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Background: Triglyceride levels were found to be independently predictive of the development 

of primary coronary heart disease in epidemiologic studies. The objective of this study was to 

determine whether triglyceride levels were predictive of cardiovascular events in randomized 

controlled trials (RCTs) of lipid-modifying drugs.

Methods: We performed a systematic review and meta-regression analysis of 40 RCTs of 

lipid-modifying drugs with cardiovascular events as an outcome. The log of the rate ratio of 

cardiovascular events (eg, coronary death or myocardial infarction) was plotted against the pro-

portional difference between treatment and control groups in triglyceride and other lipid levels 

(high density lipoprotein cholesterol [HDL-C], low density lipoprotein cholesterol [LDL-C], and 

total cholesterol) for all trials and for trials of primary and secondary prevention populations. 

Linear regression was used to determine the statistical significance of the relationship between 

lipid values and cardiovascular events.

Results: The proportional difference in triglyceride levels was predictive of cardiovascular 

events in all trials (P=0.005 for the slope of the regression line; N=40) and in primary prevention 

trials (P=0.010; N=11), but not in secondary prevention trials (P=0.114; N=25). The propor-

tional difference in HDL-C was not predictive of cardiovascular events in all trials (P=0.822; 

N=40), or in trials of primary (P=0.223; N=11) or secondary (P=0.487; N=25) prevention. 

LDL-C levels were predictive of cardiovascular events in both primary (P=0.002; N=11) and 

secondary (P,0.001; N=25) populations.

Conclusions: Changes in triglyceride levels were predictive of cardiovascular events in RCTs. 

This relationship was significant in primary prevention populations but not in secondary pre-

vention populations.

Keywords: cardiovascular diseases, triglycerides, cholesterol, risk factors

Introduction
Dyslipidemia is a risk factor for cardiovascular disease. An elevated level of low-

density lipoprotein cholesterol (LDL-C) is the most critical lipid risk factor.1,2 In 

patients who attain LDL-C target levels, there remains a residual risk of cardiovascular 

events, which might be associated with elevated levels of triglycerides or low levels 

of high-density lipoprotein cholesterol (HDL-C).3

Guidelines for coronary heart disease (CHD) risk assessment focus on either total 

cholesterol or LDL-C and are inconsistent in their recommendations regarding triglyc-

erides and HDL-C.2,4,5 The US Adult Treatment Panel III guideline identifies LDL-C as 

the primary target for lipid-lowering therapy but includes low HDL-C (but not elevated 

triglycerides) as a risk factor.2 The UK guideline recognizes triglycerides as an ancillary 
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risk factor,4 while the European guideline recognizes both 

triglycerides and HDL-C as risk factors.5 European and UK 

guidelines include HDL-C in risk assessment algorithms in 

the form of the total cholesterol (TC):HDL-C ratio.4,5 None 

of these guidelines specifies levels of triglycerides or HDL-C 

as treatment targets.

Several independent lines of evidence are available to 

address the question of the relationship between CHD and 

elevated levels of triglycerides and low levels of HDL-C: 

epidemiologic, genetic, and clinical trials of lipid-modifying 

drugs.6 Large observational (cohort) studies of the gen-

eral population indicate that both elevated triglycerides 

and reduced plasma levels of HDL-C are associated with 

increased cardiovascular risk.6 Genetic evidence suggests a 

causal association between triglycerides and CHD, whereas 

data for gene variants associated with isolated changes in 

plasma HDL-C levels are conflicting.6 Clinical trials of 

drugs targeting triglycerides and HDL-C – niacin,7,8 resins 

(bile acid sequestrants),9,10 and fibrates11 – indicate that these 

agents can reduce the risk of coronary events.

There is another independent line of evidence: meta-

regression analysis. Briel et al used this approach to 

measure the association between changes in HDL-C 

levels and coronary events.12 These authors concluded 

that increasing circulating HDL-C levels did not reduce 

the risk of coronary events.12 Meta-regression analysis 

has also been used to measure the association between 

changes in plasma triglyceride levels and stroke and 

carotid intima-media thickness, which is a measure of 

sub-clinical atherosclerosis.13 No significant associations 

were observed. There is, however, to our knowledge no 

published meta-regression analysis of the relationship 

between triglycerides and coronary events.

