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Summary 

Background 

There has been debate about whether statin therapy is as effective in women as men, especially for 

primary prevention.  

Methods 

Meta‐analyses were performed on data from 22 trials of statin therapy vs. control (n=134 537) and 

five trials of more intensive vs. less intensive statin therapy (n=39 612). Effects on major vascular 

events, major coronary events, stroke, coronary revascularisation and mortality were weighted per 

1∙0 mmol/L reduction in LDL cholesterol and effects in men and women compared using a Cox model 

that adjusted for non‐gender differences.  For subgroup analyses, 99% confidence intervals were 

used to make allowance for the multiplicity of comparisons. 

Findings 

Overall, 46675  (27%) of 174,149  randomised participants were women. Allocation  to a  statin had 

similar  absolute  effects  on  1‐year  lipid  concentrations  in  both men  and women  (LDL  cholesterol 

reduced  by  ~1∙1mmol/L  in  statin  vs.  control  trials  and  ~0∙5mmol/L  in more  vs.  less  trials).  The 

proportional reductions per 1∙0 mmol/L reduction  in LDL cholesterol  in major vascular events were 

similar  in women  (RR 0∙84, 99% CI 0∙78‐0∙91)  and men  (RR 0∙78, 99% CI 0∙75‐0∙81), both overall 

(adjusted p value for heterogeneity by gender=0∙33) and among those at <10% predicted 5‐year risk 

(adjusted  heterogeneity  p=0∙11).  Likewise,  the  proportional  reductions  in major  coronary  events, 

coronary revascularisation and stroke did not differ by gender. Since there were similar proportional 

reductions  in vascular mortality  in women  (RR 0∙92, 99% CI 0∙82‐1∙03) and men  (RR 0∙87, 99% CI 

0∙82‐0∙92) (adjusted heterogeneity p=0∙84), but no apparent effect on non‐vascular deaths in either 

sex, all‐cause mortality was reduced in both women (RR 0∙91, 99% CI 0∙84‐0∙99) and men (RR 0∙90, 

99% CI 0∙86‐0∙95).  

Interpretation 

Other things being equal, statin therapy is of comparable effectiveness for the prevention of major 

vascular events in women as in men, even among those at low risk of vascular disease. 

 

 

Funding 
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Introduction	
 

There is general agreement that statins reduce both cardiovascular events and mortality,1‐4 but 

uncertainty remains regarding the extent of their efficacy in women compared with men,5 especially 

for primary prevention.5‐11  Few studies have reported independently significant cardiovascular 

benefits in women,5, 12‐15  and much of the resulting uncertainty has been attributed to the under‐

representation of women in statin trials, and a lack of gender‐specific analyses in cardiovascular 

research.16, 17  

 

Previous meta‐analyses of the effects of statin therapy in women have reached conflicting 

conclusions. A meta‐analysis in 2010 concluded that, among individuals without known 

cardiovascular disease, statins may not be as effective in women as in men,10 whereas a more recent 

meta‐analysis in 2012 (that included mainly primary, but some secondary prevention patients) 

concluded statins are effective in both sexes.15 Both studies, however, were only able to access 

information from a subset of the relevant trials and utilised published data, thereby limiting the 

reliability of their findings. Perhaps as a result of this uncertainty, a recent review concluded that 

there is a need for a large trial of statin therapy among women.11 

 

The Cholesterol Treatment Trialists’ (CTT) Collaboration previously reported meta‐analyses of 

individual data from 22 trials of standard statin regimens versus control and 5 trials of more 

intensive vs less intensive regimens in which it was shown that the proportional benefits of statin 

therapy on major vascular events are similar irrespective of baseline risk of vascular disease.4 In that 

study, a subsidiary analysis indicated that the proportional effects of statins on major vascular 

events did not differ in women and men of equivalent baseline risk of vascular disease. The purpose 

of the current report is to provide a more detailed assessment of the effects of statin therapy on 

particular vascular and non‐vascular outcomes in men and women in both primary and secondary 

prevention settings.  

Methods	
 

Study Design 

A  protocol  for  the  Cholesterol  Treatment  Trialists’  (CTT)  Collaboration was  agreed  in  November 

1994, before  the  results of  any of  the  relevant  trials became  available.18 Randomised  trials were 
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eligible for inclusion if: (i) the main effect of at least one of the trial interventions was to lower LDL 

cholesterol; (ii) the trial was unconfounded with respect to this intervention (ie, no other differences 

in modification of risk factors between the relevant treatment groups were  intended); and (iii) the 

trial  aimed  to  recruit 1000 or more participants with  treatment duration of  at  least 2  years. The 

outcomes  recorded  were  major  vascular  events,  major  coronary  events  (defined  as  non‐fatal 

myocardial  infarction  (MI)  or  coronary  death),  coronary  revascularisation  (angioplasty  or  bypass 

grafting), stroke (subdivided by type), site‐specific cancers and cause specific mortality. 

Statistical Analysis  

Separately for women and men, the absolute difference in one year lipid concentrations between 

those participants allocated active treatment (statin therapy or more intensive statin therapy) and 

those allocated control (no statin, usual care or less intensive statin therapy) was calculated as a 

weighted average of the lipid differences across the trials, weighted by the trial and sex‐specific 

variances of the observed log‐rank (o‐e) for major vascular events. Standard errors were calculated 

from the variances of the components of the differences using the standard formula for the variance 

of a linear combination with the weights treated as fixed constants.19 Estimates of the mean effect 

on lipid concentrations were compared between women and men using a t‐test.  

 

The meta‐analysis was conducted according to the intention‐to‐treat principle. In each trial the 

effects on disease event rates were derived from the log‐rank statistic (o-e) and its variance (v) for 

each first event and weighted by the absolute difference in LDL cholesterol (d mmol/L) after 1 year 

between active treatment and control for that trial. Trial results were combined using the log of the 

rate ratio per mmol/L (log RR) calculated as S/V with variance 1/V (and hence with 95% CI of 

S/V±1.96/V), where S is the sum over all trials of d(o-e) and V is the sum over all trials of d2v. For 

most subgroup analyses, the weight used for a particular subgroup was the LDL cholesterol 

difference observed in the whole trial, but analyses by baseline LDL cholesterol concentration used 

trial‐ and subgroup‐ specific LDL cholesterol weightings. In trials comparing more versus less 

intensive statin therapy, baseline lipid values would be those achieved on the less intensive regimen. 

However in three of these trials,20‐22 statin therapy was stopped before randomisation. Therefore, 

for these trials, baseline values on the less intensive regiment were corrected by multiplying the 

values at the randomisation visit (ie. off statin treatment) by the mean proportional reduction 

observed at one year among those allocated the less intensive regimen. Results are presented as 

one‐step estimates of the average event rate ratio, representing the effect of treatment per 1∙0 

mmol/L reduction in LDL cholesterol. 
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In order to ensure that the effects of allocation to statin therapy were assessed among women and 

men at similar baseline risk of vascular disease, we used Cox proportional hazards models (as 

previously described4) to categorise women and men in trials of statin versus control (22 trials; 

model 1) and trials of more versus less intensive statin regimens (five trials; model 2) into one of four 

baseline categories of 5‐year risk of a major vascular event: <10%; ≥10% to <20%; ≥20% to <30%; or 

≥30%. The models for both comparisons incorporated terms derived from characteristics measured 

at the time of randomisation, terms that modelled average differences in risk between trials (as well 

as within specific periods of time within each trial), and interaction terms. Further details of model 

development are shown in the appendix pp 12‐14. 

 

Statistical tests for heterogeneity of treatment effects in women and men were performed using 

both standard and adjusted χ2 tests to take account of important non‐gender differences between 

women and men. Adjusted χ2 tests were estimated using a Cox proportional hazards regression 

model, stratified by trial, that included age, diabetes, smoking, hypertension, history of vascular 

disease (defined as known coronary heart disease, cerebrovascular disease, or peripheral vascular 

disease), a treatment allocation variable weighted by one‐year LDL reduction and an interaction 

term between gender and that weighted treatment allocation variable (for further details of the 

model see appendix pp 12‐14). 

