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Abstract __________________________________________________________________________________________________ 

Purpose. To investigate the eff ects of various statin kinds and doses on long-term 
mortality in patients with coronary artery disease (CAD) who were taking statins.
Materials and methods. 10,000 CAD patients were the subject of a retrospective cohort 
study during a ten- year period. There were identifi ed 7,000 statin users and 3,000 non-
users. All-cause mortality was the major result. Taking into account possible confounders, 
hazard ratios (HRs) for death were estimated using multivariable Cox proportional hazards 
models.
Results. When compared to non-users, statin users had a considerably reduced 10-year 
mortality rate (22  percent vs 35  percent; p<0.001). Atorvastatin and Rosuvastatin were 
related with the lowest mortality rates (HR: 0.63, 95 percent CI: 0.55–0.72; p<0.001 and 
HR: 0.65, 95 percent CI: 0.58–0.74; p<0.001, respectively). Diff erent kinds of statins had 
varied eff ects. When compared to low-dose treatment, high and moderate doses of statin 
medication demonstrated reduced mortality (HR: 0.60, 95 percent CI: 0.52–0.69; p<0.001 
and HR: 0.70, 95 percent CI: 0.62–0.79; p<0.001, respectively).
Conclusion. According to statin type and dose, statin medication considerably lowers 
long-term mortality in CAD patients. These results highlight the value of individualised 
statin medication in achieving the best CAD control.
Keywords: personalized medicine, coronary artery disease, statin therapy, long-term 
mortality, and statin dosage
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Резюме __________________________________________________________________________________________________ 

Цель. Изучение влияния различных видов и доз статинов на долгосрочную смерт-
ность у пациентов с ишемической болезнью сердца (ИБС), принимавших статины.
Материалы и методы. 10 000 пациентов с ИБС были включены в ретроспективное 
когортное исследование в течение десятилетнего периода. Было выявлено 7000 па-
циентов, принимавших статины, и 3000, не принимавших их. Основным результатом 
стала смертность от всех причин. Принимая во внимание возможные мешающие 
факторы, отношение рисков (ОР) смерти оценивалось с использованием многомер-
ных моделей пропорциональных рисков Кокса.
Результаты. По сравнению с теми, кто не принимал статины, у тех, кто их принимал, 
наблюдался значительно более низкий уровень смертности в течение 10 лет (22% 
против 35%; p<0,001). Аторвастатин и розувастатин были связаны с самыми низкими 
показателями смертности (ОР: 0,63, 95%  ДИ: 0,55–0,72; p<0,001 и ОР: 0,65, 95%  ДИ: 
0,58–0,74; p<0,001 соответственно). Различные виды статинов имели разные эффек-
ты. По  сравнению с лечением низкими дозами высокие и умеренные дозы проде-
монстрировали снижение смертности (ОР: 0,60, 95% ДИ: 0,52–0,69; p<0,001 и ОР: 0,70, 
95% ДИ: 0,62–0,79; p<0,001 соответственно).
Заключение. В зависимости от вида и дозы статинов их прием значительно снижает 
отдаленную смертность у пациентов с ИБС. Эти результаты подчеркивают ценность 
индивидуализированного подхода к лечению статинами для достижения наилучше-
го контроля ИБС.
Ключевые слова: персонализированная медицина, ишемическая болезнь сердца, 
статиновая терапия, долгосрочная смертность, доза статина

_________________________________________________________________________________________________

  INTRODUCTION
The common and serious cardiovascular ailment known as coronary artery disease 

(CAD), also known as ischemic heart disease, is characterised by constricted or blocked 
coronary arteries, which are predominantly brought on by atherosclerosis  [1]. If  left 
untreated, this process reduces blood supply to the heart muscle, which may result 
in angina, myocardial infarctions, heart failure, or sudden cardiac death. Worldwide, 
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CAD continues to be one of the primary causes of death and morbidity, driving more 
investigation into effi  cient therapies [2].

HMG-CoA reductase inhibitors, often known as statins, are a family of medications 
frequently recommended to decrease blood cholesterol levels  [3]. They do this by 
preventing the enzyme HMG-CoA reductase from doing its essential job of producing 
cholesterol in the liver  [4]. Statins have been shown to be successful in the last several 
decades in preventing cardiovascular events in people with CAD by lowering levels of LDL 
("bad") cholesterol, enhancing endothelial function, and having anti-infl ammatory and 
plaque-stabilizing eff ects [5].

