
Dr. Muhammad Saleem /Afr.J.Bio.Sc. 6(16) (2024)                                        ISSN: 2663-2187 
 

https://doi.org/10.48047/AFJBS.6.16.2024.4244-4252 

Long-Term Outcomes of Lipid-Lowering Agents: Insights from a 

Randomized Cardiovascular Prevention Study 

 
Dr. Muhammad Saleem, Dr. Nashwah Waheed, Muhammad Saeed Afridi, Dr. Mawa Latif, 

Dr. Fouzia Perveen,  Dr. Muhammad Zarrar Arif Butt, Farah Naz Tahir 

 
1.      Assistant Professor, Cardiology, Sahiwal Institute of Cardiology, Sahiwal, 

drsaleem187@yahoo.com 

2. MBBS, General Practitioner, Army Medical College, furqanshahid1993@gmail.com 

3. MD, MS, FACS, Associate Professor Cardiac Surgery, RLKU Medical College Lahore, 

saeedafridi22@gmail.com 

4.   MBBS, Medical Officer, Allama Iqbal Medical College, maaawa1997@gmail.com 

5.   MBBS, MPhil, Associate Professor, Queen Medical College, drfouziaperveen@gmail.com 

6. Assistant Professor of Cardiology, Fatima Memorial Hospital College of Medicine and Dentistry, 

Shadman,Lahore,Zarrararif@gmail.com 

7.  MBBS, MPhil, PhD, Associate Professor, Biochemistry Department, Central Park Medical College, 

Lahore, tahirnazfarah@gmail.com 

 

Volume 6, Issue 16, Dec 2024 

Received: 10 Sep 2024 

Accepted: 30 Nov 2024 

Published: 09 Dec 2024 
 

doi:10.48047/AFJBS.6.16.2024.4244-4252 

 

 

 

 

 

 

Abstract 

Background: Lipid-lowering agents, particularly statins, have been central to the prevention 

of cardiovascular events in patients at high risk for coronary artery disease (CAD). While the 

short-term benefits of statins are well-documented, the long-term impact on morbidity and 
mortality, as well as its role in the prevention of recurrent cardiovascular events, remain subjects 

of ongoing research. 

Objective: This study aims to assess the long-term outcomes of lipid-lowering therapy in a 
cohort of patients with established cardiovascular disease, focusing on mortality, recurrent 

cardiovascular events, and overall quality of life. 

Methods: A multicenter, randomized, double-blind trial was conducted involving 2,500 
patients with a history of myocardial infarction (MI) or stroke. Participants were randomly 

assigned to receive either a high-dose statin regimen (atorvastatin 40 mg) or placebo. The 

primary endpoints included all-cause mortality, cardiovascular mortality, and the occurrence of 
major cardiovascular events (myocardial infarction, stroke, or coronary revascularization) over 

a follow-up period of 10 years. Secondary outcomes evaluated quality of life (QoL) using 

standardized questionnaires, including the SF-36. 
Results: After 10 years of follow-up, the statin group demonstrated a 22% reduction in all-

cause mortality (p = 0.03) and a 35% reduction in cardiovascular mortality (p = 0.01) compared 

to the placebo group. Additionally, there was a significant reduction in major cardiovascular 
events by 29% (p = 0.02). No significant differences were observed in quality of life between 

groups, although statin use was associated with a modest increase in muscle-related side effects 

(p = 0.04). 
Conclusion: Long-term use of lipid-lowering agents, particularly statins, significantly reduces 

mortality and recurrent cardiovascular events in patients with established cardiovascular 

disease. This supports the ongoing use of statins as a cornerstone in secondary cardiovascular 
prevention, although attention to side effects, especially muscle-related symptoms, is 

warranted. 

 

Keywords: Lipid-Lowering Agents, Statins, Cardiovascular Disease, Long-Term Outcomes, 
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Introduction 

Cardiovascular disease (CVD) remains the leading cause of death worldwide, despite 

advancements in its prevention and treatment. Atherosclerosis, the underlying process behind 

coronary artery disease (CAD), is characterized by the buildup of lipid-rich plaques in arterial 

walls, leading to impaired blood flow, myocardial infarction (MI), and stroke. As a result, lipid-

lowering therapy has become a cornerstone in the treatment and prevention of CVD. Statins, which 

inhibit 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase, have been extensively 

studied and shown to lower cholesterol levels, reduce inflammation, and stabilize plaques, 

ultimately reducing the risk of major cardiovascular events1-5. 

The efficacy of statins in primary prevention (i.e., patients without a history of cardiovascular 

events) is well-established, and large-scale randomized trials such as the Framingham Heart Study, 

the Scandinavian Simvastatin Survival Study (4S), and the West of Scotland Coronary Prevention 

Study (WOSCOPS) have demonstrated that statins significantly reduce the risk of heart attacks 

and stroke. In secondary prevention, patients who have already suffered from cardiovascular 

events (e.g., myocardial infarction or stroke) are at higher risk for subsequent events. The benefit 

of lipid-lowering therapy in these patients has also been well-documented, with studies such as the 

Heart Protection Study (HPS) showing a substantial reduction in major cardiovascular events 

through statin use6-8. 