 

To allow for multiple subdivision of the data into subgroups, only summary rate ratios are presented 

with 95% CIs; all other rate ratios are presented with 99% CIs. All analyses were conducted using SAS 

software (version 9.3; SAS Institute Inc., Cary, NC, USA). 

 

Role of the funding source 

No funding source had any role in study design, data collection, data analysis, data interpretation or 

writing of this manuscript. The writing committee had full access to all the data in the study and take 

final responsibility for its content. 

Results	
 

Individual participant data were available from 27 trials of statin therapy, 22 trials examining statin 

therapy vs. control and five trials examining more intensive statin therapy vs. less intensive therapy 

(Table 1).2, 23 Overall, the median duration of follow up among survivors was 4∙9 years (range 2∙0 
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years20, 24, 25 to 7∙0 years26). Among all trials, 46675 (27%) of 174149 randomised participants were 

women. Compared to men, women were older (mean age 65∙1 vs 61∙8 years) and had a higher 

prevalence of hypertension (60∙0% vs. 47∙5%) and diabetes mellitus (23∙6% vs. 17∙8%), but were less 

likely to smoke (16∙3% vs 20∙4%) or have a history of vascular disease (46∙6% vs. 64∙6%; table 2). In 

each group of trials, baseline mean total and LDL cholesterol concentrations were similar in women 

and men (table 2 & webfigure 1). All baseline characteristics examined were statistically significantly 

different between men and women (P<0∙0001).  

 

Combining  the  two  trial  types  (statin vs. control and more vs.  less),  statin or more  intensive‐dose 

therapy  (statin/more)  reduced  total  cholesterol,  LDL  cholesterol  and  triglyceride  concentrations 

compared to control or less intensive‐dose therapy (control/less) from baseline to year one in both 

sexes by similar absolute amounts (webfigure 1). 

 

Among all 27  trials,  statins  reduced  the  risk of major vascular events by 21% per 1∙0 mmol/L LDL 

cholesterol  reduction  (RR  0∙79,  95%  CI  0∙77‐0∙81;  p<0∙0001), with  significant  reductions  in  both 

women and men. After adjusting  for non‐gender differences  in baseline prognostic characteristics, 

there was no evidence that the proportional effects of statins in women (RR 0∙84, 99% CI 0∙78‐0∙91; 

p<0∙0001)  and  men  (RR  0∙78,  99%  CI  0∙75‐0∙81;  p<0∙0001)  differed  (heterogeneity  unadjusted 

p=0∙021,  adjusted  p=0∙331;  figure  1).  Among  the  22  trials  of  statin  vs  control,  the  proportional 

reductions  in major vascular events per 1∙0 mmol/L reduction  in LDL cholesterol appeared slightly 

smaller among women than men (heterogeneity unadjusted p=0∙023, adjusted p=0∙051; webfigure 

2), but they were highly significant (p<0∙0001) in both women (RR 0∙85, 99% CI 0∙78‐0∙92) and men 

(RR  0∙78,  99%  CI  0∙75‐0∙82).  Among  trials  of  more  vs  less  intensive  therapy,  the  proportional 

reductions were similar in women and men (unadjusted p=0∙623, adjusted p=0∙570; webfigure2). 

  

The proportional reductions in major vascular events were also similar among those with a definite 

history of vascular disease  (heterogeneity unadjusted p=0∙098, adjusted p=0∙431;  figure 1), whilst 

effects amongst  those with no known history of vascular disease appeared slightly greater  in men 

(HR  0∙72,  99%  CI  0∙66‐0∙80)  than women  (HR  0∙85,  99%  CI  0∙72‐1∙00)  (heterogeneity  unadjusted 

p=0∙033, adjusted p=0∙023;  figure 1). The category of people without a history of vascular disease 

included, however, some  individuals with high vascular  risk comorbidities such as  renal disease or 

diabetes,  so  does  not  necessarily  represent  a  ‘healthy’  population.  Using  the  model‐derived 

estimated risk of major vascular events (see webappendix) to categorise each trial participant, the 

proportional reductions in major vascular events were still found to be broadly similar irrespective of 
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gender at all  levels of risk,  including  those with 5‐year risk <10%  (heterogeneity p=NS  (unadjusted 

and  adjusted)  for  all  risk  categories  except  risk  group  ≥10  to  <20%  (unadjusted  heterogeneity 

p=0∙021, adjusted p=0∙027);  figure 2). The proportional  reductions  in major  vascular events were 

similar among women and men in each year of treatment (webfigure 3), and also did not appear to 

differ at different levels of baseline LDL cholesterol concentration (heterogeneity p=NS (unadjusted 

and adjusted); webfigure 4). 

 

 Among all 27 trials, statins reduced the risk of major coronary events by 24% per 1∙0 mmol/L LDL 

cholesterol  reduction  (RR  0∙76,  95%  CI  0∙73‐0∙79,  p<0∙0001), with  significant  reductions  in  both 

women (RR 0∙83, 99% CI 0∙74‐0∙93, p<0∙0001) and men RR 0∙74, 99% CI 0∙70‐0∙78, p<0∙0001) (figure 

3). As for major vascular events, these reductions were broadly similar  irrespective of gender at all 

levels  of  risk,  including  those  with  5‐year  risk  of  major  vascular  events  <10%  (χ2  tests  for 

heterogeneity p=NS (adjusted and unadjusted); webfigure 5). Statin therapy also reduced coronary 

revascularisation  procedures  by  24%  per  1∙0 mmol/L  LDL  cholesterol  reduction  (RR  0∙76,  95%  CI 

0∙73‐0∙78), again with no evidence of a gender difference at different  levels of  risk  (heterogeneity 

p=NS (unadjusted and adjusted); figure 3 & webfigure 6). The subtype‐specific proportional effects 

of  statin  therapy were  similar  in women and men  for  ischaemic  stroke, haemorrhagic  stroke and 

stroke of unknown aetiology (webfigure 7), so that the overall proportional reduction of 15% per 1∙0 

mmol/L  LDL  cholesterol  reduction  in  any  stroke  (RR  0∙85,  95%  CI  0∙80‐0∙89) was  also  similar  in 

women  and  men  (heterogeneity  p=NS  (unadjusted  and  adjusted);  figure  3).  Likewise,  the 

proportional  effects  of  statin  therapy  on  both  ischaemic  stroke  (webfigure  8)  and  any  stroke 

(webfigure 9) were broadly similar  (heterogeneity p=NS  (unadjusted and adjusted))  irrespective of 

gender at all levels of risk. 

 

Overall, statin therapy produced a highly significant 12% proportional reduction in vascular mortality 

(RR 0∙88, 95% CI 0∙84‐0∙91) per 1∙0 mmol/L  LDL  cholesterol  reduction and a nominally  significant 

reduction in deaths from unknown cause (RR 0∙87, 95%CI 0∙77‐0∙99), but had no significant effect on 

deaths  from  non‐vascular  causes  (RR  0∙96,  95%  CI  0∙92‐1∙02),  producing  an  all‐cause  mortality 

reduction of 9% per 1∙0 mmol/L LDL cholesterol reduction (RR 0∙91, 95% CI 0∙88‐0∙93; figure 4). After 

adjusting  for non‐gender differences,  there was no evidence  that  the proportional effects differed 

between women and men for any of these categories of causes of death: consequently there were 

similar proportional  reductions  in all‐cause mortality per 1∙0 mmol/L  LDL  cholesterol  reduction of 

10%  in men  (RR  0∙90,  99%  CI  0∙86‐0∙95)  and  9%  in  women  (RR  0∙91,  0∙84‐0∙99,  heterogeneity 

unadjusted p=0∙804, adjusted p=0∙432; figure 4). 
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There was no significant effect on any incident cancer or on cancer mortality, and no evidence  that 

statin  therapy  had  different  effects  in  women  and  men  (heterogeneity  p=NS  (unadjusted  and 

adjusted); webfigure 10).  