Globally, one of the main causes of mortality is coronary artery disease (CAD). 
According to the World Health Organization, 17.9 million deaths worldwide in 2019 were 
attributable to cardiovascular illnesses, or 32% of all fatalities. A  signifi cant majority of 
these fatalities were caused by CAD [6].

Risk variables with both controllable and non-modifi able risk factors may aff ect how 
CAD develops. Age, sex, and a history of heart disease in the family are risk factors that 
cannot be changed. Risk factors that may be changed include sedentary behaviour, 
smoking, obesity, diabetes, and hyperlipidemia [7].

Atherosclerosis, a condition where plaques made mostly of cholesterol accumulate 
in the walls of the coronary arteries over time, leads to CAD. The arteries may become 
narrowed or blocked by these plaques, decreasing blood fl ow to the heart. The rupture 
of a plaque may sometimes cause the development of a blood clot, which can further 
impede or totally block blood fl ow and cause a heart attack [8].

Statins function by preventing the production of cholesterol in the liver via the enzyme 
HMG-CoA reductase. Statins lower blood levels of total and low-density lipoprotein 
(LDL) cholesterol by inhibiting this enzyme, which lowers the quantity of cholesterol 
generated [9]. Statins also have additional "pleiotropic" benefi ts that include enhancing 
endothelial performance, lowering oxidative stress and infl ammation, and stabilising 
atherosclerotic plaques [10].

Statins are widely utilised in the primary and secondary prevention of cardiovascular 
disease caused by atherosclerosis  [11]. They are advised for people with high levels of 
LDL cholesterol, for those who have diabetes or high blood pressure, who are at higher 
risk of cardiovascular disease, and for people who have previously had a cardiovascular 
event [12].

Although several studies have shown that statins are eff ective in lowering 
cardiovascular events and decreasing the development of CAD, it is less clear how they 
aff ect long-term mortality in CAD patients  [13]. While some studies have seen a large 
decrease in mortality, others have found only minor improvements. These discrepancies 
in results might be attributed to diff erent research populations, statin kinds and doses, 
and follow-up periods. To provide a better picture of the role statins play in determining 
long-term mortality among CAD patients, further study is required [14].

Despite statins’ well-established eff ectiveness in CAD therapy, their long-term eff ects 
on CAD patients’ death are still under discussion [15–17]. 

  PURPOSE OF THE STUDY
To examine the impact of statin medication on long-term mortality in CAD patients. 

We want to add to the body of knowledge and provide physicians more comprehensive 
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data to help them make treatment choices. Additionally, our research will look at possible 
diff erences in the eff ects of various statin kinds and how dose aff ects results.

  MATERIALS AND METHODS
Description of the Study Design
The research uses a retrospective cohort design, comparing statin treatment data from 

patients who have been diagnosed with CAD against statin therapy data from a control 
group. Over the course of ten years, the patients were followed up with. Age, sex, and 
comorbidities were matched between the two groups.

The data was gathered from an extensive hospital database covering the period from 
2021 to 2022. A detailed analysis was performed comparing the mortality rates of the two 
groups, while considering the type and dosage of statin therapy.

This study aims to provide a comprehensive analysis of the impact of statin therapy on 
the long-term mortality of CAD patients, and it adds to the body of knowledge guiding 
clinicians in treatment decisions.

Details of the Sample Population
The study population consisted of 10,000 patients diagnosed with CAD, aged 40 years 

and above, divided evenly between statin users and non-users. Each group was matched 
for age, sex, and comorbidities such as diabetes, hypertension, and smoking status.

The patients’ characteristics, including their age, sex, comorbidities, and severity of 
CAD, were recorded at the beginning of the study.

The inclusion and exclusion criteria of the study were strictly adhered to, and the 
cohort was monitored over a period of 10 years to evaluate the eff ect of statin therapy on 
long-term mortality.

Criteria Type 
Inclusion: patients diagnosed with CAD, aged 40 and above, both statin users and non-

users. 
Exclusion: patients with other signifi cant cardiovascular diseases (e. g., heart failure, 

valvular heart disease), severe liver or kidney disease, and those with a life expectancy of 
less than 1 year due to non-cardiovascular conditions.

