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IMPORTANCE Guidelines recommend targeting preventive interventions toward older adults
whose life expectancy is greater than the intervention’s time to benefit (TTB). The TTB for
statin therapy is unknown.

OBJECTIVE To conduct a survival meta-analysis of randomized clinical trials of statins to
determine the TTB for prevention of a first major adverse cardiovascular event (MACE) in
adults aged 50 to 75 years.

DATA SOURCES Studies were identified from previously published systematic reviews
(Cochrane Database of Systematic Reviews and US Preventive Services Task Force) and a
search of MEDLINE and Google Scholar for subsequently published studies until February 1,
2020.

STUDY SELECTION Randomized clinical trials of statins for primary prevention focusing on
older adults (mean age >55 years).

DATA EXTRACTION AND SYNTHESIS Two authors independently abstracted survival data for
the control and intervention groups. Weibull survival curves were fit, and a random-effects
model was used to estimate pooled absolute risk reductions (ARRs) between control and
intervention groups each year. Markov chain Monte Carlo methods were applied to
determine time to ARR thresholds.

MAIN OUTCOMES AND MEASURES The primary outcome was time to ARR thresholds (0.002,
0.005, and 0.010) for a first MACE, as defined by each trial. There were broad similarities in
the definition of MACE across trials, with all trials including myocardial infarction and
cardiovascular mortality.

RESULTS Eight trials randomizing 65 383 adults (66.3% men) were identified. The mean age
ranged from 55 to 69 years old and the mean length of follow-up ranged from 2 to 6 years.
Only 1 of 8 studies showed that statins decreased all-cause mortality. The meta-analysis
results suggested that 2.5 (95% CI, 1.7-3.4) years were needed to avoid 1 MACE for 100
patients treated with a statin. To prevent 1 MACE for 200 patients treated (ARR = 0.005), the
TTB was 1.3 (95% CI, 1.0-1.7) years, whereas the TTB to avoid 1 MACE for 500 patients treated
(ARR = 0.002) was 0.8 (95% CI, 0.5-1.0) years.

CONCLUSIONS AND RELEVANCE These findings suggest that treating 100 adults (aged 50-75
years) without known cardiovascular disease with a statin for 2.5 years prevented 1 MACE in 1
adult. Statins may help to prevent a first MACE in adults aged 50 to 75 years old if they have a
life expectancy of at least 2.5 years. There is no evidence of a mortality benefit.
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T he American Heart Association (AHA), American Col-
lege of Cardiology (ACC), and the US Preventive Services
Task Force (USPSTF) all recommend hydroxymethyl glu-

taryl coenzyme A reductase inhibitors (statins) for primary pre-
vention of cardiovascular events in adults aged 40 to 75 years
who have an elevated risk (most often defined as ≥7.5% risk of
major adverse cardiovascular event [MACE] within 10 years).1-3

These guidelines also emphasize the importance of individual-
izing statin decisions through clinician-patient discussions, ow-
ing to the tremendous heterogeneity in cardiovascular risk, co-
morbidity burden, and life expectancy in this population.

Although the benefits of statins to decrease cardiovascular
events such as myocardial infarction and stroke have been well
documented for adults younger than 75 years, when these ben-
efits occur is unclear. In contrast, the burdens of statins appear
to occur relatively quickly. The most commonly reported ad-
verse effect of statins is myalgia, which in some observational
studies is reported by as many as 30% of patients within weeks
of starting therapy.4 In addition, statins may contribute to im-
mediate polypharmacy5 and drug-disease6-9 or drug-drug
interactions,10 especially among the growing number of older
adults with multiple comorbidities and limited life expectancy
who are already using a large number of medications. Indeed, a
randomized clinical trial in older adults with a life expectancy
of less than 1 year showed worse self-reported quality of life at
60 days in patients who continued long-term statin therapy vs
those from whom it was withdrawn.11

These short-term potential burdens and harms of statins,
both perceived and real, highlight the importance of individu-
alizing statin therapy so that it is preferentially targeted to the
patients who are most likely to live long enough to also experi-
ence its benefits. Lee et al12 previously proposed a framework
for individualizing prevention decisions in older adults that fo-
cuses on a patient’s life expectancy and the intervention’s time
to benefit (TTB). Older adults with a limited life expectancy (usu-
ally defined as less than an intervention’s TTB) should avoid pre-
ventive interventions with an extended TTB, because these older
adults would be exposed to the up-front harms and burdens of
the intervention with little chance that they survive to experi-
ence the benefit. Although many indexes to predict life expec-
tancy for older adults have been validated and are available
through websites such as ePrognosis (ePrognosis.ucsf.edu), the
TTB of statins for the primary prevention of MACEs is unclear.