The objective of this study was thus to use meta-

 regression analysis of drug trial data to measure the associa-

tion between the change in plasma triglyceride levels and 

coronary events. We discuss the results in the context of the 

other lines of evidence of the relationship between CHD and 

triglycerides and HDL-C.

Methods
literature searches
Clinical trials were identified from selected systematic 

reviews and meta-analyses published through the year 

2007.14–17 PubMed was subsequently searched with the 

string “Randomized Controlled Trial” [All Fields] AND 

“antilipemic agents” [All Fields] AND “cardiovascular event” 

[All Fields] AND (Clinical Trial [ptyp] AND English [lang]) 

over the period of January 1, 2007 to January 24, 2012 to 

identify more recent trials.

study selection and data abstraction
Clinical trials were included in the analysis if they were 

reports of parallel-group, randomized, controlled trials of 

lipid-modifying drugs, presented data on triglyceride levels, 

had one or more cardiovascular events as an outcome, were 

written in English, and were published in the peer-reviewed 

literature. The control treatment could be placebo, diet, usual 

care, or active treatment with a different drug or the same 

drug at a different dose. Active treatments included statins, 

fibrates, bile acid sequestrants, cholesterol absorption inhibi-

tors, and nicotinic acids. Cardiovascular events were reported 

as composite endpoints, most commonly coronary death or 

myocardial infarction, though stroke, angina, and revascular-

ization also appeared as outcomes in some studies.  Studies 

were excluded if lipid data or cardiovascular outcomes were 

inadequately reported or if they presented results from a 

subgroup of a primary trial.

Data from the selected trials were abstracted into an 

Access database consisting of three relational data sets: 

information about the trial, information about the specific 

article, and the study results. Fields for the trial data set 

were the trial name and the trial acronym. Fields for the 

specific article were the citation, an abbreviation of the 

citation (first author and publication year), a description 

of the patients (CHD, diabetes, hypercholesterolemia, etc), 

CHD classification (primary or secondary prevention), the 

trial duration in years, the numbers of men and women, the 

outcome type (cardiovascular events, CHD events, athero-

sclerosis, or combinations thereof), and the drug class of 

the active treatment. Primary prevention trials were defined 

as those in which patients had had no prior cardiovascular 

events; a history of CHD in ,15% of subjects was allowed 

(in the case of the Antihypertensive and Lipid-Lowering 

Treatment to Prevent Heart Attack Trial [ALLHAT-LLT]),18 

as was a history of stroke (the Stroke Prevention by Aggres-

sive Reduction in Cholesterol Levels trial [SPARCL])19 or 

hypercholesterolemia (the Ezetimibe and Simvastatin in 

Hypercholesterolemia Enhances Atherosclerosis Regression 

trial [ENHANCE]),20 as long as there had been no cardio-

vascular events.  Secondary prevention trials were studies in 

which patients had experienced a cardiovascular event or 

were at increased risk of an event due to a cardiovascular 

risk equivalent (eg,  diabetes in the Collaborative Atorvasta-

tin Diabetes Study [CARDS],21 the Fenofibrate Intervention 

and Event Lowering in Diabetes trial [FIELD],22 and the 
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Outcome Reduction with an Initial Glargine Intervention 

trial [ORIGIN]).23 Trials were classified as mixed primary and 

secondary prevention if a proportion of subjects .15% had a 

history of cardiovascular events (the Action to Control Car-

diovascular Risk in Diabetes trial [ACCORD],24 and the Heart 

Protection Study [HPS]),25 diabetes (the Hokuriku Lipid 

Coronary Heart Disease Study-Pravastatin Atherosclerosis 

Trial [Holicos-PAT]),26 or vascular disease (the Prospective 

Study of Pravastatin in the Elderly at Risk [PROSPER],27 

Holicos-PAT).26 The results data set included the names of 

the active and control treatment arms, the number of subjects 

in the treatment arm, the type of cardiovascular event, the 

number of events, and lipid values (triglyceride, HDL-C, total 

cholesterol, and LDL-C) at the study endpoint or midpoint 

or, alternatively, as the on-study average.