However, while these studies have focused primarily on short-term outcomes, the long-term 

effects of statins on survival, quality of life, and recurrent events have not been as thoroughly 

investigated9-10. The current study aims to address this gap by assessing the long-term outcomes 

of statin therapy in patients with established cardiovascular disease over a 10-year period. 

Methods 

This study was a multicenter, randomized, double-blind trial designed to evaluate the long-term 

outcomes of lipid-lowering therapy with atorvastatin in patients with a history of cardiovascular 

events Cardiology, Sahiwal Institute of Cardiology, Sahiwal. A total of 2,500 patients with a 

documented history of myocardial infarction (MI), stroke, or peripheral artery disease were 

enrolled across 10 centers worldwide. Inclusion criteria required patients to be aged 40–75 years, 
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with a history of cardiovascular events within the previous 5 years, and an LDL cholesterol level 

of ≥100 mg/dL at baseline. Patients with active liver disease, advanced renal failure, or 

contraindications to statins were excluded. 

The trial randomly assigned participants to either atorvastatin 40 mg daily or a placebo. The 

primary outcome was all-cause mortality, cardiovascular mortality, and the occurrence of major 

cardiovascular events, including MI, stroke, and coronary revascularization. Secondary outcomes 

assessed quality of life using the SF-36 questionnaire, alongside reports of adverse events, 

particularly focusing on muscle-related side effects such as myopathy and rhabdomyolysis. 

Patients were followed up for 10 years, with annual visits to assess clinical endpoints, laboratory 

tests (including lipid profiles), and quality of life. Statistical analysis was performed using 

intention-to-treat methodology. Kaplan-Meier survival curves and Cox proportional hazards 

regression were used to assess the relative risk reduction for primary and secondary outcomes. 

Results 

After a mean follow-up of 10 years, 2,000 patients remained in the study. The statin group 

experienced a 22% reduction in all-cause mortality (p = 0.03) compared to the placebo group. 

Cardiovascular mortality was reduced by 35% (p = 0.01) in the atorvastatin group. Additionally, 

the incidence of major cardiovascular events (including myocardial infarction, stroke, and 

coronary revascularization) was reduced by 29% (p = 0.02) in the statin group compared to the 

placebo group. The results of the secondary outcomes indicated no significant difference in quality 

of life between the groups, with the SF-36 scores remaining similar for both atorvastatin and 

placebo groups. 

However, statin therapy was associated with an increased incidence of muscle-related side effects. 

The statin group reported a higher incidence of muscle pain (myalgia) and a slight increase in 

creatine kinase levels, although these were mostly mild and resolved with dose reduction or 

discontinuation. Only 3% of patients experienced severe muscle-related side effects such as 

rhabdomyolysis, a rare but serious condition. 
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Table 1: Primary Outcome Measures of the Study 

Outcome 
Statin Group 

(n=1250) 

Placebo Group 

(n=1250) 

Relative Risk 

Reduction 

p-

value 

All-cause Mortality 147 (11.8%) 188 (15.0%) 22% 0.03 

Cardiovascular Mortality 68 (5.4%) 105 (8.4%) 35% 0.01 

Major Cardiovascular Events (MI, 

Stroke, Revascularization) 
125 (10.0%) 178 (14.2%) 29% 0.02 

Severe Muscle-related Side Effects 36 (2.9%) 15 (1.2%) 3% 0.04 

Table 2: Secondary Outcome Measures (Quality of Life – SF-36 Scores) 

Measure Statin Group Placebo Group p-value 

Physical Functioning 84.5 ± 12.6 83.1 ± 13.0 0.12 

Role-Physical 82.2 ± 9.5 80.9 ± 10.2 0.15 

Vitality 75.3 ± 14.4 74.5 ± 13.8 0.21 

Social Functioning 92.1 ± 7.9 91.6 ± 8.3 0.18 

General Health 78.4 ± 10.9 79.0 ± 11.5 0.22 

Discussion 

The long-term results of this study support the widespread use of statins in secondary prevention 

of cardiovascular disease11-13. The 22% reduction in all-cause mortality and the 35% reduction in 

cardiovascular mortality observed in the atorvastatin group align with findings from other major 

trials such as the Heart Protection Study (HPS) and the American Heart Association (AHA) 

guidelines, which advocate for statin therapy in high-risk cardiovascular patients14-17. 
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Importantly, the reduction in major cardiovascular events observed in this study highlights the 

sustained benefits of statins even over an extended follow-up period. Previous trials such as the 

Scandinavian Simvastatin Survival Study (4S) have demonstrated the benefits of statin therapy in 

reducing the risk of heart attacks and stroke in the short term, but this study provides novel 

evidence supporting their efficacy in preventing recurrent events over 10 years18-20. 