To help clinicians individualize statin therapy for primary
prevention in older adults, we conducted a survival meta-
analysis of the major randomized clinical trials to determine the
TTB for statins, which we defined as the time from statin initia-
tion to the prevention of a first MACE. We focused our analysis
on adults aged 50 to 75 years because this age group has the most
data from randomized clinical trials of the benefit of statins.

Methods
Literature Search
This study relied on publicly available, previously published
studies. The Committee of Human Research at the University
of California, San Francisco, determined that this research did

not meet the definition of human subjects research. This study
followed the Preferred Reporting Items for Systematic Re-
view and Meta-Analyses (PRISMA) statement guidelines. Two
independent reviewers (L.C.Y. and A.R.) identified published
trials from prior systematic reviews by the USPSTF13 and Taylor
et al14 in the Cochrane Database of Systematic Reviews. We also
searched MEDLINE/PubMed and Google Scholar for
subsequently published relevant studies until February 1, 2020,
using the search terms statin, HMG-CoA reductase inhibitors,
primary prevention, older, and cardiovascular. The trial names,
authors, and references of included trials and published
systematic reviews were screened for other potential trials. The
search strategy is illustrated in Figure 1.

Eligibility Criteria
To identify trials with patients in our target age group, we only
included randomized clinical trials with a mean patient age of
older than 55 years. Given our focus on primary prevention,
we focused on trials in which less than 15% of participants had
known preexisting cardiovascular disease. In addition, we fo-
cused on larger trials (>1000 participants) and trials rated as
high or moderate quality by Cochrane and USPSTF criteria.15

Figure 1. Study Identification and Selection

19 Studies identified through
USPSTF review13

18 Studies identified through
Cochrane review14

37 Studies identified

15 Duplicates removed

8 Studies included for final analysis

14 Excluded
9 Studies with <1000 participants
4 Studies with mean age <55 y
1 Study rated as poor quality

22 Studies for full-text review

Google Scholar and MEDLINE were searched for subsequently published
relevant studies. No additional studies were identified. USPSTF indicates US
Preventive Services Task Force.

Key Points
Question What is the time to benefit of statin therapy for primary
prevention of cardiovascular events in adults aged 50 to 75 years?

Findings In this survival meta-analysis of 8 trials randomizing
65 383 adults, 2.5 (95% CI, 1.7-3.4) years were needed to avoid 1
cardiovascular event for 100 patients treated with a statin.

Meaning These findings suggest that statin medications for the
primary prevention of cardiovascular events may reduce cardiac
events for some adults aged 50 to 75 years with a life expectancy
of at least 2.5 years; no data suggest a mortality benefit.

Research Original Investigation Time to Benefit of Statins for the Primary Prevention of Cardiovascular Events

180 JAMA Internal Medicine February 2021 Volume 181, Number 2 (Reprinted) jamainternalmedicine.com

© 2020 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Vesna Dokmanovic on 10/08/2024

https://www.equator-network.org/reporting-guidelines/prisma/
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2020.6084


Data Extraction
Two data extractors (L.C.Y. and A.R.) obtained relevant data
independently using a predetermined data collection table. Any
discrepancies between data extractors were resolved by an in-
dependent data extractor (S.J.L.)

Outcomes of Interest
Our primary outcome was time to the first major cardiovas-
cular end point, defined by each trial as a composite of car-
diovascular outcomes. Although each trial included different
cardiovascular events as part of their major cardiovascular end
point, there were broad similarities across trials. All trials in-
cluded myocardial infarction and cardiovascular mortality, and
4 trials each included revascularization,16-19 angina,16-18,20 and
stroke16,18,19,21 (see eTable in the Supplement for how each
study defined cardiovascular events).

