under control 
is still low. In one study, only 9% of hypertension patients 
with dyslipidaemia achieved the target blood pressure and 
lipid profile levels.6 Low compliance may be part of the 
cause of this inadequate state.6 Patients with both 
ailments typically have low compliance since many require 
long-term medication and take a long time to receive a 
diagnosis before the implications of both diseases 
manifest. Moreover, polypharmacy and intricate 
treatment regimens are linked to decreased compliance.7 
Poor compliance increases the risk of CVD along with its 
death toll, increasing the yearly financial burden globally.7-
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Previous studies have shown that combined 
pharmacotherapy for dyslipidaemia as well as 
hypertension (HTN) seems to reduce the incidence of CVD-
related events compared to standalone treatment. 8, 10 
These results have brought attention to the importance of 
multimodal intervention in relation to CVD hazards in 
clinical settings. 11–13 

Previous studies have demonstrated the safety and 
efficacy of atorvastatin + amlodipine taken together as a 
single medication for patients with dyslipidaemia and 
hypertension. As a result, the FDC can now be purchased 
commercially and used in real clinical situations. 14–16 Even 
though rosuvastatin is one of the best statins for people 
with dyslipidaemia, very little study has been conducted 
regarding single-pill combinations of this medication. 

The purpose of this study was to evaluate the safety and 
effectiveness of amlodipine monotherapy against 
combination therapy with amlodipine along 
with rosuvastatin in hypertensive patients with 
dyslipidaemia.  

MATERIALS AND METHODS 

This randomized controlled trial with parallel 1:1 allocation 
was conducted on hypertensive patients with 
dyslipidaemia in Department Pharmacology with 
collaboration from Department of General Medicine of a 
tertiary care healthcare facility of eastern India from 
November 2023 to March 2024. Informed consent was 
taken from hypertensive patients with dyslipidaemia in 
accordance with GCP and declaration of Helsinki.  

Sample Size:  With 22.8 mmHg mean change of SBP in 
combination therapy group as compared to 15.9 in 
amlodipine group with SD of 11 as per previous research 
17, minimum sample size required to achieve 90% power 
with 0.05 alpha value was found to be 106. So, 120 
hypertensive patients with dyslipidaemia were 
randomized into two groups to cope up with expected 
attrition rate of 5%.  

Inclusion Criteria:  

• Patients of any gender who are at least 19 years old 

• Patients diagnosed with HTN according to JNC 8 
norms, with a DBP of 90 to 99 mm Hg and an SBP of 
140 to 159 mm Hg 18 

• Patients with dyslipidaemia and borderline high 
TG levels from 150 to 199 mg per dl as well as LDL-C 
from 130 to 159 mg per dL according to AHA/ACC 
recommendations 19 

Exclusion Criteria: 

• Patients whose blood pressure differs in both arms 

• Patients suffering from secondary hypertension  

• Patients who have previously experienced an adverse 
reaction to rosuvastatin and amlodipine 

• Patients suffering from valvular heart disease, 
ischemic stroke, and CAD 

After a wash-out/run-in phase, patients who satisfied the 
randomization conditions were eventually enrolled and 
randomly assigned to either of 2 treatment arms using 
randomly generated numbers from the internet:   

Group CT: Combination therapy of rosuvastatin 20 mg 
along with amlodipine 10 mg OD 

Group MT: Amlodipine 10 mg OD 

All patients were asked to visit the facility one and three 
months after randomization in order to assess the safety 
and effectiveness of the treatment, along with they were 
instructed to maintain adherence to prescription of a 
minimum 80 percent at each visit during the course of the 
study.  

Outcome Measures:  

• Mean change in SBP from baseline to 1 and 3 months  

• Mean change in DBP from baseline to 1 and 3 months 

• Mean change in LDL-C, TC, TG and HDL from baseline 
to 1 and 3 months  

After getting allocated at random, patients were instructed 
to visit the study site on a monthly basis to have their blood 
pressure measured and have laboratory tests performed. 
It was instructed to the study participants to monitor their 
blood pressure each day. We assessed the degree of safety 
by compiling adverse event (AE) data, reviewing medical 
records, diagnostic test findings, ECG, as well as physical 
examination findings at each visit. The therapy groups 
were compared with respect to adverse medication 
responses. Additionally, a comparison was done among 
the proportion of individuals whose serum AST or 
ALT levels reached twice in a row over three times beyond 
the normal threshold and the overall incidence of 
myopathies.  