The lack of a significant difference in quality of life between the statin and placebo groups is 

consistent with prior research suggesting that statin therapy does not have a major impact on QoL 

in most patients. However, the reported muscle-related side effects should not be overlooked. 

Although these side effects were generally mild and manageable, their occurrence highlights the 

importance of monitoring and dose adjustments, particularly in patients with a higher risk for 

muscle toxicity. 

Overall, the findings of this study reinforce the role of statins as a cornerstone in cardiovascular 

prevention and secondary prevention in patients with established heart disease. Despite the 

potential for side effects, the benefits in terms of survival and event reduction far outweigh the 

risks for most patients.The results of this study significantly reinforce the well-established role of 

statins in secondary cardiovascular prevention. A 22% reduction in all-cause mortality and a 35% 

reduction in cardiovascular mortality among the atorvastatin-treated group align with the findings 

of previous studies, such as the Heart Protection Study (HPS) and the Scandinavian Simvastatin 

Survival Study (4S), which demonstrated the efficacy of statins in preventing cardiovascular 

events in high-risk patients. Statins have a well-documented mechanism of action, primarily by 

lowering low-density lipoprotein cholesterol (LDL-C), but they also provide pleiotropic effects, 

such as stabilizing atherosclerotic plaques and reducing inflammation, which contribute to their 

protective effects. 

This study’s findings suggest that statins remain beneficial in the long-term, especially for patients 

with a history of cardiovascular disease. Importantly, the 29% reduction in major cardiovascular 

events (MI, stroke, coronary revascularization) observed over 10 years highlights that statins are 

effective in preventing recurrent events in high-risk patients. The long-term follow-up of this 

cohort is essential in evaluating the ongoing benefits and risks of statin therapy, as previous studies 

have largely focused on short-term outcomes (e.g., 5 years). The durability of the effect seen in 
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this study shows that the benefit of statins extends well beyond the initial few years of therapy, 

providing sustained cardiovascular protection. 

Although the benefit-risk ratio overwhelmingly favors statin use, the 3% incidence of severe 

muscle-related side effects, including myopathy and rhabdomyolysis, highlights the need for 

vigilance. Muscle symptoms, which are commonly associated with statin use, can negatively affect 

patient adherence to treatment. Furthermore, this study underscores the importance of regular 

monitoring and dose adjustments, particularly in older patients and those with predisposing 

conditions such as renal insufficiency. The relatively low incidence of severe side effects in this 

study (3%) is consistent with prior reports, but it remains crucial for healthcare providers to balance 

the benefits of statins with potential adverse effects. 

Another noteworthy finding is the absence of significant differences in quality of life between the 

atorvastatin and placebo groups. Several previous studies have assessed quality of life (QoL) in 

statin-treated patients, and results have been mixed. Some studies, like the PROSPER trial, have 

reported minimal impacts on QoL, while others have noted slight reductions in QoL associated 

with statin-related adverse events. The findings of this study suggest that, for the majority of 

patients, the long-term cardiovascular benefits of statins outweigh any potential negative impacts 

on QoL. The side effects reported in this study were mostly mild, and a majority of patients did 

not experience a significant decline in their daily functioning. 

Moreover, the effectiveness of statins extends beyond cholesterol reduction, with growing 

evidence suggesting that statins’ anti-inflammatory properties may play a significant role in their 

cardiovascular protective effects. The pleiotropic effects of statins are well-supported by literature, 

including their role in reducing oxidative stress, improving endothelial function, and promoting 

plaque stabilization. The evidence provided in this study supports these mechanisms, as the 

atorvastatin group showed significant reductions in cardiovascular mortality and major 

cardiovascular events, even in patients who were already receiving optimal treatment for their 

existing conditions. 

In terms of public health, the widespread use of statins for secondary prevention could further 

reduce the burden of cardiovascular diseases globally. However, despite the overall efficacy of 



Dr. Muhammad Saleem /Afr.J.Bio.Sc. 6(16) (2024)                                        Page 4250 
 
 

 
 

statins, challenges remain in patient adherence due to side effects, perceived risks, and healthcare 

accessibility. Moreover, emerging data suggests that individualized treatment, considering genetic 

factors and co-existing conditions, might enhance outcomes. Pharmacogenomics offers the 

potential to better predict who might benefit most from statins and who might be at higher risk of 

adverse effects. 

Conclusion 

Long-term statin therapy provides significant benefits in reducing mortality and preventing 

recurrent cardiovascular events in patients with established cardiovascular disease. This study 

supports the continued use of statins as a key component of secondary prevention in high-risk 

populations. Given the modest increase in muscle-related side effects, individualized treatment 

strategies are essential to ensure optimal patient outcomes. 
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