Discussion	
 

This analysis of individual patient data from over 174000 people represents the largest meta‐analysis 

performed to date comparing statin efficacy by sex and is the only such analysis to adjust in detail 

for cardiovascular risk.  It is widely accepted that reducing LDL cholesterol with statin therapy 

reduces the risk of major coronary events, coronary revascularisation and ischaemic stroke, and that 

the absolute benefits of statin therapy are determined chiefly by the absolute magnitude of the LDL 

cholesterol reduction and the underlying risk of vascular disease in the population treated.4 

There has, however, been uncertainty about whether statin therapy is as effective in women as it is 

in men5, 27 especially for primary prevention.5‐11, 28, 29  

 

The controversy over whether women benefit to the same extent as men from statin therapy is 

largely attributable to a relative lack of information on the effects in women from individual trials. 

Only three constituent trials in this meta‐analysis had independently significant reductions for 

women in major vascular events and none reported a mortality reduction. Cardiovascular clinical 

trials have generally  recruited far fewer women than men,30 at least in part because women 

develop coronary heart disease an average of 10 years later than men and trials often excluded 

older individuals. This has resulted in a relative lack of statistical precision in estimates of treatment 

effects among women.  

 

A major limitation of previous meta‐analyses of published trial data is that they could provide only 

crude comparisons that did not take into account non‐gender differences among women and men 

recruited into individual trials. 5, 9, 10, 15, 31 For this reason, they have had limited capacity to help guide 

determinations about whether, for an individual at a given level of vascular risk, the proportional 

and absolute effects of statin therapy might depend on gender. Using individual participant data, the 

present analyses of the Cholesterol Treatment Trialists’ (CTT) Collaboration database have been able 

to demonstrate conclusively that among women and men at comparable risk of major vascular 

events, the proportional and absolute effects of statin therapy on major vascular events and 

mortality are similar. This is true not only among high‐risk populations with established 
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cardiovascular disease, but also when statin therapy is used for the primary prevention of major 

vascular events in low risk populations. 

 

These results indicate that for each 1 mmol/L reduction in LDL cholesterol,  statin therapy reduced 

major vascular events by about one fifth, major coronary events by one quarter, coronary 

revascularisations by one quarter and ischaemic stroke by just under one fifth, and that these 

proportional reductions were similar in men and women. Any apparent differences between genders 

in the magnitude of proportional reductions achieved with statin therapy could in most instances be 

explained largely by differences in baseline characteristics between men and women. There were 

also comparable proportional reductions in vascular causes of death in both sexes which, in the 

absence of clear differences in other causes of death, produced a 9% per mmol/L LDL cholesterol 

reduction in all‐cause mortality in both sexes.  Whereas previous meta‐analyses of primary 

prevention looking specifically at cardiovascular benefits in women have reached conflicting 

conclusions,10, 15 we are now able to provide reliable estimates of the effects of statin therapy for the 

primary prevention of major vascular events in both sexes. Among individuals with no definite 

history of major vascular events, there were statistically significant proportional reductions in both 

women and men. Since this category included some participants with high vascular risk 

comorbidities such as heart failure or renal failure, we determined that even among those who had 

an estimated 5 year risk of major vascular events of <10%, for each 1 mmol/L reduction in LDL 

cholesterol, statin therapy significantly reduced the risk of major vascular events by 35% in men and 

26% in women.  

 

Existing European Society of Cardiology/European Atherosclerosis Society guidelines for the 

management of dyslipidaemias recommend that statin therapy is used in most individuals with a 10 

year risk of fatal cardiovascular disease ≥5%  and should be considered in those at a moderate risk 

(≥1 to <5%), depending on LDL cholesterol levels.32 New guidelines from the National Institute for 

Health and Care Excellence (NICE) recommend statin therapy for primary prevention in people with 

a predicted 10 year risk of a cardiovascular event (defined as angina, myocardial infarction, stroke or 

transient ischaemic attack) of at least 10%.33, 34 Similarly, the most recent (2013) American College of 

Cardiology/American Heart Association Blood Cholesterol guidelines advocate statin therapy, largely 

irrespective of baseline LDL cholesterol, according to an absolute 10 year risk of atherosclerotic 

cardiovascular disease (defined as nonfatal myocardial infarction, coronary death, nonfatal or fatal 

stroke) ≥7∙5% in both men and women aged between 40‐75.35 The broadly similar proportional (and 

hence absolute) effects of statin therapy in men and women at similar risk provide reassurance that 
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such ‘risk‐based’ guidelines can be applied similarly to both genders: the absolute numbers of major 

vascular events that will be avoided for every 1000 participants at 5 year risk of <10% for each 1∙0 

mmol/L reduction in LDL cholesterol is 12 in men vs 9 in women.  

 

As previously documented these benefits greatly outweigh the known hazards, even among those at 

lowest risk of major vascular events.4 Clinical myopathy carries an excess incidence of about 0.5 per 

1000 statin treated patients over five years, with an excess incidence of rhabdomyolysis of 0.1 per 

1000 over five years.36 By comparison statin therapy prevented 43 major vascular events per 1000 

treated over five years among this overall population and 11 per 1000 treated in those with a 5 year 

risk of <10%. Myalgia rates are not currently available in the CTTC database. The risk of incident 

diabetes with statin therapy has been estimated to increase by about 10%.37, 38 Even amongst those 

patients with a five year vascular risk under 10%, the cardiovascular risk from such a diagnosis 

occurring with statin therapy is estimated to be fifty times smaller than the benefits.4 The present 

results show that these net benefits are also independent of gender.  

Conclusions	
 

Irrespective of gender, statins reduce cardiovascular events and all‐cause mortality. Benefits greatly 

exceed known hazards, even among those at low absolute cardiovascular risk. In view of the 

substantial burden of cardiovascular disease in both developed and developing countries, and the 

widespread availability of generic statins, these results indicate they are an effective means of 

preventing such disease among women as well as men.  
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Table	and	Figure	legend	
 

Table 1.Design features of 27 trials, with numbers of women and of those with a 

documented history of vascular disease. 

Table 2. Demographic, clinical and biochemical characteristics in 27 trials.  

In three of the more vs. less trials statin therapy was stopped before randomisation, 

requiring estimation of their baseline values by multiplying the values at the randomisation 

visit (ie, off statin treatment) by the mean proportional reduction observed at 1 year among 

those allocated the less intensive regimen.20‐22 

Figure 1. Effects on major vascular events per 1.0 mmol/L reduction in LDL cholesterol, 

subdivided by history of vascular disease and gender 

* Adjusted heterogeneity test calculated from a Cox model that corrects for non‐gender 

differences between women and men (see Methods and webappendix pp10‐12)  

+ Results for men with no known history of vascular disease included 189 vs 264 first MVEs 

from participants recruited into WOSCOPS in which information on prior stroke was not 

available. 

Figure 2. Effects on major vascular events per 1.0 mmol/L reduction in LDL cholesterol, 

subdivided by 5−year vascular risk at baseline and gender 

* Adjusted heterogeneity test calculated from a Cox model that corrects for non‐gender 

differences between women and men (see Methods and webappendix)  

Figure 3. Effects on components of major vascular events per 1.0 mmol/L reduction in LDL 

cholesterol, subdivided by gender 

* Adjusted heterogeneity test calculated from a Cox model that corrects for non‐gender 

differences between women and men (see Methods and webappendix)  

Figure 4. Effects on cause‐specific mortality per 1.0 mmol/L reduction in LDL cholesterol, 

subdivided by gender 

* Adjusted heterogeneity test calculated from a Cox model that corrects for non‐gender 

differences between women and men (see Methods and webappendix)  
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Table 1. Design features of 27 trials, with numbers of women and of those with a documented history of vascular disease 

 

Trial 
Median duration 

follow up 
(survivor years)*

Treatment comparison 
(mg/day) 