statistical analysis
For each trial, the cardiovascular event rate (number of 

events divided by total person-years) in the treatment arm 

was divided by the rate in the control arm to obtain the rate 

ratio. The logarithm of the rate ratio was plotted against the 

proportional difference in triglyceride levels, calculated as:

 (TG
t
 - TG

c
)/TG

c
, (1)

where TG is triglycerides and subscripts t and c represent 

the treatment and control groups, respectively. Proportional 

differences in the other lipid values (HDL-C, total choles-

terol, and LDL-C) were calculated in the same way. Linear 

regression, performed in Comprehensive Meta-Analysis v. 

2.2.021 (Biostat Inc., Englewood, NJ, USA), was used to 

assess the effect of lipid levels on the rate ratio, first in all 

patients and then in patients with and without prior cardio-

vascular events/conditions that is, the secondary and primary 

prevention populations, respectively. In order to investigate 

potential confounding with other lipid variables, the analysis 

was repeated in subgroups of trials stratified by HDL-C, total 

cholesterol, and LDL-C levels above and below the median 

values. The P-value for the slope of the regression line was 

used to determine whether the proportional difference in the 

lipid values was predictive of a difference in the rate of car-

diovascular events between the treatment and control groups. 

A P-value,0.05 was considered statistically significant.

Results
studies included in the analysis
Forty studies met the inclusion criteria, with a total 

enrollment of 200,593 patients (Supplementary materials 

Table S1). Eleven trials were studies of primary prevention 

of a cardiovascular event9,18–20,28–34 and 25 were studies of 

secondary prevention;10,21–23,35–55 four trials included both 

types of prevention.24–27

Triglycerides and cardiovascular events  
in primary and secondary populations
Figure 1 shows the regression plots for triglycerides versus 

cardiovascular events. Based on the P-value of the slope of 

the regression line (P=0.005), triglycerides (ie, the propor-

tional difference) were predictive of cardiovascular events for 

all trials (Table 1). Triglycerides were significantly predictive 

of cardiovascular events in the 11 trials of primary preven-

tion (P=0.010; Table 1), but not in the 25 trials of secondary 

prevention (P=0.114; Table 1).

Table 1 presents the results of additional regression analy-

ses using HDL-C, total cholesterol, and LDL-C as indepen-

dent variables, which show that HDL-C was not predictive 
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Figure 1 Regression of triglycerides on the log of the rate ratio for (A) all trials, 
(B) primary prevention trials, and (C) secondary prevention trials. each panel shows 
the output from regression analysis in comprehensive Meta-analysis.
Notes: (A) 40 trials, slope =0.488, P=0.005; (B) 11 trials, slope =1.031, P=0.010; 
(C) 25 trials, slope =0.373, P=0.114.

 
V

as
cu

la
r 

H
ea

lth
 a

nd
 R

is
k 

M
an

ag
em

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ b
y 

54
.1

91
.4

0.
80

 o
n 

01
-A

pr
-2

01
7

F
or

 p
er

so
na

l u
se

 o
nl

y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

www.dovepress.com
www.dovepress.com
www.dovepress.com


Vascular Health and Risk Management 2013:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

674

stauffer et al

of cardiovascular events in either primary (P=0.223) or 

secondary (P=0.487) populations. Total cholesterol and 

LDL-C were predictive of cardiovascular events in both 

primary and secondary populations.

Stratification by HDL-C, LDL-C,  
and total cholesterol
To partially adjust for the inverse correlation between serum 

HDL-C and triglyceride levels, we stratified the analysis by 

on-study HDL-C levels of the active treatment groups. The 

median value of HDL-C across all the trials was 46.1 mg/dL, 

with a range of 32.7 to 60.3 mg/dL. Triglycerides were 

predictive of cardiovascular events in trials with HDL-C 

below (P=0.013) and above (P=0.018) the median (Table 1). 