Statistical Analysis
Unlike most meta-analyses in which the statistic of interest (ie,
hazard ratio) is reported in individual studies, our statistic of
interest was the TTB, which was not reported by individual
studies. To obtain the TTB for each study, we fit random-
effects Weibull survival curves using the annual event data for
the control and intervention groups, allowing both the scale
and shape Weibull parameters to vary for each arm of the study.
Using 100 000 Markov chain Monte Carlo simulations, we ob-
tained point estimates, standard errors, and 95% CIs for rates
of major adverse cardiovascular end points in the control and
intervention arms of each study. From this model, we ob-
tained estimates of time to specific absolute risk reduction
(ARR) thresholds (0.002, 0.005, and 0.010) for each study.
These ARR thresholds have been used in previously pub-
lished TTB analyses22,23 and risk prediction tools for shared
decision-making.24,25 Next, we pooled the estimates from each
study using a random-effects meta-analysis model. Hetero-
geneity and its effects were evaluated by using the I2 statistic.
The Markov chain Monte Carlo computations were con-
ducted in SAS, version 9.4 (SAS Institute, Inc); estimates for
individual studies were obtained using R, version 3.4.0 (R Proj-
ect for Statistical Computing); and a random-effects meta-
analysis was conducted in STATA, version 14.2 (StataCorp LLC).
We used similar methods to estimate TTB for cancer screen-
ing in previously published studies.22,23 We used the method
of DerSimonian and Laird26 to estimate and assess statistical
significance for the overall comparison effect. Differences were
considered significant at a 2-sided P = .05.

Results
We identified 8 randomized clinical trials16-21,27,28 that met our
inclusion criteria (65 383 participants; 33.7% women and 66.3%
men). The trials ranged in size from 1129 to 17 802 partici-
pants. The mean age was similar across trials, ranging from 55
(range, 45-64) to 69 (range, 65-75) years. These trials enrolled
participants from 1989 to 2010 and were generally successful
in recruiting participants without known cardiovascular dis-
ease, with all studies reporting less than 10% prevalence of prior

cardiovascular disease (including prior angina, myocardial in-
farction, and/or stroke). Seven trials16-18,20,21,27,28 reported base-
line blood pressures meeting the 2017 ACC/AHA3 criteria for
elevated or stage 1 hypertension (range, 132/78 to 164/95 mm
Hg) and 7 trials16-21,27 had above-optimal to borderline high
mean low-density-lipoprotein (108-192 mg/dL; to convert to
mmol/L, multiply by 0.0259) levels based on the National Cho-
lesterol Education Program Adult Treatment Panel III.29 Two
trials18,19 focused exclusively on persons with type 2 diabe-
tes; in the remaining studies, the prevalence of type 2 diabe-
tes ranged from 2% to 25%. Characteristics of included trials
are presented in Table 1.

Two studies1 7, 2 0 (14 437 partic ipants) examined
low-intensity statins (eg, pravastatin sodium, 10 mg); 5
studies18,19,21,27,28 (33 144 participants), moderate-intensity stat-
ins (eg, rosuvastatin calcium, 10 mg); and 1 study16 (17 802 par-
ticipants), high-intensity statins (eg, rosuvastatin calcium, 20
mg). Follow-up duration ranged from 2 to 6 years, and the ARR
of MACE varied from 0.4% (95% CI, −2.4% to 3.1%) in the AS-
PEN study to 3.9% (95% CI not available) in the CARDS study.
One study (JUPITER)16 reported that statins decreased all-
cause mortality; a second study (WOSCOPS)27 reported that
statins decreased cardiovascular mortality. No other study
found that statins decreased mortality.

Our survival meta-analysis suggested that the benefit of
statin therapy increased steadily with longer follow-up
(Figure 2). For example, at 1 year, 0.3 MACEs were prevented
for 100 persons treated with statins, increasing to 1.3 MACEs
prevented at 3 years. By 5 years, 2.5 MACEs were prevented
for 100 persons treated with a statin.

