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Abstract

Introduction: On a global scale, dyslipidemia is a crucial, modifiable factor in the risk of heart
attacks. To address this, we conducted a thorough review and analysis to shed light on the safety and
effectiveness of treatments for lowering lipid levels, with a specific focus on comparing the impact
of different levels of statin therapy.

Method: We conducted a comprehensive search of MEDLINE, EMBASE, and Cochrane databases
to locate research on the protective effects of lipid-lowering treatments, particularly against Coronary
Heart Disease (CHD). Two independent reviewers initially screened titles and abstracts to identify
relevant studies and eliminate irrelevant, duplicate, or review articles. A thorough examination of
these selected studies further refined the selection by excluding non-relevant research. Our inclusion
criteria consisted of clinical trials published in English in the last ten years, involving CHD patients,
and examining lipid-lowering treatments. The primary outcomes assessed were mortality rates or
percentages.

Results: We included a total of seventy-five randomized controlled trials (RCTs) that directly
compared different statins. While the baseline characteristics were generally consistent across the
studies, there were some exceptions in the studies related to rosuvastatin. The trials showed that doses
of atorvastatin 10 mg, fluvastatin 80 mg, lovastatin 40-80 mg, and simvastatin 20 mg reduced LDL-
C by 30-40%, while doses of fluvastatin 40 mg, lovastatin 10-20 mg, pravastatin 2040 mg, and
simvastatin 10 mg achieved a 20-30% reduction. Only rosuvastatin and atorvastatin, at daily doses
of 20 mg or more, were found to be capable of reducing LDL-C by over 40%. The meta-analysis
showed a statistically significant, but clinically small, difference (less than 7%) in cholesterol
reduction among statins. There was insufficient data to compare the effects of statins on the
prevention of coronary heart disease and safety outcomes.

Conclusion: The consistent effects of increasing HDL and reducing triglycerides are observed across
different statins when adjusted for equivalent dosages. At present, the existing evidence does not
sufficiently establish the relative safety or comparative effectiveness of different statins in preventing
coronary heart disease.
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Introduction