Total cholesterol and LDL-C were also predictive of cardio-

vascular events in both sets of trials (Table 1).

The median values of LDL-C and total cholesterol in the 

active treatment groups were 100.2 mg/dL (range 55–181.7) 

and 172.2 mg/dL (range 135–257.1), respectively. When the 

trials were stratified by level of LDL-C (Table 1), triglycer-

ides were predictive of cardiovascular events in the group 

below the median (P=0.010), but not in the group above the 

median (P=0.136). Similarly, triglycerides predicted cardio-

vascular events in trials below the median total cholesterol 

(P=0.005), but not in those with total cholesterol above the 

median (P=0.107).

Discussion
The issue of whether triglycerides are significantly associated 

with CHD in primary but not secondary populations can be 

addressed by evidence from meta-regression analysis, cohort 

studies, and clinical trials of lipid-modifying drugs. In the 

current meta-regression analysis, triglyceride levels were 

significantly predictive of cardiovascular events in primary 

but not secondary patient populations. Similarly, in a system-

atic review of epidemiologic cohort studies, an independent 

association between elevated triglycerides and risk of CHD 

was statistically significant in 16 of 30 populations without 

pre-existing CHD, whereas triglycerides were not indepen-

dently associated with CHD in any of eight cohorts of patients 

with pre-existing CHD or diabetes mellitus.56

Clinical trials of lipid-modifying drugs targeting 

triglycerides (fibrates, niacin, and resins) and measuring 

CHD outcomes have been conducted mostly in secondary 

 populations. In the current analysis only two of these trials were 

conducted in primary populations and eight were conducted 

in secondary populations. The two trials conducted in primary 

populations were the Helsinki Heart Study (HHS) and the Lipid 

Research Clinics Coronary Primary Prevention Trial (LRC-

CPPT).9,30 In HHS, gemfibrozil significantly reduced the risk of 

CHD (P=0.02). In the LRC-CPPT trial of cholestyramine, the 

P-value was 0.08. The pooled random effects rate ratio for these 

two trials was 0.78 (0.65–0.93), P=0.006. Of the eight trials 

conducted in secondary populations (trials of cholestyramine,10 

gemfibrozil,47,55 bezafibrate,40,41 fenofibrate,22 and niacin in 

combination with either gemfibrozil and cholestyramine36 or 

simvastatin),37 in only one (the Veterans Affairs High-density 

Lipoprotein Cholesterol Intervention Trial [VA-HIT]) was 

there a statistically significant effect on coronary events 

(P=0.01).55 The P-values in the other seven trials ranged from 

Table 1 statistics for the regression analyses of lipid values versus cardiovascular eventsa

Triglycerides HDL-C Total cholesterolb LDL-C

Slope P-value Slope P-value Slope P-value Slope P-value

all studies (n=40) 0.488 0.005 0.085 0.822 1.030 ,0.001 0.624 ,0.001
Population (n=36)c

 Primary prevention (n=11) 1.031 0.010 2.251 0.223 1.232 0.044 0.932 0.002
 secondary prevention (n=25) 0.373 0.114 -0.288 0.487 1.264 ,0.001 0.507 ,0.001
HDL-C level (N=40)
 low (n=20) 0.605 0.013 0.127 0.773 1.294 ,0.001 0.539 ,0.001
 High (n=20) 0.624 0.018 0.719 0.367 0.602 0.041 0.776 ,0.001
LDL-C level (N=40)
 low (n=20) 0.765 0.010 0.252 0.625 0.952 ,0.001 0.585 ,0.001
 High (n=20) 0.352 0.136 -0.460 0.497 1.392 ,0.001 0.888 ,0.001
Total cholesterol level (n=38)b

 low (n=19) 0.765 0.005 -1.575 0.023 0.844 ,0.001 0.594 ,0.001
 High (n=19) 0.456 0.107 -0.455 0.502 1.475 ,0.001 1.026 ,0.001