Number of 
patients 

Women 
History of vascular 

disease‡ 

n  %  n  % 

Statin vs. Control      

4S  5∙4  S20–40 vs placebo  4444  827  19%  4444  100% 

WOSCOPS  4∙8  P40 vs placebo  6595  0  0%  499  8% 

CARE  5.0  P40 vs placebo  4159  576  14%  4159  100% 

Post‐CABG  4∙3  L40–80 vs L2∙5–5  1351  102  8%  1351  100% 

AFCAPS/ TexCAPS  5∙2  L20–40 vs placebo  6605  997  15%  19  <1% 

LIPID  6.0  P40 vs placebo  9014  1516  17%  9014  100% 

GISSI Prevention  2.0  P20 vs no treatment  4271  587  14%  4271  100% 

LIPS  3∙9  F80 vs placebo  1677  271  16%  1677  100% 

HPS  5∙4  S40 vs placebo  20536  5082  25%  17375  85% 

PROSPER  3∙3  P40 vs placebo  5804  3000  52%  2550  44% 

ALLHAT–LLT  4∙9  P40 vs usual care  10355  5051  49%  2318  22% 

ASCOT–LLA  3∙3  A10 vs placebo  10305  1942  19%  1445  14% 

ALERT  5∙5  F40 vs placebo  2102  715  34%  400  19% 

CARDS  4.1  A10 vs placebo  2838  909  32%  100  4% 

ALLIANCE  4.7  A10‐80 vs usual care  2442  434  18%  2442  100% 

4D  4.0  A20 vs placebo  1255  578  46%  911  73% 

ASPEN  4.0  A10 vs placebo  2410  811  34%  747  31% 

MEGA‡‡  5.0  P10‐20 vs usual care  8214  5547  68%  95  1% 

JUPITER  2.0  R20 vs placebo  17802  6801  38%  0  0% 

GISSI‐HF  4.2  R10 vs placebo  4574  1032  23%  4574  100% 

AURORA  4.6  R10 vs placebo  2773  1050  38%  1110  40% 

CORONA  3.0  R10 vs placebo  5011  1180  24%  5011  100% 

SUBTOTAL: 22 trials  4.8†  134537  39008  29%  64512  48% 
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More vs. Less statin           

   

PROVE‐IT  2.1  A80 vs P40  4162  911  22%  4162  100% 

A to Z  2.0  S40 then S80 vs. Placebo then S20 4497  1100  24%  4497  100% 

TNT  5.0  A80 vs. A10  10001  1902  19%  10001  100% 

IDEAL  4.8  A40‐80 vs. S20‐40  8888  1702  19%  8888  100% 

SEARCH  7.0  S80 vs. S20  12064  2052  17%  12064  100% 

SUBTOTAL: (5 trials)  5.1†  39612  7667  19%  39612  100% 

TOTAL: 27 trials  4.9†  174149  46675  27%  104124  60% 
* Estimated using Kaplan‐Meier method with patients censored at their date of death 

† weighted by trial‐specific variances of observed logrank (o–e) for major vascular events 

‡ History of CHD, intracerebral bleed, transient ischaemic attack, stroke, peripheral artery disease or heart failure. 

‡‡ Includes 382 randomised patients who were excluded from the original publication. 

PROVE‐IT=Pravastatin or Atorvastatin Evaluation and  Infection Therapy. A=atorvastatin. P=pravastatin. A  to Z=Aggrastat  to Zocor. S=simvastatin. TNT=Treating  to New 

Targets.  IDEAL=Incremental  Decrease  in  End  Points  Through  Aggressive  Lipid  Lowering  Study Group.  SEARCH=Study  of  the  Effectiveness  of  Additional  Reductions  in 

Cholesterol and Homocysteine. SSSS=Scandinavian Simvastatin Survival Study.WOSCOPS=West of Scotland Coronary Prevention Study. CARE=Cholesterol And Recurrent 

Events.  Post‐CABG=Post‐Coronary  Artery  Bypass  Graft.  L=lovastatin.  AFCAPS/TexCAPS=Air  Force/Texas  Coronary  Atherosclerosis  Prevention  Study.  LIPID=Long–term 

Intervention with Pravastatin in Ischaemic Disease. GISSI–P=Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto Miocardico. LIPS=Lescol Intervention Prevention 

Study.  F=fluvastatin. HPS=Heart  Protection  Study.  PROSPER=PROspective  Study  of  Pravastatin  in  the  Elderly  at  Risk. ALLHAT‐LLT=Antihypertensive  and  Lipid‐Lowering 

Treatment  to  Prevent  Heart  Attack  Trial.  ASCOT‐LLA=Anglo‐Scandinavian  Cardiac  Outcomes  Trial–Lipid  Lowering  Arm.  ALERT=Assessment  of  Lescol  in  Renal 

Transplantation. CARDS=Collaborative Atorvastatin Diabetes Study. ALLIANCE=Aggressive Lipid‐Lowering Initiation Abates New Cardiac Events. 4D=Die Deutsche Diabetes 

Dialyse  Studie.  ASPEN=Atorvastatin  Study  for  Prevention  of  Coronary  Heart  Disease  Endpoints  in  Non‐Insulin‐Dependent  Diabetes Mellitus. MEGA=Management  of 

Elevated Cholesterol  in  the Primary Prevention Group of Adult  Japanese Study Group.  JUPITER=Justification  for  the Use of Statins  in Prevention: an  Intervention Trial 

Evaluating Rosuvastatin study group. R=rosuvastatin. GISSI‐HF=Gruppo Italiano per lo Studio della Sopravvivenza nell’Insuffi  cienza cardiac. AURORA=A Study to Evaluate 

the Use of Rosuvastatin in Subjects on Regular Hemodialysis: An Assessment of Survival and Cardiovascular Events.    
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Table 2. Demographic, clinical and biochemical characteristics in 27 trials 

  Statin vs control (22 trials)  More vs less (5 trials)  Statin/more vs control/less (27 trials) 

 
Women 

(n=39,008) 
Men 

(n=95,485) 
Women 
(n=7,667) 

Men 
(n=31,944) 

Women 

(46,675) 

Men 

(127,429) 

Age (years) [mean(SD)]  65.3 (8.9)  62.0 (9.4)  63.8 (9.6)  61.1 (9.6)  65.1 (9.1)  61.8 (9.5) 

Current Smoker  6019 (15.4%)  19614 (20.5%)  1594 (20.8%)  6435 (20.1%)  7613 (16.3%)  26049 (20.4%) 

BMI (kg/m2) [med(IQR)]  27.1 (23.8 ‐ 31.1)  26.8 (24.5 ‐ 29.6)  27.8 (24.6 ‐ 31.6)  27.5 (25.2 ‐ 30.1)  27.2 (23.9 ‐ 31.2)  27.0 (24.7 ‐ 29.7) 

Hypertension  23678 (60.7%)  47087 (49.3%)  4306 (56.2%)  13432 (42.0%)  27984 (60.0%)  60519 (47.5%) 

Systolic BP (mmHg) [mean(SD)]  141.2 (21.1)  139.3 (21.4)  135.5 (21.2)  133.1 (19.5)  140.4 (21.2)  137.8 (21.1) 

Diastolic BP (mmHg) [mean(SD)]  80.7 (11.1)  82.0 (11.5)  76.6 (11.2)  78.7 (10.8)  80.1 (11.2)  81.3 (11.4) 

History of vascular disease  14102 (36.2%)  50409 (52.8%)  7667 (100%)  31944 (100%)  21769 (46.6%)  82353 (64.6%) 

Previous MI  5961 (15.3%)  29585 (40.0%)  5069 (66.1%)  23249 (72.8%)  11030 (23.6%)  52834 (41.5%) 

Other symptomatic CHD  8538 (21.9%)  30844 (32.3%)  5230 (68.2%)  21603 (67.6%)  13768 (29.5%)  52447 (41.2%) 

History of diabetes mellitus  9576 (24.5%)  18481 (19.4%)  1429 (18.6%)  4201 (13.2%)  11005 (23.6%)  22682 (17.8%) 

Total Cholesterol (mmol/L) [mean(SD)]  5.8 (1.0)  5.6 (1.0)  4.6 (0.8)  4.3 (0.8)  5.6 (1.0)  5.3 (1.1) 

LDL Cholesterol (mmol/L) [mean(SD)]  3.6 (0.9)  3.6 (0.9)  2.5 (0.7)  2.5 (0.6)  3.4 (0.9)  3.3 (1.0) 

HDL Cholesterol (mmol/L) [mean(SD)]  1.4 (0.4)  1.1 (0.3)  1.3 (0.4)  1.1 (0.3)  1.3 (0.4)  1.1 (0.3) 

Triglycerides (mmol/L) [med(IQR)]  1.5 (1.1 ‐ 2.1)  1.6 (1.2 ‐ 2.2)  1.6 (1.2 ‐ 2.2)  1.6 (1.2 ‐ 2.2)  1.5 (1.1 ‐ 2.1)  1.6 (1.2 ‐ 2.2) 

Creatinine (µmol/L) [med(IQR)]  79.6 (70.7 ‐ 91.0)  97.2 (88.4 ‐ 110.0)  82.9 (72.3 ‐ 97.2)  97.2 (88.4 ‐ 108.9)  79.6 (70.7 ‐ 92.0)  97.2 (88.4 ‐ 110.0)

Abbreviations: MI = Myocardial Infarction; CHD = Coronary heart disease; BP = Blood Pressure; BMI = Body Mass Index; LDL = Low density lipoprotein; HDL = High density lipoprotein. 