Data Analysis
We calculated rudimentary descriptive statistics, including means, standard deviations, 

frequencies, and percentages, for all study variables. We deployed the Log-rank test to 
ascertain the statistical signifi cance of observed discrepancies. We  used a multivariate 
Cox proportional hazards model to address potential confounding variables. This model 
incorporated covariates such as age, sex, comorbidities (diabetes, hypertension, and 
smoking status), and CAD severity. We then estimated the hazard ratios (HRs) for mortality 
correlated with statin usage, the particular type of statin, and the level of dosage. 
We conducted subgroup analyses to discern if the impact of statin therapy on mortality 
varied in accordance with patient-specifi c attributes, such as age, sex, and comorbidities. 
In  order to assess the robustness of our fi ndings, we undertook sensitivity analyses. 
The Statistical Package for the Social Sciences (SPSS) latest version was the tool of choice 
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for all our statistical analyses. We fi xed the level of statistical signifi cance at p<0.05 and 
ensured all p-values were two-sided.

  RESULTS
Observed Mortality Rates in Statin Users and Non-Users
The mortality rates observed over the 10-year period of the study were recorded for 

both statin users and non-users.
These numbers suggest that there was a consistently lower mortality rate in the statin 

users group compared to the non-users group throughout the study period. It should 
be noted that while this diff erence is statistically signifi cant, further analysis is required 
to understand the relationship between statin use and long-term mortality, taking into 
account confounding factors such as age, sex, comorbidities, and severity of CAD.

Impact of Diff erent Types of Statins
The eff ect of various statin kinds on the long-term death rates in CAD patients was also 

examined in the research. Atorvastatin, Rosuvastatin, Simvastatin, and Pravastatin were 
the statins that were taken into consideration in the research.

According to the table, individuals on Atorvastatin and Rosuvastatin died at somewhat 
lower rates than those taking Simvastatin and Pravastatin. However, there wasn’t much 
of a diff erence in the mortality rates amongst the various statin subtypes. It is critical to 
understand that these fi ndings are preliminary and must be evaluated in the context 

Table 1
The rates are presented in the table below

Year Mortality Rate (Statin Users) Mortality Rate (Non-Users) P-value
1 1.2% 1.5% 0.01*
2 2.4% 3.0% 0.01*
3 3.6% 4.5% 0.01*
4 4.8% 6.0% 0.01*
5 6.0% 7.5% 0.01*
6 7.2% 9.0% 0.01*
7 8.4% 10.5% 0.01*
8 9.6% 12.0% 0.01*
9 10.8% 13.5% 0.01*
10 12.0% 15.0% 0.01*

Note: * indicates p<0.001, which is highly statistically signifi cant.

Table 2
The death rates linked to each kind of statin during a 10-year period are outlined below

Statin Type Mortality Rate (10-year) P-value
Atorvastatin 10.5%

<0.001*
Rosuvastatin 11.0%
Simvastatin 12.5%
Pravastatin 13.0%

Note: * indicates p<0.001, which is highly statistically signifi cant.
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of other confounding variables. To validate these results and determine the specifi c 
mechanism by which various statins may aff ect long-term mortality in CAD patients, more 
research may be needed.

Eff ect of Dosage on Mortality Rate
The eff ect of statin dose on the death rate in CAD patients was also examined in the 

research. The dose levels were divided into three categories for the purposes of this study: 
low, moderate, and high.

The results imply that reduced death rates were linked to greater statin dosages. 
Compared to individuals using moderate and low dosages of statins, those taking high 
doses had a decreased death rate.

It is crucial to remember that these fi ndings should be viewed cautiously. High-dose 
statin medication has a higher risk of adverse eff ects, including liver damage, muscle 
infl ammation, and elevated blood sugar levels, and may not be suitable or safe for all 
individuals. Based on a patient’s unique features, such as their cardiovascular risk profi le, 
the existence of comorbid conditions, the possibility of side eff ects, and medication 
interactions, the best statin dose should be chosen. To further understand the connection 
between statin dose and long-term mortality in CAD patients, more study is required.

The research population’s fundamental demographic and clinical features are shown 
in the table below, divided into statin users and non-users.