Dyslipidemia ranks as the primary amendable risk factor for myocardial infarction globally, with a
direct correlation established between serum cholesterol levels and mortality due to coronary artery
disease across all examined demographics. Recent decades have seen randomized controlled trials
across diverse patient populations demonstrating that a reduction of 1-mmol/L in serum low-density
lipoprotein (LDL) cholesterol, courtesy of statin use, is associated with lowered relative risks for
cardiovascular incidents and mortality [1]. The principal mechanism of statins is to lower LDL
cholesterol levels, and it has been observed that the reduction in cardiovascular event risks conferred
by statins is consistent, regardless of the initial cholesterol levels. This has shifted focus towards
establishing ideal LDL cholesterol targets, especially for those at elevated risk, such as individuals
with coronary artery disease [2]. Observational studies, alongside the absence of a lower limit for the
benefits of statins in randomized controlled trials and reports of enhanced outcomes with more
aggressive statin strategies, have led Canadian and American guidelines to advocate for LDL levels
below 2.0 mmol/L for secondary prevention in coronary artery disease patients. In contrast, European
guidelines recommend a 2.5 mmol/L LDL target for the same demographic. However, the safety and
additional benefits of intensified statin protocols have been questioned [3]. In the context of acute
coronary syndromes or the need for coronary angiography, hospitals have been designated as the
primary care setting rather than family physician offices. Statin usage prior to trial enrollment varied
significantly across the studies. Notably, the A-to-Z trial did not include any participants who had
previously been treated with statins. Conversely, the TNT trial incorporated a run-in period, ensuring
all participants had been on statin therapy for a minimum of eight weeks before randomization [4].
Trials comparing high-intensity to lower-intensity statin regimens reported more significant
reductions in LDL cholesterol levels within the high-intensity groups, with differences ranging from
0.39 to 1.0 mmol/L. Approximately half of the participants in the more aggressive statin monotherapy
groups reached an LDL cholesterol level of less than 2.0 mmol/L. A combined analysis found no
mortality difference between the more and less intensive statin treatments across all seven trials [4].
Yet, a high degree of variability among the trials (12 = 42%) was noted, and the aggregated data
masked the fact that more aggressive statin treatment correlated with a 25% decrease in mortality
following acute coronary syndrome [5], but did not affect mortality in chronic coronary artery disease
cases [6]. Moreover, more intensive statin regimens were linked to a significant reduction in
myocardial infarction or coronary death (OR 0.83, 95% CI1 0.77-0.91), with uniformity across trials.
Detailed analysis of each component separately verified that these benefits applied to patients post-
acute coronary syndromes or with chronic coronary artery disease and encompassed both nonfatal
myocardial infarctions and coronary deaths [6]. Although TNT was the only trial to demonstrate a
significant benefit in stroke reduction, the pooled results demonstrate a statistically significant
reduction in the number of strokes with more intensive statin therapy compared with less intensive
therapy (OR 0.82, 95% CI 0.71-0.95) with no heterogeneity among trials. The results were similar
among patients with chronic coronary artery disease or with acute coronary syndromes [7]. The
pooled analysis confirmed fewer major cardiovascular events in the more intensive statin treatment
arm of these trials. Five trials reported non-cardiovascular mortality. There was no difference between
more intensive and less intensive statin regimens in these trials (based on 670 non- cardiovascular
deaths in 28,439 patients. Discontinuation attributed specifically to drug-related adverse events was
not significantly higher with more intensive statin therapy (pooled estimate 7.8% v. 5.3% in the less
intensive statin arms). To add context to the safety numbers, we have included the results from the
pooled analyses of the placebo-controlled randomized statin trials [8]. Of the 6 trials that reported
this outcome, described a significant excess risk of their elevated aminotransferase levels (aspartate
aminotransferase or alanine aminotransferase levels more than 3 times the normal upper limit) with
more intensive statin therapy compared with less intensive therapy. The pooled rates were
significantly different [9]. Myopathic adverse events were inconsistently reported and were not
significantly more frequent among patients receiving more intensive statin therapy compared with
less intensive therapy. Although the event rates were low, all of these trials used statin monotherapy,
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not the combination therapy that is frequently recommended to achieve target LDL levels less than
2.0 mmol/L. None of the quality variables included influenced the study outcomes. For example, for
the most frequent outcomes (myocardial infarction or coronary death), there was no difference in
effect estimates for those trials with adequate allocation concealment compared to those without
adequate allocation concealment. There were also no differences in the trials with run-in periods and
those without run-in periods). Other systematic review demonstrated that, among patients with
coronary artery disease, the provision of more intensive statin monotherapy (compared with less
intensive statin therapy) reduces LDL cholesterol levels by a further 0.72 mmol/L. This additional
reduction in LDL cholesterol resulted in 17% fewer myocardial infarctions (absolute reduction 1.4%)
and 18% fewer strokes (absolute reduction 0.5%) among patients randomized to more intensive statin
regimens rather than less intensive regimens [10]. These benefits of more intensive statin
monotherapy were at the expense of small absolute increases in the frequency of drug discontinuation
(about 2.5%), elevated aminotransferase levels (about 1%) and myopathy (about 0.5%) when
compared with less- intensive statin therapy (only the aminotransferase elevations were statistically
significant). There was no difference in non-cardiovascular mortality. All-cause mortality was not
reduced among patients with chronic coronary artery disease, but it was reduced by one-quarter
among patients treated after acute coronary syndromes [11]. We conducted a systematic review and
meta-analysis to highlight the evidence for the safety, efficacy of lipid lowering therapy, and clinical
effectiveness from trials comparing more intensive statin therapy with less intensive statin therapy.

Methods

A comprehensive electronic search was conducted in MEDLINE, EMBASE, Cochrane databases to
identify articles which aimed to assess the preventive effect of lipid lowering therapy, particularly in
CHD. Search terms included (“coronary artery diseases” OR "heart disease” OR "ischemic heart
disease") AND (“lipid- lowering therapy" OR "cholesterol-lowering therapy" OR ezetimibe OR statin
OR pitavastatin OR pravastatin OR anacetrapib) AND (mortality OR death). The titles and abstracts
of the resultant articles were read by two independent reviewers to identify relevant articles as a
primary screening step and to exclude irrelevant, duplicated or review articles. The full texts of these
relevant articles were retrieved and the in-depth reading was conducted to exclude the irrelevant
articles as a secondary screening step. The articles were assessed against inclusion criteria such as
clinical trials, published in the last 10 years and written in English language.