Characteristics displayed as averaged values of both randomised trial arms 

P=NS within each sex for all comparisons of baseline characteristics between randomised armstrial type (statin vs. control and more vs. less)  

P0.0001 for all comparisons between men and women in the combined statin/control and more/less population 



Figure 1: Effects on MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by history of vascular disease and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

χ1
2=5.31

(p=0.02)

 No known history of vascular disease +

 Subtotal 0.75 (0.71 − 0.80)1906 (1.4) 2425 (1.8)

χ1
2=0.62

(p=0.43)

 History of vascular disease

 Subtotal 0.79 (0.77 − 0.82)9378 (4.4) 11248 (5.4)

χ1
2=0.95

(p=0.33)

 Overall 

 Subtotal 0.79 (0.77 − 0.81)11284 (3.3) 13673 (4.0)

1313 (1.5)  1756 (2.1) 0.72 (0.66 − 0.80) Men 

 593 (1.3)   669 (1.4) 0.85 (0.72 − 1.00) Women 

7630 (4.5)  9223 (5.6) 0.79 (0.76 − 0.82) Men 

1748 (4.0)  2025 (4.7) 0.84 (0.77 − 0.91) Women 

8943 (3.5) 10979 (4.4) 0.78 (0.75 − 0.81) Men 

2341 (2.6)  2694 (3.0) 0.84 (0.78 − 0.91) Women 



Figure 2: Effects on MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by 5−year vascular risk at baseline and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

χ1
2=2.54

(p=0.11)

 <10%

 Subtotal 0.68 (0.62 − 0.74)773 (0.8) 1101 (1.1)

χ1
2=4.87

(p=0.03)

 ≥ 10%, <20%

 Subtotal 0.79 (0.75 − 0.84)3615 (3.0) 4195 (3.5)

χ1
2=0.99

(p=0.32)

 ≥ 20%, <30%

 Subtotal 0.81 (0.78 − 0.85)4109 (4.7) 4919 (5.8)

χ1
2=0.30

(p=0.59)

 ≥ 30%

 Subtotal 0.79 (0.75 − 0.83)2787 (7.6) 3458 (9.8)

χ1
2=0.95

(p=0.33)

 Overall

 Subtotal 0.79 (0.77 − 0.81)11284 (3.3) 13673 (4.0)

 498 (0.8)   750 (1.3) 0.65 (0.56 − 0.75) Men 

 275 (0.7)   351 (0.9) 0.74 (0.59 − 0.93) Women 

2658 (2.9)  3124 (3.6) 0.76 (0.70 − 0.83) Men 

 957 (3.0)  1071 (3.4) 0.88 (0.77 − 1.00) Women 

3429 (4.7)  4169 (5.8) 0.80 (0.75 − 0.85) Men 

 680 (4.9)   750 (5.7) 0.88 (0.76 − 1.02) Women 

2358 (7.5)  2936 (9.7) 0.79 (0.74 − 0.84) Men 

 429 (8.3)   522 (10.4) 0.79 (0.67 − 0.94) Women 

8943 (3.5) 10979 (4.4) 0.78 (0.75 − 0.81) Men 

2341 (2.6)  2694 (3.0) 0.84 (0.78 − 0.91) Women 



Figure 3: Effects on components of MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

χ1
2=2.76

(p=0.10)

 Major coronary events

 Subtotal 0.76 (0.73 − 0.79)5230 (1.5) 6665 (1.9)

χ1
2=2.07

(p=0.15)

 Coronary revascularisation

 Subtotal 0.76 (0.73 − 0.78)5469 (1.5) 6910 (2.0)

χ1
2=1.02

(p=0.31)

 Stroke

 Subtotal 0.85 (0.80 − 0.89)2414 (0.7) 2799 (0.8)

4148 (1.6) 5406 (2.1) 0.74 (0.70 − 0.78) Men 

1082 (1.2) 1259 (1.3) 0.83 (0.74 − 0.93) Women 

4547 (1.7) 5773 (2.3) 0.75 (0.71 − 0.80) Men 

 922 (1.0) 1137 (1.2) 0.76 (0.66 − 0.87) Women 

1747 (0.7) 2060 (0.8) 0.83 (0.76 − 0.90) Men 

 667 (0.7)  739 (0.8) 0.90 (0.78 − 1.04) Women 



Figure 4: Effects on CAUSE−SPECIFIC MORTALITY per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 1 1.5

Adjusted
heterogeneity
test*

99% or 95% CI

χ1
2=0.04

(p=0.84)

 Any vascular death

 Subtotal 0.88 (0.84 − 0.91)4798 (1.3) 5379 (1.5)

χ1
2=0.65

(p=0.42)

 Any non−vascular death

 Subtotal 0.96 (0.92 − 1.02)3084 (0.8) 3160 (0.9)

χ1
2=3.57

(p=0.06)

 Unknown cause

 Subtotal 0.87 (0.77 − 0.99)488 (0.1) 548 (0.1)

χ1
2=0.62

(p=0.43)

 Any death

 Subtotal 0.91 (0.88 − 0.93)8370 (2.3) 9087 (2.5)

3726 (1.4) 4248 (1.6) 0.87 (0.82 − 0.92) Men 

1072 (1.1) 1131 (1.2) 0.92 (0.82 − 1.03) Women 

2358 (0.9) 2394 (0.9) 0.97 (0.90 − 1.05) Men 

 726 (0.8)  766 (0.8) 0.94 (0.81 − 1.09) Women 

 347 (0.1)  367 (0.1) 0.93 (0.76 − 1.14) Men 

 141 (0.1)  181 (0.2) 0.75 (0.55 − 1.03) Women 

6431 (2.4) 7009 (2.6) 0.90 (0.86 − 0.95) Men 

1939 (2.0) 2078 (2.2) 0.91 (0.84 − 0.99) Women 



Online webappendix 

 

Efficacy and safety of LDL-lowering therapy among women and men: meta-analysis of individual data from 

174,000 participants in 27 randomised trials 

 

Webfigures  
 

Absolute (panel A) and proportional (panel B) differences in treatment group mean 2 

lipid levels at 1 year by sex in statin vs. control and more vs. less trials 

 

Effects on major vascular events per 1.0 mmol/L reduction in LDL cholesterol,  3 

subdivided by type of trial and gender   

 

Effects on major vascular events per mmol/L reduction in LDL cholesterol, 4  

subdivided by duration of treatment and gender 

 

Effects on major vascular events per 1.0 mmol/L reduction in LDL cholesterol, 5  

subdivided by baseline LDL cholesterol and gender 

 

Effects on major coronary events per 1.0 mmol/L reduction in LDL cholesterol,  6 

subdivided by 5−year vascular risk and gender. 

 

Effects on coronary revascularisation per 1.0 mmol/L reduction in LDL cholesterol,  7 

subdivided by 5−year vascular risk and gender. 

 

Effects on stroke subtypes per 1.0 mmol/L reduction in LDL cholesterol,  8 

subdivided by gender 

 

Effects on ischaemic stroke per 1.0 mmol/L reduction in LDL cholesterol,  9 

subdivided by 5−year vascular risk and gender 

 

Effects on any stroke per 1.0 mmol/L reduction in LDL cholesterol,  10 

subdivided by 5−year vascular risk and gender 

 

Effects on cancer incidence and cancer death per 1.0 mmol/L reduction 11 

in LDL cholesterol, subdivided by gender. 