Notes: aBold font indicates statistical significance at P,0.05; bJUPiTeR and aiM-HigH, which did not report total cholesterol, were omitted from analyses of total 
cholesterol; cthe analyses omitted the four trials with mixed primary and secondary populations.
Abbreviations: AIM-HIGH, Atherothrombosis Intervention in Metabolic syndrome with low HDL/High triglycerides: Impact on Global Health outcomes; HDL-C, high-density 
lipoprotein cholesterol; JUPITER, Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin; LDL-C, low-density lipoprotein cholesterol.
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0.07 to 0.93. The pooled random effects statistic for all eight 

trials trended towards but did not reach significance: rate ratio 

0.91 (0.80–1.03), P=0.15.

The consensus of these different lines of evidence is that 

the relationship between triglycerides and CHD is mani-

fested in primary patient populations but not in secondary 

populations. Part of the explanation of this may be that tri-

glycerides remain a risk factor in secondary  populations – the 

P-value of 0.114 represents a trend –  but that the magnitude of 

the risk is small in relation to the total risk of coronary events. 

This can be illustrated as follows. The median risk of CHD 

events in the placebo/control groups of clinical trials of about 

5 years duration was 4.6% in primary populations9,19,30,31,33,34 

and 15.5% in secondary populations.22,35,38,41,42,49 In the same 

set of trials, the median absolute reduction in the risk of 

coronary events resulting from treatment with the triglyceride-

modifying drugs gemfibrozil, cholestyramine, bezafibrate, 

or fenofibrate was 1.4%.9,22,30,41 This absolute risk reduction 

represents a relative risk reduction of 27.9% in the primary 

trials but only 8.4% in the secondary trials. This also explains 

the failures of clinical trials of drugs targeting triglycerides 

to achieve a statistically significant result in secondary 

 populations. These trials were powered to detect a relative risk 

reduction of 20%–25%,22,41 not an effect as small as 8%.

Plasma triglycerides and HDL-C are related metaboli-

cally and mechanistically in the pathophysiology of athero-

sclerosis, making it difficult to distinguish their effects on 

cardiovascular disease.6 Triglycerides are one of many com-

ponents of HDL particles, and enrichment of those particles 

with triglycerides may lead to dysfunctional metabolism that 

results in atherogenesis.57 Plasma triglyceride and HDL-C 

levels are typically weakly-to-moderately anti-correlated 

in population based cohort studies.56 This seesaw relation-

ship is seen in the effects of lipid-modifying drugs, which 

concomitantly increase HDL-C and decrease triglyceride 

levels.7,16,58–60 Mutations in genes encoding lipoprotein lipase 

and cholesteryl ester transfer protein have inverse effects on 

plasma levels of triglycerides and HDL-C, with correspond-

ing effects on the risk of CHD.61–65

Genetic evidence relating triglycerides to CHD comes 

from the –1131T .C allele of APOA5, which encodes apo-

lipoprotein A-V, a protein associated with triglyceride-rich 

very LDL (VLDL). First, –1131T .C is unrelated to plasma 

levels of LDL-C and comparatively moderately related to 

levels of HDL-C.66 Second, –1131T .C is strongly related 

to triglyceride concentration in a dose-dependent manner.66 

Third, –1131T .C is related to risk of CHD in an analogous 

dose-dependent manner.66 These findings are consistent with 

a causal role for triglyceride-mediated pathways in CHD.66 

Cohort studies are consistent with an association between 

elevated levels of plasma triglycerides and subsequent cardio-

vascular events in primary populations.56 In meta-regression 

analysis of clinical drug trials (the current analysis), changes 

in triglyceride levels were predictive of cardiovascular events 

in primary prevention populations.