The population studied should be patients at high risk such as those with CHD, while included
intervention was lipid lowering therapy. The outcomes assessed were the mortality indicators in rates
or percentages. The data were collected from included studies using data collection sheets regarding
item such as mean patient age, type of coronary disease, mean duration of the disease, drugs of lipid
lowering therapy, regime of lipid lowering therapy, duration of lipid lowering therapy, reduction in
mortality, and associated side effects. The review was registered in a registration of systematic review
in university of York.

Results

Clinical trials of therapies lowering LDL cholesterol concentration have consistently shown a
reduction in the risk of cardiovascular events. However, the clinical benefit from LDL cholesterol
lowering in older patients remains debated because participants aged 75 years or older were not well
represented in individual trials. In the Cholesterol Treatment Trialists'

Collaboration (CTTC), major vascular events were reduced by 21% per 1 mmol/L reduction in LDL
cholesterol with statin treatment or a more intensive statin regimen, but with some possible
attenuation in older patients [12]. The American College of Cardiology and American Heart
Association (ACC/AHA) cholesterol guidelines have lower strength recommendations for older
patients compared with those for younger patients. The European Society of Cardiology and
European Atherosclerosis Society dyslipidaemia guidelines endorse treating older patients, but add
specific considerations to assess comorbidities before initiating treatment [13]. In clinical practice,
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studies show that the use of lipid- lowering in older patients, an important demographic that accounts
for almost 20% of the population, is lower than in younger patients. Several subgroup analyses from
randomized controlled trials with statin and non-statin lipid-lowering therapies added new evidence
regarding the efficacy and safety of lowering LDL cholesterol in older patients. Given these new data,
we aimed to summarise the evidence of lipid- lowering therapies in the older population and readdress
whether older patients should be treated less intensively than younger patients. In this systematic
review and meta-analysis, we followed PRISMA guidelines. This decision was based on the US and
European guidelines, which do not recommend lipid- lowering treatment in patients with heart failure
or advanced kidney disease who do not have another indication [14]. Outcomes from each trial were
selected to most closely approximate the target composite endpoint of major vascular events, which
consisted of cardiovascular death, acute myocardial infarction or another acute coronary syndrome,
coronary revascularization, or stroke when available because all these events have been shown to be
reduced by therapies that lower LDL cholesterol. In some instances, the selected outcome that best
matched thetarget composite was a secondary composite endpoint for the original trial. they also
examined the individual components of the composite outcome, as well as non- cardiovascular death
and all-cause death [15]. They extracted data from participants younger than 75 years to compare the
treatment effect between older and younger patients. Since the younger data in the treat Stroke to
Target trial 14 were presented by two age categories (<65 years and 65-75 years), we estimated the
effect in younger patients using a fixed effect approach. Safety outcomes of interest that were
available included cancer, haemorrhagic stroke, new-onset diabetes, and neurocognitive adverse
events. However, the clinical benefit from LDL cholesterol lowering in older patients remains debated
because participants aged 75 years or older were not well represented in individual trials [16]. In the
Cholesterol Treatment Trialists' Collaboration meta-analysis, major vascular events were reduced by
21% per 1mmol/L reduction in LDL cholesterol with statin therapy, but with some possible
attenuation in older patients. Practice guidelines have noted that the level of evidence in older patients
is low and some have lower strength recommendations for older patients than for younger patients.
These results should strengthen guideline recommendations for the use of lipid-lowering treatments,
including non-statin therapy, in older patients. When the results were pooled RR was used to describe
the effect estimate. In the CTTC, the rate ratios in age subgroups were presented with 99% Cls and
therefore we calculated 95% Cls before pooling with other trials. A random-effects meta-analysis
with a restricted maximum likelihood approach was used to account for heterogeneity between trials
in lipid-lowering therapies, follow-up duration, and study populations. Patients were stratified by
statin atherosclerotic cardiovascular disease for the primary endpoint (stratified analyses by the
presence of baseline atherosclerotic cardiovascular disease were not uniformly available for