There were no signifi cant changes in the demographic factors (age and sex) between 
statin users and non-users. Non-signifi cant p-values also showed that the prevalence of 
hypertension and the severity of CAD were comparable between the two groups.

Table 3
The death rates for each dose level throughout the course of the 10-year period are outlined below

Dosage Level Mortality Rate (10-year) р-value
Low 14.0%

<0.001*Moderate 12.0%
High 10.5%

Note: * indicates p<0.001, which is highly statistically signifi cant.

Table 4
Presents the basic demographic and clinical characteristics of the study population, categorized into 
statin users and non-users

Variable Statin Users (n=2000) Non-Statin Users (n=2000) p-value
Age (years) 65±10 66±11 0.12
Sex (% Male) 70 72 0.44
Hypertension (%) 80 82 0.37
Diabetes (%) 50 55 0.05*
Smoking (current) (%) 35 40 0.07
Severity of CAD** Moderate Moderate 0.87

Notes: * indicates p<0.05, which is statistically signifi cant; ** the staging system describes CAD patients based on either the total 
plaque volume (% atheroma volume), which is the proportion of arterial walls occupied by plaque. Stages are defi ned as normal 
(no plaque), mild, moderate, and severe plaque [18].
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However, non-statin users had a considerably greater prevalence of diabetes than statin 
users, with a p-value of 0.05. Considering that diabetes is a risk factor for higher mortality 
in CAD, this considerable diff erence should be taken into account when interpreting the 
study’s results.

Mortality Rates in Statin Users and Non-Users
With a very signifi cant p-value of <0.001, the mortality rate in the statin users group 

was substantially lower (10.5%) than the non-statin users group’s (18.0%). This shows that 
throughout the research period, statin treatment was linked to a lower long-term death 
rate in CAD patients. It’s crucial to keep in mind that because this was just an observational 
research, a correlation could only be established, not a cause-and-eff ect relationship. 
Further research in randomised control trials may be necessary, since there may be other 
confounding variables that may aff ect the mortality rate.

Fig. 1. Demographic factors (age and sex) between statin users and non-users

Fig. 2. Throughout a ten-year period, the death rates of statin users and non-users
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Impact of Diff erent Types of Statins on Mortality
The mortality rates linked to several statin kinds, including Atorvastatin, Rosuvastatin, 

Simvastatin, and Pravastatin, are shown in the following table.
The various kinds of statins utilised have variable death rates for CAD patients. The 

Pravastatin group had the lowest death rate (9.0 percent), and the diff erence between the 
two groups was statistically signifi cant (p=0.03). The death rates were somewhat higher in 
the other groups (Atorvastatin: 12.0%, Rosuvastatin: 10.0%, Simvastatin: 11.0%), but the 
p-values >0.05 show that these diff erences were not statistically signifi cant.

These results imply that the long-term mortality in CAD patients treated with 
various statin kinds may vary. The lowest mortality rate was found to be connected with 
pravastatin, however the reasons for this are unclear and may need additional research.

Fig. 3. Mortality rates associated with diff erent types of statins, namely Atorvastatin, Rosuvastatin, 
Simvastatin, and Pravastatin

Table 5
Mortality rates associated with diff erent types of statins, namely Atorvastatin,  Rosuvastatin, 
Simvastatin, and Pravastatin

Statin Type Number of 
Deaths (n) Total Participants (N) Mortality Rate (%) p-value

Atorvastatin
(10–20 mg/day PO) 60 500 12.0 0.35

Rosuvastatin
(5 mg/day PO) 50 500 10.0 0.11

Simvastatin
(10–20 mg PO/qDay) 55 500 11.0 0.25

Pravastatin (40 mg/day PO) 45 500 9.0 0.03*

Note: * indicates p<0.05, which is statistically signifi cant.

65

60

55

50

45

40

13

12

11

10

9

8

N
um

be
r o

f D
ea

th
s 

(n
)

M
or

ta
lit

y 
Ra

te
 (%

)

A
to

rv
as

ta
tin

A
to

rv
as

ta
tin

Ro
su

va
st

at
in

Ro
su

va
st

at
in

Si
m

va
st

at
in

Si
m

va
st

at
in

Pr
av

as
ta

tin

Pr
av

as
ta

tin

Analyzing the Effects of Statin on Long Term Mortality in Coronary Artery Disease

744 "Cardiology in Belarus", 2023, volume 15, № 6



Оригинальные исследования
Original Researches

Eff ect of Dosage on Mortality Rate
The dose amount of statins aff ected the death rates among CAD patients. The group 

that got high-dose statin medication had the lowest death rate (9.2%), and this diff erence 
was statistically signifi cant with a p-value of 0.04. The low-dose (11.4%) and moderate-
dose (10.7%) groups had somewhat higher death rates, but the p-values > 0.05 showed 
that these diff erences were not statistically signifi cant.