For HDL-C, the pertinent genetic evidence comes from 

alleles of ABCA1, a gene encoding adenosine triphosphate-

binding cassette transporter A1. Loss-of-function mutations 

in ABCA1 decrease serum HDL-C but do not change levels of 

triglycerides or LDL-C; there is no associated risk of CHD.67 This 

argues against HDL-C having a causal relationship with CHD.67 

In cohort studies, low HDL-C levels were predictive of  coronary 

events (as opposed to coronary death) in 10 of 20 analyses 

of patients without pre-existing CHD.56 A meta-regression 

analysis reported by Briel et al showed no association between 

treatment-induced changes in HDL-C and risk of CHD.12 The 

current meta-regression analysis corroborates this result.

In summary, both genetic evidence and meta-regression 

analysis point to a relationship between circulating triglycer-

ide levels and CHD and the absence of a relationship between 

HDL-C and CHD. The evidence from population-based cohort 

studies is equivocal but consistent with a relationship between 

CHD and triglycerides and/or HDL-C. Meta- regression analy-

sis of clinical trial data constitutes observational evidence 

of associations between lipid levels and subsequent cardio-

vascular events. We addressed the possibility of systematic 

error due to confounding between lipid variables in stratified 

analyses. The results of these analyses indicate that there was 

no confounding with low HDL-C or high LDL-C or total 

cholesterol levels. The association between triglycerides and 

CHD events, however, was statistically significant in the low 

LDL-C and total cholesterol strata.

In cohort studies, the potential for confounding has been 

addressed by multivariable modeling. However, these analyses 

varied in the choice of type of model, in the lipid and non-lipid 

variables included, and in the structure of those variables.56 

The subjectivity in choosing these model features introduces 

the potential for systematic error, and there is evidence of 

confounding between triglycerides and HDL-C.56 The pool-

ing of individual patient data of multiple population-based 

cohort studies, as in the Emerging Risk Factor Collaboration 

analysis, reduces random error by increasing the sample size 

but does not remove the potential for systematic error.68 Meta-

analysis of cohort studies – in which cohorts of patients rather 

than individual patients are the unit of pooling – produces 

 statistically heterogeneous data sets.69 The alternative approach 
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is the systematic tallying of cohort studies according to whether 

they recorded a statistically significant relationship between 

triglyceride levels and coronary events.56

In conclusion, meta-regression analysis of clinical trial 

data agrees with genetic evidence and analyses of cohort 

studies, indicating that plasma triglyceride levels are predic-

tive of the risk of CHD. Furthermore, both meta-regression 

and systematic review of cohort studies suggest that this risk 

is manifest in primary but not secondary populations. This 

argues that triglycerides might be considered as a factor 

in risk assessment algorithms in primary populations, and 

that drugs targeting triglyceride levels are not a priority in 

 secondary populations. Genetic evidence and meta-regression 

analysis argue against a causal relationship between HDL-C 

and CHD.
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Table S1 clinical trials included in the analysis

Study acronym Cardiovascular outcome Timepoint (years)a Treatment arm N subjects N events

Primary preventionb

 aFcaPs/TexcaPs28 Fatal/non-fatal Mi, unstable  
angina, cardiac death

1 Placebo 3,301 183
lovastatin 3,304 116

 allHaT-llT18 coronary death or Mi 2 Usual care
Pravastatin

5,185
5,170

421
380

 ascOT-lla29 coronary death or Mi 2 Placebo 5,137 154
atorvastatin 5,168 100

 enHance20 coronary death, Mi, stroke, 
revascularization

2 simvastatin
simvastatin/ezetimibe

363 7
357 10

 HHs30 coronary death or Mi 3 Placebo 2,035 84
Gemfibrozil 2,046 56

 JUPiTeR31 cV death, Mi, stroke, angina, 
revascularization

4 Placebo 8,901 251
Rosuvastatin 8,901 142

 lRc-cPPT9 coronary death or Mi 7.4 Placebo 1,900 187
cholestyramine 1,906 155

 Mega33 coronary death, Mi, angina, 
revascularization

5.3-year mean Diet 3,966 101
Diet/pravastatin 3,866 66

 MeTeOR32 Mi, angina, coronary syndromes 2-year mean Placebo 252 0
Rosuvastatin 624 6

 sPaRcl19 coronary death or Mi 5-year mean Placebo 2,366 121
atorvastatin 2,365 83