 
Statistical appendix 12 
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Webfigure 1: Absolute (panel A) and proportional (panel B) differences in treatment 

group mean lipid levels at 1 year by gender in statin vs control and more vs less trials 

A 

B 
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Webfigure 2: Effects on MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by type of trial and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=3.79

(p=0.05)

 Statin vs. Control (22 trials) 

 Subtotal 0.80 (0.78 − 0.82)7447 (2.9) 9257 (3.6)

χ1
2=0.32

(p=0.57)

 More vs. Less (5 trials) 

 Subtotal 0.72 (0.66 − 0.78)3837 (4.5) 4416 (5.3)

χ1
2=0.95

(p=0.33)

 All 27 trials 

 Subtotal 0.79 (0.77 − 0.81)11284 (3.3) 13673 (4.0)

5803 (3.1)  7357 (4.1) 0.78 (0.75 − 0.82) Men 

1644 (2.2)  1900 (2.5) 0.85 (0.78 − 0.92) Women 

3140 (4.6)  3622 (5.4) 0.71 (0.63 − 0.80) Men 

 697 (4.4)   794 (5.1) 0.75 (0.58 − 0.97) Women 

8943 (3.5) 10979 (4.4) 0.78 (0.75 − 0.81) Men 

2341 (2.6)  2694 (3.0) 0.84 (0.78 − 0.91) Women 
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Webfigure 3: Effects on MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by duration of treatment and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=0.06

(p=0.81)

 0−1 year 

 Subtotal 0.88 (0.84 − 0.92)3617 (2.2) 4100 (2.5)

χ1
2=0.51

(p=0.48)

 1−2 years 

 Subtotal 0.78 (0.74 − 0.82)2212 (1.5) 2754 (1.8)

χ1
2=1.10

(p=0.30)

 2−3 years 

 Subtotal 0.75 (0.70 − 0.79)1846 (1.5) 2380 (1.9)

χ1
2=2.08

(p=0.15)

 3−4 years 

 Subtotal 0.72 (0.68 − 0.77)1516 (1.5) 1959 (1.9)

χ1
2=0.22

(p=0.64)

 4−5 years 

 Subtotal 0.77 (0.72 − 0.83)1224 (1.6) 1485 (2.0)

χ1
2=0.07

(p=0.80)

 5+ years 

 Subtotal 0.76 (0.69 − 0.85)869 (1.7) 995 (2.0)

2849 (3.4) 3267 (3.9) 0.87 (0.81 − 0.93) Men 

 768 (1.0)  833 (1.0) 0.94 (0.81 − 1.09) Women 

1742 (2.3) 2218 (2.9) 0.77 (0.71 − 0.83) Men 

 470 (0.6)  536 (0.7) 0.83 (0.70 − 0.99) Women 

1431 (2.2) 1887 (3.0) 0.73 (0.67 − 0.80) Men 

 415 (0.7)  493 (0.8) 0.81 (0.68 − 0.96) Women 

1188 (2.2) 1565 (3.0) 0.71 (0.64 − 0.78) Men 

 328 (0.6)  394 (0.8) 0.79 (0.65 − 0.96) Women 

1009 (2.6) 1229 (3.2) 0.77 (0.69 − 0.85) Men 

 215 (0.6)  256 (0.7) 0.80 (0.62 − 1.02) Women 

 724 (2.8)  813 (3.3) 0.76 (0.66 − 0.89) Men 

 145 (0.6)  182 (0.7) 0.76 (0.54 − 1.06) Women 
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Webfigure 4: Effects on MAJOR VASCULAR EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by baseline LDL cholesterol and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 1 1.5

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=1.95

(p=0.16)

 <2.0

 Subtotal 0.79 (0.65 − 0.95)923 (4.1) 1020 (4.6)

χ1
2=0.17

(p=0.68)

 ≥ 2.0, <3.0

 Subtotal 0.78 (0.73 − 0.83)3466 (3.5) 4029 (4.1)

χ1
2=0.11

(p=0.74)

 ≥ 3.0, <4.0

 Subtotal 0.79 (0.75 − 0.82)3930 (3.2) 4816 (3.9)

χ1
2=5.41

(p=0.02)

 ≥ 4.0

 Subtotal 0.80 (0.77 − 0.83)2809 (3.0) 3612 (4.0)

 740 (4.1)  830 (4.7) 0.75 (0.57 − 0.98) Men 

 183 (3.9)  190 (4.1) 0.97 (0.56 − 1.67) Women 

2838 (3.7) 3318 (4.3) 0.77 (0.71 − 0.85) Men 

 628 (2.9)  711 (3.2) 0.81 (0.66 − 0.98) Women 

3127 (3.5) 3825 (4.4) 0.78 (0.74 − 0.84) Men 

 803 (2.3)  991 (2.8) 0.80 (0.70 − 0.91) Women 

2110 (3.2) 2849 (4.5) 0.78 (0.73 − 0.82) Men 

 699 (2.5)  763 (2.8) 0.89 (0.80 − 0.99) Women 
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Webfigure 5: Effects on MAJOR CORONARY EVENTS per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by 5−year vascular risk at baseline and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 1 1.5

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=2.20

(p=0.14)

 <10%

 Subtotal 0.60 (0.53 − 0.69)326 (0.3) 523 (0.5)

χ1
2=3.39

(p=0.07)

 ≥ 10%, <20%

 Subtotal 0.76 (0.71 − 0.82)1644 (1.3) 1973 (1.6)

χ1
2=2.47

(p=0.12)

 ≥ 20%, <30%

 Subtotal 0.77 (0.72 − 0.82)1789 (1.9) 2282 (2.5)

χ1
2=0.00

(p=0.98)

 ≥ 30%

 Subtotal 0.78 (0.73 − 0.82)1471 (3.7) 1887 (4.9)

χ1
2=2.76

(p=0.10)

 Overall

 Subtotal 0.76 (0.73 − 0.79)5230 (1.5) 6665 (1.9)

 228 (0.4)  398 (0.7) 0.58 (0.47 − 0.70) Men 

  98 (0.2)  125 (0.3) 0.72 (0.49 − 1.06) Women 

1218 (1.3) 1503 (1.6) 0.73 (0.65 − 0.83) Men 

 426 (1.3)  470 (1.4) 0.85 (0.70 − 1.03) Women 

1466 (1.9) 1894 (2.4) 0.75 (0.68 − 0.82) Men 

 323 (2.2)  388 (2.8) 0.86 (0.71 − 1.04) Women 

1236 (3.6) 1611 (4.8) 0.77 (0.71 − 0.84) Men 

 235 (4.2)  276 (4.9) 0.81 (0.65 − 1.01) Women 

4148 (1.6) 5406 (2.1) 0.74 (0.70 − 0.78) Men 

1082 (1.2) 1259 (1.3) 0.83 (0.74 − 0.93) Women 
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Webfigure 6: Effects on CORONARY REVASCULARISATION per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by 5−year vascular risk at baseline and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=0.07

(p=0.79)

 <10%

 Subtotal 0.60 (0.52 − 0.70)297 (0.3) 477 (0.5)

χ1
2=1.26

(p=0.26)

 ≥ 10%, <20%

 Subtotal 0.75 (0.69 − 0.81)1706 (1.4) 2061 (1.7)

χ1
2=1.16

(p=0.28)

 ≥ 20%, <30%

 Subtotal 0.79 (0.74 − 0.84)2206 (2.5) 2717 (3.1)

χ1
2=0.79

(p=0.37)

 ≥ 30%

 Subtotal 0.76 (0.71 − 0.81)1260 (3.3) 1655 (4.4)

χ1
2=2.07

(p=0.15)

 Overall

 Subtotal 0.76 (0.73 − 0.78)5469 (1.5) 6910 (2.0)