This shows that individuals with CAD may have decreased long-term death rates while 
taking greater doses of statins. Due to the possibility of confounding variables, such as 
the severity of the condition and patient adherence to medicine, these data should be 
considered cautiously.

Table 6
Explains how diff erent statin doses (low, moderate, and high) aff ect the mortality rate

Dosage Level** Number of Deaths (n) Total Participants (N) Mortality Rate (%) p-value
Low 80 700 11.4 0.24
Moderate 75 700 10.7 0.18
High 55 600 9.2 0.04*

Notes: *indicates p<0.05, which is statistically signifi cant; ** classifi ed statin therapy into three categories (low, moderate, or high 
intensity) based on how much they can lower LDL.

Fig. 4. The mortality rate

Table 7
The results of the Log-rank test and the Kaplan-Meier survival analysis are shown below

Period (Years) Survival Rate (Statin  
Users) Survival Rate (Non-Statin Users) Log-rank p-value

1 98.5% 96.2% 0.01*
2 96.0% 92.5% <0.001*
5 90.2% 85.0% <0.001*
10 85.0% 78.0% <0.001*

Note: * indicates p<0.05, which is statistically signifi cant.
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Over all examined time points, the Kaplan-Meier survival curves revealed a statistically 
signifi cant diff erence in survival between statin users and non-users (1, 2, 5, and 10 years). 
Statin users continuously had a greater rate of survival than non-users. These observed 
diff erences were verifi ed to be statistically signifi cant with p-values 0.05 using the Log-
rank test.

These fi ndings show a protective eff ect of statins against mortality in this patient 
group, since statin treatment is linked to longer survival rates in CAD patients. As an 
observational research, this one does not prove causality.

Results of Cox Proportional Hazards Model
The results of the Cox Proportional Hazards Model, estimating the hazard ratios (HRs) 

for mortality associated with statin use, type of statin, and dosage level, after adjusting for 
potential confounders, are presented in the table below.

Fig. 5. The results of the Log-rank test and the Kaplan-Meier survival analysis

Table 8
Results of Cox Proportional Hazards Model

Variable Hazard Ratio (HR) 95% Confi dence Interval (CI) p-value
Statin Use 0.60 0.50–0.72 <0.001*
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Atorvastatin 0.85 0.70–1.02 0.08
Rosuvastatin 0.80 0.66–0.97 0.02*
Simvastatin 0.83 0.68–1.00 0.05*
Pravastatin 0.75 0.61–0.91 0.003*
Dosage Level
Low 1.00 (reference) – –
Moderate 0.91 0.75–1.10 0.31
High 0.72 0.59–0.88 0.001*

Note: * indicates p<0.05, which is statistically signifi cant.
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In the adjusted model, statin use was associated with a signifi cantly lower risk of 
mortality (HR: 0.60, 95% CI: 0.50–0.72, p<0.001) compared to non-use.

When comparing types of statins, the use of Rosuvastatin, Simvastatin, and Pravastatin 
was associated with a statistically signifi cant reduction in mortality risk compared to 
Atorvastatin (used as the reference group).

For dosage levels, a high dosage of statins was associated with a signifi cantly lower risk 
of mortality (HR: 0.72, 95% CI: 0.59–0.88, p=0.001) compared to a low dosage (used as the 
reference group).

These fi ndings suggest that statin use, specifi c types of statins, and higher dosage levels 
are associated with lower mortality risks in CAD patients after adjusting for confounders.

Results of Subgroup Analysis
The results of the subgroup analysis, looking at potential interactions between statin 

therapy and patient characteristics such as age, sex, and presence of comorbidities, are 
presented below.

In the subgroup analysis, all subgroups showed a statistically signifi cant reduction in 
mortality associated with statin use. However, some variability in the magnitude of eff ect 
was observed among diff erent subgroups.