individual outcomes). For safety endpoints, HRs or rate ratios and 95% Cls were extracted from the
original trials if available or an RR was calculated from raw counts for each trial and meta-analysed
using a random effects model with a restricted maximum likelihood approach after normalization of
RR per 1 mmol/L reduction in LDL cholesterol [17]. Clinical trials of therapies lowering LDL
cholesterol concentration have consistently shown a reduction in the risk of cardiovascular events.
However, the clinical benefit of LDL cholesterol lowering in older patients remains debated because
participants aged 75 years or older were not well represented in individual trials. In the Cholesterol
Treatment Trialists' Collaboration (CTTC), major vascular events were reduced by 21% per 1 mmol/L
reduction in LDL cholesterol with statin treatment or a more intensive statin regimen, but with some
possible attenuation in older patients. The American College of Cardiology and American Heart
Association (ACC/AHA) cholesterol guidelines have lower strength recommendations for older
patients compared with those for younger patients. The European Society of Cardiology and
European Atherosclerosis Society dyslipidemia guidelines endorse treating older patients, but add
specific considerations to assess comorbidities before initiating treatment. In clinical practice, studies
show that the use of lipid-lowering in older patients, an important demographic that accounts for
almost 20% of the population, is lower than in younger patients. Several subgroup analyses from
randomized controlled trials with statin and non-statin lipid-lowering therapies added new evidence
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regarding the efficacy and safety of lowering LDL cholesterol in older patients [18]. By 2003 after
the first nine randomized trials of statin drugs with clinical end-points, it was evident that the degree
of LDL cholesterol lowering achieved was related to the decrease in relative atherosclerotic
cardiovascular disease (CVD) risk in the actively treated participants relative to controls [19. By 2005
there were 14 randomized clinical statin trials that could be included in the Cholesterol
TreatmentTrialists' collaboration meta-analysis, which revealed that the correlation between the
reduction in the hazard ratio (HR) for CVD end-points (the ratio of CVD incidence on active treatment
to control) and the decrease in LDL cholesterol concentration was closest when the decrease in LDL
cholesterol was measured as the absolute reduction in concentration rather than as percentage change
[20]. One mmol/I (38.7 mg/dl) decrease in LDL cholesterol was associated with a reduction in HR
for CVD of about one-fifth. A subsequent larger meta-analysis by the same group confirmed this
finding with the HR for CVD decreasing to 0.78 of the control value for each 1 mmol/l (38.7 mg/dl)
decrease in LDL cholesterol. Almost identical findings were reported in later systematic reviews.
Despite this, bodies with responsibility for advising clinicians are split as to whether LDL cholesterol
should be taken into account when planning treatment for individual patients. Both the joint American
College of Cardiology and American Heart Association (ACC/AHA) and National Institute for
Health and Clinical Excellence (NICE) advocate that the cholesterol-lowering intensity of the statin
regimen selected should be determined in most patients simply by their absolute CVD risk and that
the dose and choice of statin should not be directed at achieving specific LDL cholesterol
concentration targets. On the other hand, the National Lipid Association (NLA) and the European
Society for Cardiology (ESC) have retained LDL cholesterol targets [21]. We have reported extensive
analyses of these contrasting recommendations, which we based on the calculation of the number of
people who mustbe treated for 10 years to prevent one CVD event (NNT) taking into account the pre-
treatment LDL cholesterol as well as absolute CVD risk. These studies revealed that the abandonment
of LDL cholesterol targets is of benefit to those with lower levels and high absolute CVD risk, for
example in secondary prevention, when the adoption of a high- intensity statin regimen will lead to
much lower LDL cholesterol levels than are recommended in the targeted approach. However,
worryingly, we also found that removing therapeutic LDL cholesterol goals is a disadvantage to
people with higher pre- treatment levels [22]. Our method of estimating NNT relies on the finding in
a meta-analysis of cholesterol-lowering trials that the decrease in absolute CVD incidence is. LDL
cholesterol reduction in mmol/l . LDL cholesterol reduction in mg/dl. In patients with higher initial
LDL cholesterol levels, our findings using this method make a case for the reintroduction of LDL
cholesterol targets and, where necessary to achieve them, statin dose titration and sometimes
adjunctive non-statin cholesterol-lowering therapy.