 WOscOPs34 coronary death or Mi 5 Placebo 3,293 248
Pravastatin 3,302 174

secondary preventionc

 4s35 coronary death or Mi 5.4 Placebo 2,223 622
simvastatin 2,221 431

 aFRegs36 coronary death or  
hospitalization for angina

0.96 Placebo 72 16
Niacin/gemfibrozil/ 
cholestyramine

71 7

 aiM-HigH37 coronary death, Mi, 
revascularization

3.0 Placebo/simvastatin 1,696 274
niacin/simvastatin 1,718 282

 alliance38 coronary death, Mi, angina, 
revascularization

4.6 Usual care 1,225 333
atorvastatin 1,217 289

 a-Z39 cardiovascular death, Mi,  
readmission acs, stroke

0.67 Placebo/simvastatin 20 mg 2,232 343
simvastatin 40/80 mg 2,265 309

 BecaiT40 coronary death or Mi 5 Placebo 39 3
Bezafibrate 42 3

 BiP41 Fatal/non-fatal Mi or  
sudden death

6.2 Placebo 1,542 232
Bezafibrate 1,548 211

 CARDS21 Fatal/non-fatal Mi 2 Placebo 1,410 61
atorvastatin 1,428 33

 caRe42 coronary death or Mi 5-year mean Placebo 2,078 274
Pravastatin 2,081 212

 FIELD22 coronary death or Mi 5 Placebo 4,900 288
Fenofibrate 4,895 256

 gissi-P43 coronary death or Mi 2-year median Usual care 2,133 83
Pravastatin 2,138 67

 gReace44 coronary death, Mi,  
angina, revascularization

3-year mean Usual care 800 196
atorvastatin 800 96

 HaTs45 coronary death or Mi 3.0 Placebo 38 9
simvastatin/niacin 38 1

 HeRs46 coronary death or Mi 1 Placebo 1,383 176
estrogen-progestin 1,380 172

 HHs ancillary47 coronary death or Mi 5-year mean Placebo 317 24
Gemfibrozil 311 35

(Continued)

Supplementary material
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Table S1 (Continued)

Study acronym Cardiovascular outcome Timepoint (years)a Treatment arm N subjects N events

 IDEAL48 coronary death or Mi 2 simvastatin
atorvastatin

4,449
4,439

463
411

 LIPID49 coronary death or Mi 5-year median Placebo 
Pravastatin

4,502 
4,512

715 
557

 MiRacl50 coronary death or Mi 0.31 Placebo 1,548 169
atorvastatin 1,538 155

 ORigin23 cardiovascular death 6.2 Placebo 6,255 581
Omega-3 fatty acids 6,281 574

 PcaBgT51 Fatal/non-fatal Mi 4.3 lovastatin 5 mg 675 40
lovastatin 80 mg 676 35

 Plac-i52 coronary death or Mi 3 Placebo 202 19
Pravastatin 206 10

 RegRess53 coronary death or Mi 1 Placebo 434 16
Pravastatin 450 9

 sTaRs10 coronary death or Mi 3.25-year mean Usual care 24 5
Diet/cholestyramine 24 1

 TnT54 coronary death or Mi 3 atorvastatin 10 mg 5,006 418
atorvastatin 80 mg 4,995 334