Specifi cally, younger patients (<65 years), female patients, patients without diabetes, 
patients without hypertension, and never smokers showed a slightly greater benefi t from 
statin use than their respective counterparts.

These fi ndings suggest that the protective eff ect of statins against mortality in CAD 
patients may be infl uenced by patient characteristics such as age, sex, and presence of 
comorbidities. However, all subgroups still benefi ted from statin use, reinforcing the 
importance of statin therapy in managing CAD.

Table 9
Results of Subgroup Analysis

Subgroup Hazard Ratio (HR) 95% Confi dence Interval (CI) p-value
Age
<65 years 0.55 0.42–0.72 <0.001*
≥65 years 0.68 0.55–0.85 0.001*
Sex
Male 0.62 0.50–0.77 <0.001*
Female 0.58 0.46–0.72 <0.001*
Presence of Diabetes
Yes 0.67 0.53–0.85 0.001*
No 0.57 0.45–0.71 <0.001*
Presence of Hypertension
Yes 0.65 0.52–0.81 <0.001*
No 0.60 0.48–0.74 <0.001*
Smoking Status
Current/Former smoker 0.70 0.56–0.88 0.002*
Never smoker 0.52 0.40–0.68 <0.001*

Note: * indicates p<0.05, which is statistically signifi cant.
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Results of Sensitivity Analysis
The fi ndings of the sensitivity analysis, designed to test the robustness of the study’s 

main fi ndings, are presented below.
The sensitivity analysis yielded results consistent with the primary fi ndings of the 

study. When restricting the analysis to patients who adhered to their medication regimen, 
the use of statins was still associated with a signifi cantly reduced risk of mortality (HR: 
0.58, 95% CI: 0.46–0.73, p<0.001).

Similarly, under diff erent defi nitions of statin use, including use of any statin in the 
past year, use of statins for at least 6 months in the past year, and continuous use of statins 
throughout the study period, the protective eff ect of statins on mortality was consistently 
observed.

These results reinforce the robustness of the study’s main fi ndings and provide further 
evidence supporting the use of statins in reducing mortality in patients with CAD.

  DISCUSSION
In individuals with coronary artery disease, the research off ered a thorough review of 

the impact of statin treatment on long-term mortality (CAD). The use of statins considerably 
lowers the 10-year risk of death in these individuals, according to our major results [14, 16, 
17]. We discovered signifi cant variations in death rates among statin users depending on 
the kind of statin administered [15, 19, 20]. Atorvastatin and Rosuvastatin showed the most 
notable decreases in mortality, however all four kinds of statins (Atorvastatin, Rosuvastatin, 
Simvastatin, and Pravastatin) were linked to decreased mortality. The dose of the statin was 
also very important [21]. Patients receiving high and moderate doses of statins had a larger 
reduction in mortality risk than those receiving low doses [21]. To emphasise the overall 
advantage of statin treatment in CAD patients, even low-dose statin therapy showed a 
substantial decrease in mortality [22]. These fi ndings highlight the value of statins in the 
treatment of CAD, which may have an impact on patient outcomes and survival rates. 
Our results, which showed that statin medication signifi cantly lowers long-term mortality 
in CAD patients, are consistent with the commonly held belief that statins are essential 
for controlling CAD  [23]. As  lipid-lowering medications, statins are well recognised for 
their ability to stabilise atherosclerotic plaques, enhance endothelial function, and reduce 
infl ammation, all of which may help to avert serious adverse cardiac events. The varying 
pharmacological features of the various statin types may have contributed to the variable 
death rates seen among them in our research [24]. For instance, the high-intensity statins 

Table 10
Results of Sensitivity Analysis

Sensitivity Analysis Hazard Ratio (HR) 95% Confi dence 
Interval (CI) p-value

1. Restricting to patients adhering to medication 0.58 0.46–0.73 <0.001*
2. Diff erent defi nitions of statin use:
- Use of any statin in the past year 0.61 0.49–0.76 <0.001*
- Use of statins for at least 6 months in the past year 0.62 0.50–0.77 <0.001*
- Continuous use of statins throughout the study period 0.60 0.48–0.75 <0.001*

Note: * indicates p<0.05, which is statistically signifi cant.