Whilst others agree that clinical recommendations cannot stick rigidly to trial evidence and must
make reasonable extrapolations, it would be welcome to have a systematic review of clinical trials
involving two intensities of statin treatment within the same trial population or of non- statin
cholesterol-lowering medication to assess whether they produce the anticipated differences in CVD
incidence predicted by our method derived largely from single dose statin trials [23]. Without this, it
has been suggested that some non-LDL-lowering pleiotropic effect of statins contributes to the anti-
atherogenic properties of statins and that this may not be present for other classes of cholesterol-
lowering drugs [24]. We have therefore undertaken a systematic review of trials that randomized
participants to a more and less intensive statin regimen and trials that randomized people to non-statin
cholesterol-lowering medication against a statin background. Trials involving fibric acid derivatives,
niacin and cholesteryl ester transfer protein (CETP) inhibitors were excluded because they have
numerous effects other than LDL lowering. Also, the use of fibric acid derivatives and niacin is
declining, because doubts have been expressed about their efficacy in preventing CVD, particularly
against a background of statin therapy, and their safety. Thus, they are not widely used in clinical
[25].
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Conclusions

Statins can be made therapeutically equivalent in reducing LDL by appropriate adjustment of dose.
Atorvastatin 10 mg, fluvastatin 80 mg, lovastatin 40/80 mg, and simvastatin 20 mg are equivalent in
decreasing LDL-C by 30-40%; and fluvastatin 40 mg, lovastatin 10/20 mg, pravastatin 20/40 mg,
and simvastatin 10 mg were similar in reducing LDL-C by 20-30%. The HDL-elevating and
triglyceride-lowering effects are similar among different statins at equivalent doses. The current data
are not sufficient to determine the relative safety of the different statins or their relative effectiveness
in CHD- prevention.

Conflict of interests
The authors declared no conflict of interests.

References

1. Costa, Jodo., Borges, Margarida., David, Claudio. and Carneiro, Antonio. Efficacy of lipid
lowering drug treatment for diabetic and non-diabetic patients: metaanalysis of randomised
controlled trials. (2006) BMJ. 332(7550); 1115-1124.

2. Chong, Pang., Seeger, John., Franklin, Cory. and Chong, H. Clinically Relevant Differences

between the Statins: Implications for Therapeutic Selection. ()

Josan, Kiranbir., Majumdar, Sumit. And Mcalister, Finlay. The efficacy and safety of intensive

statin therapy: a meta-analysis of randomized trials. (2008) Canadian Medical Association

Journal. 178(5); 576-584.

5. Weng, T.-C., Pharm, Clin., Kao Yang, Y.-H., Bspharm, S.-J., Lin, S.-H., Taia, Clin., Pharm, .,
Ma, M., Yea-Huei, Kao. and Yang, . A systematic review and meta-analysis on the therapeutic
equivalence of statins. (2010) 35(2); 139-151.

6. Gudzune, Kimberly., Monroe, Anne., Sharma, Ritu., Ranasinghe, Padmini., Chelladurai,
Yohalakshmi. and Robinson, Karen. Effectiveness of Combination Therapy With Statin and
Another Lipid- Modifying Agent Compared With Intensified Statin Monotherapy A Systematic
Review. ()

7. Goldenbergl, Naila., Glueckl, Charles., Glueck, Charles. and Ave, Burnett. Effi cacy,
effectiveness and real life goal attainment of statins in managing cardiovascular risk. ()

8. Goldenbergl, Naila., Glueckl, Charles., Glueck, Charles. and Ave, Burnett. Effi cacy,
effectiveness and real life goal attainment of statins in managing cardiovascular risk. ()

9. Davidson, Michael., Robinson, Jennifer. And Robinson, Davidson. Lipid-lowering effects of
statins: a comparative review. (2006) Expert Opinion on Pharmacotherapy. 7(13); 1701-1714.

10. Gencer, Baris., Marston, Nicholas., Im, Kyungah., Cannon, Christopher., Sever, Peter.,
Keech,Anthony., Braunwald, Eugene., Giugliano, Robert., Sabatine, Marc., Cardiovascular, .
and Phd, Im.

11. Efficacy and safety of lowering LDL cholesterol in older patients: a systematic review and meta-
analysis of randomised controlled trials. (2020) The Lancet. 396(10263); 1637-1643.

12. and Ginsberg, Henry. REVIEW: Efficacy and Mechanisms of Action of Statins in the Treatment
of Diabetic Dyslipidemia. (2006) 91(2); 383-392.

13. Pastori, Daniele., Polimeni, Licia., Baratta, Francesco., Pani, Arianna., Ben, Maria. and
Angelico, Francesco. The efficacy and safety of statins for the treatment of non-alcoholic fatty
liver disease. (2015 Digestive and Liver Disease. 47(1); 4-11.