Statistical Analysis:  

Using Microsoft Excel 2019, results from hypertensive 
patients with dyslipidaemia were tabulated and then 
imported into Graph Pad version 8.4.3 for additional 
statistical analysis. Age, blood pressures, and lipid profile 
parameters were examples of continuous variables that 
were represented as mean ± SD (standard deviation). The 
unpaired t test was used to assess the statistical 
significance of the differences in continuous data between 
the CT and MT groups. Gender as well as adverse events 
were categorical data that were presented as percentages 
or frequencies, and they were compared using the Fisher's 
exact test or chi-square test. A statistically significant p-
value of 0.05 or lower was considered to be the cut-off.   
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RESULTS 

In this RCT, 50 patients each in CT group and MT group completed 3 months of follow-up. 

Table 1: Comparison of Baseline Demographic and Clinical Characteristics between CT Group and MT Group 

Parameter Group CT 

(n = 60) 

Group MT 

(n = 60) 

P-Value 

Age in years (mean ± SD) 61.1 ± 10.44 63.83 ± 11.33 0.1725 

Gender (n) 

   Male 

   Female 

 

35 

25 

 

32 

28 

0.7133** 

BMI in kg/m2 (mean ± SD)  26.27 ± 2.61 26.67 ± 2.94 0.4322* 

Duration of Hypertension in months (mean ± SD)  111.92 ± 13.16 115.25 ± 13.92 0.1807* 

Duration of Dyslipidaemia in months (mean ± SD)  70.22 ± 7.53 74.08 ± 8.58 0.01* 

                 *Unpaired t-test     **Fisher’s Exact Test 

Most of the hypertensive patients with dyslipidaemia were males of age group 50-70 years. There was no significant 
between CT group and MT group with respect to age, sex, BMI, duration of hypertension and dyslipidaemia (p>0.05).  

Table 2: Comparison of Blood Pressure between CT Group and MT Group 

Parameter Time Group CT 

(n = 50) 

Group MT 

(n = 50) 

P-Value 

(Unpaired t Test)  

Systolic Blood 
Pressure  

Baseline  155.05 ± 9.97 152.08 ± 9.78 0.1022 

1 Month 144.32 ± 8.86 148.12 ± 8.95 0.0211 

3 Months 132.83 ± 8.26 137.2 ± 8.46 0.005 

Diastolic Blood 
Pressure  

Baseline  94.03 ± 7.46 92.32 ± 9.11 0.2629 

1 Month 91.68 ± 7.6 90.27 ± 9.08 0.3582 

3 Months 87.01 ± 7.37 89.5 ± 8.61 0.0914 

SBP in CT group was significantly lesser (132.83 ± 8.26) as compared to MT group (137.2 ± 8.46) (p=0.005).  
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Figure 1: Comparison of SBP betwwen CT and MT Group
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Table 3: Comparison of Lipid Profile between CT Group and MT Group 

Parameter Time Group CT 

(n = 50) 

Group MT 

(n = 50) 

P-Value 

(Unpaired t Test)  

LDL  Baseline  152.31 ± 17.79 153.42 ± 15.14 0.7135 

1 Month 141.49 ± 13.53 152 ± 14.93 0.0001 

3 Months 124.4 ± 12.23 148.9 ± 14.6 <0.0001 

TC  Baseline  215.08 ± 21.53 220.27 ± 20.63 0.1802 

1 Month 199.07 ± 20.23 216 ± 20.39 <0.0001 

3 Months 173.97 ± 18.57 207.05 ± 19.61 <0.0001 

TG Baseline  177.81 ± 19.12 180.9 ± 18.11 0.3653 

1 Month 166.34 ± 15.81 178.33 ± 17.65 0.0002 

3 Months 147.75 ± 13.62 174.56 ± 17.72 <0.0001 

HDL Baseline  39.58 ± 6.02 37.46 ± 7.99 0.1034 

1 Month 42.11 ± 4.74 38.6 ± 7.49 0.0027 

3 Months 45.09 ± 4.55 40.77 ± 5.95 <0.0001 

There was significantly greater improvement in lipid profile in CT group as compared to MT group. However, there was also 
some slight improvement in lipid profile in patients receiving monotherapy with amlodipine.  

 

 

Table 4: Comparison of Adverse Drug Reactions between CT 
Group and MT Group  

ADR Group CT 

(n = 60) 

Group MT 

(n = 60) 

Peripheral Oedema  4 2 

Headache  1 3 

Dizziness 1 0 

Total  6 5 

There was no significant difference between CT group and 
MT group with respect to ADRs. During the trial duration, 
no group suffered adverse drug reactions (ADRs) that led to 

the study drug being stopped or to death. No patient 
developed myopathy and blood AST or ALT values that 
were more than three times higher than the standard 
threshold for two tests in a row. None of the patients had 
any clinically significant changes to their vital signs including 
ECG. 