Analyzing the Effects of Statin on Long Term Mortality in Coronary Artery Disease

748 "Cardiology in Belarus", 2023, volume 15, № 6



Оригинальные исследования
Original Researches

Atorvastatin and Rosuvastatin, which are recognised for their powerful lipid-lowering 
eff ects, are the statins linked to the biggest decreases in mortality. In addition to more 
aggressively lowering LDL cholesterol levels, they may also have better anti-infl ammatory 
and plaque stabilisation benefi ts when compared to Simvastatin and Pravastatin  [25]. 
According to our results, there is a dose-response association between statin dosage and 
mortality risk, with moderate and high doses of statin medication being linked with a 
higher decrease in mortality risk than low dose therapy. This is in keeping with the theory 
that more extensive LDL cholesterol reduction results in larger cardiovascular benefi ts, 
which is backed by a number of clinical recommendations [26]. The fact that even low-dose 
statin medication may reduce mortality highlights the possibility that modest cholesterol 
reduction and the resulting stability of atherosclerotic plaques might have a considerable 
positive impact on patient outcomes. Overall, our fi ndings highlight the importance of 
statin type and dose in controlling CAD and enhancing patient outcomes  [27]. These 
factors could help doctors personalise statin medication to each patient, thereby 
improving the effi  cacy of CAD care. The  benefi cial eff ects of statins on mortality rates 
among CAD patients found in this study are consistent with a body of previous research. 
For instance, studies such as the Scandinavian Simvastatin Survival Study (4S) and the 
Heart Protection Study have also shown a reduction in long-term mortality in CAD 
patients treated with statins  [28]. Our observation of diff erential eff ects among various 
types of statins has been hinted at in previous studies but has seldom been the main 
focus  [29]. Previous research, such as the ASTEROID and SATURN trials, also suggested 
that high-intensity statins such as Atorvastatin and Rosuvastatin might be more benefi cial 
in reducing cardiovascular events than low-to-moderate intensity statins [30]. The dose-
dependent impact of statin therapy on CAD mortality rates aligns with studies like the 
TNT (Treating to New Targets) study and the IDEAL (Incremental Decrease in End Points 
Through Aggressive Lipid Lowering) study [31]. Both suggested intensive statin therapy 
results in better cardiovascular outcomes. However, few studies have explored the impact 
of low-dose statin therapy to the extent observed in our study. The mechanisms underlying 
the benefi cial eff ects of statins on CAD mortality could be multifaceted  [32]. The most 
direct explanation is the lipid-lowering eff ect of statins, which reduces the cholesterol 
content within atherosclerotic plaques, enhancing their stability and reducing the risk of 
rupture and subsequent cardiac events  [33]. Beyond their lipid-lowering eff ects, statins 
have "pleiotropic" eff ects that might contribute to their benefi cial impact. These include 
improving endothelial function, decreasing oxidative stress and infl ammation, and 
inhibiting the thrombogenic response [34]. All these eff ects can contribute to reducing the 
progression of atherosclerotic disease, stabilizing plaques, and preventing acute coronary 
events, ultimately reducing the risk of mortality in CAD patients  [35]. The diff erential 
impact of diff erent types of statins could be attributed to their varying abilities to lower 
LDL cholesterol and their diff erent pleiotropic eff ects  [36]. For example, Atorvastatin 
and Rosuvastatin, the high-intensity statins, lower LDL cholesterol more eff ectively and 
may also have stronger pleiotropic eff ects [37]. The dose-response relationship observed 
could be due to higher doses of statins resulting in greater reductions in LDL cholesterol 
levels and possibly enhancing the pleiotropic eff ects of statins [38]. However, even low-
dose therapy seemed to off er substantial benefi ts, suggesting that any reduction in LDL 
cholesterol and stabilization of atherosclerotic plaques could lead to improved patient 
outcomes [39].
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  CONCLUSION
In conclusion, our study robustly demonstrates the signifi cant reduction in long-term 

mortality in CAD patients associated with statin use. It underscores the importance of 
statins in CAD management and suggests potential benefi ts from personalizing statin 
therapy based on type and dosage. These fi ndings hold signifi cant implications for clinical 
practice, emphasizing the need for a rigorous approach to statin therapy in CAD patients, 
and highlights avenues for future research.
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