14. Soran, Handrean., Kwok, See., Adam, Safwaan., Ho, Jan. and Durrington, Paul. Evidence for
more intensive cholesterol lowering. (2017) Current Opinion in Lipidology. 28(4); 291-299.

15. Pastori, Daniele., Polimeni, Licia., Baratta, Francesco., Pani, Arianna., Ben, Maria. and
Angelico, Francesco. The efficacy and safety of statins for the treatment of non-alcoholic fatty
liver disease. (2015) Digestive and Liver Disease. 47(1); 4-11.

> ow

Vol.29 No. 4 (2022): JPTCP (1743-1749) Page | 1748


https://jptcp.com/index.php/jptcp/issue/view/79

A Comprehensive Review Of Real-World Evidence Assessing The Effectiveness Of Statins In Managing Lipid Levels

Was Conducted.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

De Lorgeril, Michel., Rabaeus, Mikael. And Lorgeril, De. Beyond confusion and controversy,
can we evaluate the real efficacy and safety of cholesterol- lowering with statins?. (2016) jcbmr.
1(1); 67-92.

Edwards, Jayne. and Moore, Andrew. BMC Family Practice. ()

Zhao, Zonglei., Du, Song., Shen, Shuxin., Luo, Ping., Ding, Shoukun., Wang, Guanggong. And
Wang, Lixia. Comparative efficacy and safety of lipid- lowering agents in patients with
hypercholesterolemia. (2019) 98(6); e14400.

Davies, Jonathan., Delfino, Spencer., Feinberg, Chad., Johnson, Meghan., Nappi, Veronica.,
Olinger, Joshua., Schwab, Anthony. and Swanson,Hollie. Current and Emerging Uses of Statins
in Clinical Therapeutics: A Review. (2016) Lipid-Insights. 9; LP1.S37450.

Abumweis, Suhad., Marinangeli, Christopher., Frohlich, Jiri., Jones, Peter., Peter, Unilever. and
Jones, J. Implementing Phytosterols Into Medical Practice as a Cholesterol-Lowering Strategy:
Overview of Efficacy, Effectiveness, and Safety. (2014) Canadian Journal of Cardiology. 30(10);
1225- 1232.

Serban, Maria-Corina., Banach, Maciej. And Mikhailidis, Dimitri. Clinical implications of the
IMPROVE-IT trial in the light of current and future lipid-lowering treatment options. (2016)
Expert Opinion on Pharmacotherapy. 17(3); 369-380.

Suh, Dong-Churl., Griggs, Scott., Henderson, Emmett., Lee, Seung-Mi. and Park, Taehwan.
Comparative effectiveness of lipid-lowering treatments to reduce cardiovascular disease. (2018)
Expert Review of Pharmacoeconomics &amp; Outcomes Research. 18(1); 51-609.

Kapur, Navin. and Musunuru, Kiran. Clinicalefficacy and safety of statins in managing
cardiovascular risk. 17(3); 369-380.

Gili, S., Grosso Marra, W., D'Ascenzo, F., Lonni, E., Calcagno, A., Cannillo, M., ... & Gaita, F.
(2016). Comparative safety and efficacy of statins for primary prevention in human
immunodeficiency virus-positive patients: a systematic review and meta- analysis. European
heart journal, 37(48), 3600-36009.

Ju, A., Hanson, C. S., Banks, E., Korda, R., Craig, J. C., Usherwood, T., ... & Tong, A. (2018).
Patient beliefs and attitudes to taking statins: systematic review of qualitative studies. British
Journal of General Practice, 68(671), e408-e419.

Dekkers, C. C., Westerink, J., Hoepelman, A. ., & Arends, J. E. (2018). Overcoming obstacles
in lipid-lowering therapy in patients with HIV-a systematic review of current evidence. AIDS
Rev, 20(4), 205-219.

Law, M. R., Wald, N. J., & Rudnicka, A. R. (2003). Quantifying effect of statins on low density
lipoprotein cholesterol, ischaemic heart disease, and stroke: systematic review and meta-analysis.
Bmj, 326(7404), 1423.

Vol.29 No. 4 (2022): JPTCP (1743-1749) Page | 1749


https://jptcp.com/index.php/jptcp/issue/view/79