 224 (0.4)  361 (0.6) 0.61 (0.49 − 0.76) Men 

  73 (0.2)  116 (0.3) 0.58 (0.38 − 0.89) Women 

1310 (1.4) 1595 (1.8) 0.72 (0.64 − 0.82) Men 

 396 (1.2)  466 (1.4) 0.83 (0.67 − 1.04) Women 

1919 (2.5) 2386 (3.2) 0.79 (0.73 − 0.86) Men 

 287 (2.0)  331 (2.4) 0.77 (0.61 − 0.97) Women 

1094 (3.3) 1431 (4.4) 0.76 (0.69 − 0.84) Men 

 166 (3.0)  224 (4.1) 0.72 (0.55 − 0.96) Women 

4547 (1.7) 5773 (2.3) 0.75 (0.71 − 0.80) Men 

 922 (1.0) 1137 (1.2) 0.76 (0.66 − 0.87) Women 
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Webfigure 7: Effects on STROKE SUBTYPES per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=1.42

(p=0.23)

 Ischaemic stroke

 Subtotal 0.80 (0.75 − 0.86)1540 (0.4) 1862 (0.5)

χ1
2=0.01

(p=0.94)

 Haemorrhagic stroke

 Subtotal 1.14 (0.96 − 1.36)286 (0.1) 242 (0.1)

χ1
2=0.00

(p=0.95)

 Stroke of unknown aetiology

 Subtotal 0.85 (0.77 − 0.95)588 (0.2) 695 (0.2)

1122 (0.4) 1377 (0.5) 0.78 (0.71 − 0.87) Men 

 418 (0.4)  485 (0.5) 0.87 (0.72 − 1.04) Women 

 203 (0.1)  171 (0.1) 1.14 (0.87 − 1.49) Men 

  83 (0.1)   71 (0.1) 1.16 (0.75 − 1.81) Women 

 422 (0.2)  512 (0.2) 0.84 (0.71 − 0.99) Men 

 166 (0.2)  183 (0.2) 0.90 (0.67 − 1.21) Women 
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Webfigure 8: Effects on ISCHAEMIC STROKE per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by 5−year vascular risk at baseline and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 1 1.5

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=0.83

(p=0.36)

 <10%

 Subtotal 0.68 (0.55 − 0.84)153 (0.2) 214 (0.2)

χ1
2=0.02

(p=0.89)

 ≥ 10%, <20%

 Subtotal 0.85 (0.75 − 0.97)496 (0.4) 559 (0.4)

χ1
2=1.07

(p=0.30)

 ≥ 20%, <30%

 Subtotal 0.80 (0.71 − 0.91)508 (0.5) 617 (0.7)

χ1
2=0.62

(p=0.43)

 ≥ 30%

 Subtotal 0.82 (0.72 − 0.93)383 (1.0) 472 (1.2)

χ1
2=1.42

(p=0.23)

 Overall

 Subtotal 0.80 (0.75 − 0.86)1540 (0.4) 1862 (0.5)

  74 (0.1)  111 (0.2) 0.64 (0.44 − 0.93) Men 

  79 (0.2)  103 (0.3) 0.73 (0.50 − 1.07) Women 

 343 (0.4)  386 (0.4) 0.83 (0.67 − 1.02) Men 

 153 (0.5)  173 (0.5) 0.92 (0.67 − 1.25) Women 

 399 (0.5)  498 (0.6) 0.77 (0.64 − 0.92) Men 

 109 (0.7)  119 (0.8) 0.95 (0.66 − 1.38) Women 

 306 (0.9)  382 (1.1) 0.81 (0.67 − 0.98) Men 

  77 (1.4)   90 (1.6) 0.86 (0.58 − 1.28) Women 

1122 (0.4) 1377 (0.5) 0.78 (0.71 − 0.87) Men 

 418 (0.4)  485 (0.5) 0.87 (0.72 − 1.04) Women 
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Webfigure 9: Effects on ANY STROKE per 1.0 mmol/L reduction in
LDL cholesterol, subdivided by 5−year vascular risk at baseline and gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 1 1.5

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=1.48

(p=0.22)

 <10%

 Subtotal 0.76 (0.65 − 0.90)263 (0.3) 330 (0.3)

χ1
2=0.37

(p=0.55)

 ≥ 10%, <20%

 Subtotal 0.86 (0.78 − 0.95)798 (0.6) 907 (0.7)

χ1
2=0.36

(p=0.55)

 ≥ 20%, <30%

 Subtotal 0.86 (0.78 − 0.95)782 (0.8) 901 (1.0)

χ1
2=0.03

(p=0.87)

 ≥ 30%

 Subtotal 0.86 (0.78 − 0.96)571 (1.5) 661 (1.7)

χ1
2=1.02

(p=0.31)

 Overall

 Subtotal 0.85 (0.80 − 0.89)2414 (0.7) 2799 (0.8)

 129 (0.2)  175 (0.3) 0.71 (0.53 − 0.96) Men 

 134 (0.3)  155 (0.4) 0.83 (0.60 − 1.13) Women 

 541 (0.6)  621 (0.7) 0.83 (0.70 − 0.97) Men 

 257 (0.8)  286 (0.9) 0.94 (0.74 − 1.19) Women 

 615 (0.8)  730 (0.9) 0.83 (0.72 − 0.96) Men 

 167 (1.1)  171 (1.2) 0.98 (0.73 − 1.32) Women 

 462 (1.4)  534 (1.6) 0.87 (0.74 − 1.01) Men 

 109 (1.9)  127 (2.2) 0.86 (0.61 − 1.19) Women 

1747 (0.7) 2060 (0.8) 0.83 (0.76 − 0.90) Men 

 667 (0.7)  739 (0.8) 0.90 (0.78 − 1.04) Women 
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Webfigure 10: Effects on CANCER INCIDENCE and CANCER DEATH per 1.0 mmol/L
reduction in LDL cholesterol, subdivided by gender

Events (% p.a.)

Statin/more Control/less
RR (CI) per 1mmol/L

reduction in LDL cholesterol

Control/less
better

Statin/more
better

0.5 0.75 1 1.25

Adjusted
heterogeneity
test*

99% or 95% CI

* Adjusted heterogeneity test calculated from a Cox model that corrects for non−gender differences between women and men
(see Methods and webappendix, p 14)

χ1
2=3.49

(p=0.06)

 Cancer incidence

 Subtotal 1.00 (0.96 − 1.04)5221 (1.5) 5210 (1.5)

χ1
2=0.06

(p=0.81)

 Cancer death

 Subtotal 0.99 (0.93 − 1.06)1834 (0.5) 1849 (0.5)

4124 (1.6) 4180 (1.6) 0.98 (0.93 − 1.04) Men 

1097 (1.2) 1030 (1.1) 1.08 (0.95 − 1.21) Women 

1461 (0.5) 1486 (0.5) 0.98 (0.89 − 1.08) Men 

 373 (0.4)  363 (0.4) 1.05 (0.85 − 1.29) Women 
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Statistical appendix 

Estimating the five year risk of major vascular event among the participants in 27 randomised trials 

of statin therapy 

 

The 5-year risk of a major vascular event (first non-fatal myocardial infarction, coronary death, stroke or 

coronary revascularisation procedure) was estimated using separate Cox proportional hazards models for the 

67,000 patients allocated the control regimen in the 22 trials of statin versus control (model 1) and the 

20,000 patients allocated the less intensive statin regimen in the 5 trials of more versus less statin (model 2). 

The results from these two regression models were then applied to all patients (including those in the active 

treatment arms), as described below.   

 

For patient i in study j with allocated treatment k (where k=0 corresponds to the control/less statin treatment 

and k=1 corresponds to the statin/more statin treatment), the hazard function in the control/less statin group 

was modelled by the regression equation: 

 

ℎ������ = ℎ����	
�	�
 + �� + ��
��� − 
̅.��� + ������� + ��������� 
 

 

where h0(t) is the baseline hazard function, α is an overall intercept term, βj represents the effect of study j 

relative to the Heart Protection Study for model 1 or the Study of the Effectiveness of Additional Reductions 

in Cholesterol and Homocysteine for model 2 (see Statistical appendix table, terms C), � represents a vector 

of log hazard ratios corresponding to the patient’s set of baseline characteristics xij0 (centred around study 

means 
̅.�� where appropriate: see Statistical appendix table, terms A), � represents a vector of log hazard 

ratios corresponding to interactions wij0 between various baseline characteristics (see Statistical appendix 

table, terms B), and  � represents a vector of log hazard ratios corresponding to trial-specific time dependent 

effects zj(t) (defined for initial six-monthly time periods: see Statistical appendix table, terms D). 