DISCUSSION 

In hypertensive patients with  dyslipidaemia, the 
combination of rosuvastatin along with amlodipine had 
superior lipid-modulating as well as blood pressure-
lowering effects compared to amlodipine monotherapy in 
this randomized controlled trial. Furthermore, while 
maintaining a manageable level of safety, the 
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combination's goal level attainment rate was significantly 
greater as compared to monotherapy. 

Many attempts are being made to create a free-drug 
conjugate (FDC) for the management of various disorders, 
as administering an FDC rather than using a regimen 
including free-drug components may increase efficacy 
through improved compliance. 20 When comparing 
a regimen containing free-drug components, the FDC 
reduced the likelihood of non-compliance by twenty-six 
percent per a previous meta-analysis. 20 It is well-
established that combining amlodipine along with 
atorvastatin to patients with HTN with dyslipidemia is 
effective as well as safe. Additionally, single-pill FDC of both 
of these medications have been shown to improve 
compliance, which in turn reduces the risk of cardiovascular 
disease (CVD). 21 

Rosuvastatin is "a 3-hydroxy-3-methyl-glutaryl-CoA 
reductase inhibitor" and constitutes one of the most 
efficient statins. It is easily absorbed, reaches peak levels in 
the blood quickly, has a long half-life, and is used widely 
around the world.22 A very few studies have looked at the 
administration of rosuvastatin along with amlodipine in a 
combination regimen for patients with HTN plus 
dyslipidemia, in contrast to atorvastatin along with 
amlodipine investigations. Interestingly, new studies have 
demonstrated the efficacy and safety of multiple 
combinations containing rosuvastatin plus amlodipine.23, 24 
It is crucial to determine both the safety and effectiveness 
of the single combination consisting of rosuvastatin along 
with amlodipine because results on the safety and 
effectiveness of an FDC can sometimes not be positive.25 

It is unclear exactly how lipid alteration as well as blood 
pressure reduction together function in CT group, aside 
from the possible gain in compliance through reduced pill 
burden. Statins are thought to assist in restoring the 
function of endothelial cells and hence somewhat reduce 
arterial pressure by reducing oxidative stress, minimizing 
inflammatory reactions, and enhancing Nitric oxide (NO) 
bioavailability.26 Comparatively, amlodipine has been 
demonstrated to possess anti-inflammatory properties as 
well as antioxidant stress characteristics in addition to 
lowering blood pressure; these features may aid in the 
management of lipids.27  

It's interesting to note that following both one and three 
months, blood pressure dropped more in the trial subjects 
receiving amlodipine with rosuvastatin than in those 
getting amlodipine monotherapy. 28 

Research has demonstrated a little but notable reduction in 
blood pressure, along with the hypotensive properties of 
statins—aside from their cholesterol-lowering benefits—
have continued to draw attention.29, 30 However, there is a 
dispute that produces contradictory results. 31, 32 This is due 
to the fact that most trials featured small sample numbers 
and short research durations, making it difficult to 
determine with certainty how statins, when utilized in 
conjunction with concurrent antihypertensive drugs, affect 

blood pressure reduction. Moreover, no studies have 
examined the efficacy of rosuvastatin in relation to 
additional statin classes for the management of 
hypertension. 

There are some issues with this study as well. A few of the 
study's shortcomings include its limited sample size and 
relatively brief follow-up period. Finding out if there is a 
stronger synergistic effect and if this combination maintains 
the CVD preventive advantage that has been shown for 
each separate medication is crucial in the end. Additional 
study in this field is necessary because it was challenging to 
show this influence on CVD based solely on the research 
methodology. 

CONCLUSION 

In hypertensive patients with dyslipidaemia, combination 
therapy of amlodipine 10 mg along with rosuvastatin 20 
mg effectively and safely reduced blood pressure and levels 
of low-density lipoprotein (LDL-C). For the treatment of two 
main risk factors, like hypertension as well as high 
cholesterol levels, the single-pill FDC "Rosuvastatin-
Amlodipine" is a rational FDC consisting of 2 drugs that have 
enough evidence for their efficacy and safety in their 
respective indications. Consequently, the burden related to 
cardiovascular events is reduced. It is not yet extensively 
used in clinical practice, though. 
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