 Va-HiT55 coronary death or Mi 3 Placebo 1,267 275
Gemfibrozil 1,264 219

Mixed primary and secondary preventiond

 ACCORD24 nonfatal Mi or stroke,  
or cV death

5 simvastatin/placebo 2,753 310
Simvastatin/fenofibrate 2,765 291

 Holicos-PaT26 coronary death, Mi,  
angina, revascularization

1 Diet only 749 37
Pravastatin 1,290 58

 HPs25 coronary death or Mi 3 Placebo 10,267 1212
simvastatin 10,269 898

 PROsPeR27 coronary death or Mi 0.25 Placebo 2,913 356
Pravastatin 2,891 292

Notes: aThe timepoint is either a single time at which the lipid values were reported or, if indicated, the time over which the on-study mean or median was calculated; 
ballHaT-llT had 14% of subjects with a history of coronary heart disease, but no indication of prior cardiovascular events, so was considered a primary prevention study. 
Patients in the sPaRcl trial had had a stroke, but did not have coronary heart disease. Patients in enHance were at increased risk due to elevated Tc, but were primary 
with respect to cardiovascular events; csubjects in CARDS and FIELD had diabetes (a CHD risk equivalent), and were therefore classified with the secondary prevention studies. 
subjects in ORigin were at high cV risk due to a history of cV events or diabetes; dpopulations were classified as mixed primary and secondary prevention if some subjects 
had a history cardiovascular events (36.5% in ACCORD, 41% in HPS), diabetes (13%–18% in Holicos-PAT), or vascular disease (44% in PROSPER, 17.5% in Holicos-PAT).
Abbreviations: 4S, Scandinavian Simvastatin Survival Study; ACCORD, Action to Control Cardiovascular Risk in Diabetes; AFCAPS/TexCAPS, Air Force/Texas Coronary 
Atherosceloris Prevention Study; AFREGS, Armed Forces Regression Study; AIM-HIGH, Atherothrombosis Intervention in Metabolic syndrome with low HDL/High 
triglycerides: impact on global Health outcomes; allHaT-llT, antihypertensive and lipid-lowering Treatment to Prevent Heart attack Trial; alliance, aggressive lipid-
Lowering Initiation Abates New Cardiac Events; ASCOT-LLA, Anglo-Scandinavian Cardiac Outcomes Trial--Lipid Lowering Arm; A-Z, A to Z Trial; BECAIT, BEzafibrate 
Coronary Atherosclerosis Intervention Trial; BIP, Bezafibrate Infarction Prevention; CARDS, Collaborative Atorvastatin Diabetes Study; CARE, Cholesterol and Recurrent 
Events; CHD, coronary heart disease; CV, cardiovascular; ENHANCE, Ezetimibe and Simvastatin in Hypercholesterolemia Enhances Atherosclerosis Regression; FIELD, 
Fenofibrate Intervention and Event Lowering in Diabetes; GISSI-P. Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto Miocardico-Prevenzione; GREACE, GREek 
Atorvastatin and Coronary heart disease Evaluation; HATS, HDL Atherosclerosis Treatment Study; HERS, Heart and Estrogen/progestin Replacement Study; HHS, Helsinki 
Heart Study; Hollicos-PAT, Hokuriku lipid coronary heart disease study-pravastatin atherosclerosis trial; HPS, Heart Protection Study; IDEAL, Incremental Decrease in 
End points through Aggressive Lipid lowering; JUPITER, Justification for the Use of Statins in Prevention: an InterventionTrial Evaluating Rosuvastatin; LIPID, Long-term 
Intervention with Pravastatin in Ischaemic Disease; LRC-CPPT, Lipid Research Clinics Coronary Primary Prevention Trial; MEGA, The Management of Elevated Cholesterol 
in the Primary Prevention group of adult Japanese; MeTeOR, Measuring effects on intima-Media Thickness: an evaluation of Rosuvastatin; Mi, myocardial infarction; MiRacl, 
Myocardial ischemia Reduction with aggressive cholesterol lowering; nR, not reported; ORigin, Outcome Reduction with an initial glargine intervention; PcaBgT, Post 
coronary artery Bypass graft Trial; Plac-i, Pravastatin limitation of atherosclerosis in the coronary arteries; PROsPeR, PROspective study of Pravastatin in the elderly at 
Risk; REGRESS, Regression Growth Evaluation Statin Study; SPARCL, Stroke Prevention by Aggressive Reduction in Cholesterol Levels; STARS, St Thomas’ Atherosclerosis 
Regression study; Tc, total cholesterol; TnT, Treating to new Targets; Va-HiT, Veterans affairs High-density lipoprotein cholesterol intervention Trial; WOscOPs, West 
of scotland coronary Prevention study.
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