 

For each of the two regression models, the baseline characteristics xij and interactions wij were selected 

using backward elimination, with factors remaining in the model if they were statistically significant at the 

1% level (age and sex were to be included in both models irrespective of statistical significance). The 

baseline characteristics included in the final models are shown in the Statistical appendix table. The trial-

specific time dependent effects zj(t) were defined for initial six-monthly time periods and a backwards 

elimination strategy with statistical significance at 1% was employed to select the effects remaining in the 

models. 

 

The Cox models provide estimates of log hazard ratios, but provide no direct estimate of the baseline 

hazardℎ����. However, an estimate of the cumulative hazard function ����� can be recovered by estimation 

of baseline hazard contributions at failure times using the Kalbfleisch and Prentice method and, from that, an 

estimate of the baseline cumulative survival S0(t) = exp(-H0(t)) can be made.  
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Separating study participants according to baseline 5-year major vascular event risk 

 

The predicted 5-year risk of a major vascular event for all patients was estimated by: 

 

������� = 1 − ����� !"	�#$%&$'�!(&)*!̅.&+�$,�-(&)�$.�/&�0���     at t=5 years 

 

Trial participants were categorised into baseline categories of 5-year risk: <5%; 5 to <10%; 10 to <20%; 20 

to <30%; and 30% or larger. 

 

Statistical appendix table: Cox proportional hazard models predicting the risk of a first major 

vascular event in participants allocated to control (model 1) or less statin (model 2) 

Parameter      Model 1 

     Statin vs. Control 

   Model 2 

    More vs. less statin 

            Hazard ratio (95% CI)        Hazard ratio (95% CI) 

A. Baseline characteristics 

Male gender 1.56  (1.45 - 1.69) 1.07  (0.98 - 1.16) 

Current smoker  1.43  (1.28 - 1.60) 1.27  (1.18 - 1.38) 

Age (per 10 years) § 1.41  (1.35 - 1.48) 1.12  (1.08 - 1.16) 

Natural logarithm of HDL (per 1 
lnmmol/L) § 0.69  (0.63 - 0.75) 0.76  (0.68 - 0.86) 

LDL (per 1 mmol/L) § 1.14  (1.11 - 1.18) 1.19  (1.13 - 1.25) 

Treatment for hypertension 1.23  (1.17 - 1.29) 1.15  (1.08 - 1.22) 

Systolic BP (per 20mmHg) § 1.18  (1.13 - 1.23)  

Diastolic BP (per 10mmHg) § 0.95  (0.93 - 0.97)  

Creatinine (per 50µmol/L) §* 1.18  (1.12 - 1.23) 1.19  (1.10 - 1.28) 

History of MI 2.50 (2.23 - 2.81) 1.19  (1.07 - 1.32) 

History of other CHD, but no MI  1.83 (1.69 - 1.97)  

History of stroke 1.35 (1.25 - 1.46) 1.48  (1.33 - 1.64) 

History of PAD 1.24 (1.16 - 1.32) 1.38  (1.24 - 1.54) 

Other/nonspecific vascular disease 

history† 1.22 (1.06 - 1.42)  

History of diabetes mellitus 1.53 (1.45 - 1.62) 1.40  (1.29 - 1.51) 

B. Interaction terms # 

Age and history of MI (per 10 years) 0.74 (0.70 - 0.79)  

Age and history of other CHD (per 

10 years) 0.77 (0.71 - 0.83)  

Systolic BP and history of MI 0.91 (0.86 - 0.95)  

Systolic BP and other CHD  0.89 (0.84 - 0.94)  

Current smoker and male gender 0.80 (0.71 - 0.9)  

Male gender and  history of MI 0.78 (0.70 - 0.87)  

C. Trial-specific terms (to model 

average risk) 

SSSS 1.95 (1.78 - 2.13)  

WOSCOPS 0.91 (0.79 - 1.04)  

CARE 1.25 (1.13 - 1.39)  

Post-CABG 0.88 (0.72 - 1.07)  

AFCAPS/TexCAPS 0.55 (0.47 - 0.65)  

LIPID 1.06 (0.98 - 1.15)  

GISSI-P 0.74 (0.59 - 0.92)  

ASCOT-LLA 0.65 (0.56 - 0.75)  

PROSPER 2.00 (1.80 - 2.22)  

CARDS 0.67 (0.55 - 0.81)  

ALERT 0.87 (0.73 - 1.04)  

Page 13 of 14



HDL= high-density lipoprotein cholesterol. LDL= low-density lipoprotein cholesterol.  BP=blood pressure.  

MI=myocardial infarction. CHD=coronary heart disease. PAD=peripheral arterial disease 

* missing creatinine values at randomisation in ASCOT were replaced with creatinine measured at screening; in AFCAPS/TexCAPS, AURORA 

and 4D creatinine data were either not available (AFCAPS/TexCAPS) or not relevant (dialysis patients in AURORA/4D) and so centred values 

of 0 were used 

§ centred around study mean 

†defined as history of myocardial infarction or stroke for ALLHAT; history of heart failure in GISSI-HF and CORONA; carotid artery disease, 

carotid stenosis ≥50%, carotid endarterectomy and abdominal aortic aneurysm in AURORA 

# interpretation of the effects of the separate characteristics in these interactions should be based both on relevant main effects (part A) and the 

interaction effects (part B) 

 

Statistical test for heterogeneity of treatment effects in women and men 

A Cox proportional hazards regression model, stratified by trial, with age, diabetes, smoking, hypertension, 

history of vascular disease (defined as known coronary heart disease, cerebrovascular disease, or peripheral 

vascular disease), a treatment and male gender interacted with the weighted treatment allocation variable 

was used to test for heterogeneity of treatment effects in women and men.  

For patient i in study j with allocated treatment k (where k=0 corresponds to the control/less statin treatment 

and k=1 corresponds to the statin/more statin treatment), the hazard function was modelled by the regression 

equation: 

ℎ������ = ℎ����� exp 4
 + ��
���� + �������5 

 

where h0j(t) is the baseline hazard function for study j , α is an overall intercept term, βj represents a vector 

of log hazard ratios corresponding to the patient’s set of baseline characteristics xijk that differ between 

women and men (i.e. age, diabetes, smoking, hypertension, history of vascular disease), male gender and 

allocation to treatment variable weighted by one-year LDL reduction in the respective trial, � represents the 

log hazard ratio corresponding to the interaction wijk between male gender and the weighted allocation to 

treatment variable. 

ALLHAT-LLT 1.19 (1.07 - 1.32)  

LIPS 1.11 (0.87 - 1.42)  

ALLIANCE  1.51 (1.33 - 1.73)  

ASPEN  0.81 (0.67 - 0.97)  

4D 1.93 (1.63 - 2.28)  

MEGA 0.32 (0.26 - 0.39)  

JUPITER 0.48 (0.41 - 0.57)  

GISSI-HF 0.47 (0.37 - 0.60)  

AURORA  2.78 (2.46 - 3.14)  

CORONA 0.95 (0.79 - 1.16)  

A to Z  0.59  (0.40 - 0.86) 

PROVE-IT  1.76  (1.39 - 2.23) 

TNT  1.37  (1.24 - 1.51) 

IDEAL  1.21  (1.09 - 1.35) 

D. Trial and period-specific terms 

GISSI-P; months 0 to 6  4.27 (3.21 - 5.67)  

LIPS; months 0 to 6 4.00 (2.82 - 5.66)  

LIPS; months 7 to 12 2.96 (1.99 - 4.40)  

GISSI-HF; months 0 to 6  1.75 (1.20 - 2.56)  

A to Z; months 0 to 6  7.77  (5.03 - 12.02) 

A to Z; months 7 to 12  2.44  (1.51 - 3.95) 

PROVE-IT; months 0 to 6  3.78  (2.77 - 5.16) 

PROVE-IT; months 7 to 12  2.02  (1.46 - 2.79) 

TNT; months 0 to 6  1.41  (1.11 - 1.80) 

IDEAL; months 0 to 6  3.12  (2.48 - 3.93) 

IDEAL; months 7 to 12  1.39  (1.10 - 1.75) 
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