We determined that 2.5 (95% CI, 1.7-3.4) years were needed
to prevent 1 MACE per 100 adults aged 50 to 75 years treated
with a statin (ARR = 0.010) (Table 2 and eFigure in the Supple-
ment). Similarly, 200 adults aged 50 to 75 years would need
to be treated with a statin for 1.3 (95% CI, 1.0-1.7) years to avoid
1 MACE (ARR, 0.005), and 500 adults aged 50 to 75 years would
need to be treated with a statin for 0.8 (95% CI, 0.5-1.0) years
to avoid 1 MACE (ARR, 0.002).

The TTB to specific ARR thresholds varied across studies
(Table 2). For example, although the pooled time to prevent 1
MACE for 100 persons treated (ARR = 0.010) was 2.5 (95% CI,
1.7-3.4) years, the TTB for individual trials ranged from 1.4 (95%
CI, 0.5-3.4) years in the CARDS study to 6.5 (95% CI, 3.2-11.8)
years in the MEGA study. Statistical tests for heterogeneity
demonstrated that variation in the effect estimates between
different studies at each ARR threshold were likely due to
chance (P = .90 at ARR = 0.002, P = .71 at ARR = 0.005, and
P = .15 at ARR = 0.010), and our measure of inconsistency
showed that the percentage of variability in effect estimates
due to heterogeneity was low to moderate (I2 = 0 at
ARR = 0.002 and 0.005 and 34.3% at ARR = 0.010).

Discussion
In this survival meta-analysis, the TTB to prevent 1 MACE for 100
adults aged 50-75 years treated with statins was 2.5 years. These
results suggest that statins are most likely to benefit adults aged
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50-75 years with a life expectancy of greater than 2.5 years and
less likely to benefit those with a life expectancy of less than 2.5
years. Infact,becausethepotentialharmsofstatinsoccurswithin
weeks, whereas the benefits take years, adults aged 50 to 75 years
with a life expectancy of less than 2.5 years may be more likely
to be harmed than helped by statin therapy.

Results in the Context of Previous Studies
Although this is the first study, to our knowledge, to use
quantitative methods to determine the TTB for statins, the
concept of TTB for statins has long been recognized as
potentially important, and our results are consistent with
previous findings on this topic.30 Holmes and colleagues31

conducted a systematic review of statin randomized con-
trolled trials, focusing on TTB for all-cause mortality. Simi-
lar to our mortality findings, they found only 2 of 8 trials
showed all-cause mortality benefit. In the 2 trials that did
show benefit, the authors determined the TTB through
visual observation of curve separation at 1.5 years for the
ACAPS study32 and 2.5 to 3.0 years for the JUPITER study.16

Our study’s focus on MACE makes a direct comparison chal-
lenging. However, the relative similarity in TTB estimates
from the study by Holmes et al31 and our study supports the
general conclusion that it takes approximately 1.5 to 3.0
years for the benefits of statin therapy to be seen.

Uncertainty About the Harms of Statins
There is tremendous uncertainty surrounding the nature and
frequency of statin-associated adverse events, complicating
discussions about the potential benefits and risks of statins.33,34

Meta-analyses of randomized clinical trials of statins have gen-
erally shown that adverse event rates are similar in partici-
pants randomized to statin or placebo, suggesting no signifi-
cant increase in adverse events with statins.35,36 However,

Table 1. Characteristics of Included Studies

Source (study)

No. of
partici-
pants Age, ya

Women,
%

Mean baseline cardiovascular
risk factors

Treatment
Follow-up
duration, y

MACE ARR, %
(95% CI)

BP,
mm Hg

LDL-C
level,
mg/dL

Mean
HDL-C
level,
mg/dL

Low-intensity statin

Downs et al,20 1998
(AFCAPS/TexCAPS)

6605 58 (45-73) 15 138/78 150 36 Lovastatin,
20-40 mg

5 2.0 (1.0 to 3.0)

Nakamura et al,17 2006
(MEGA)

7832 58 (40-70) 68 132/78 157 58 Pravastatin
sodium,
10-20 mg

5 0.8 (0.2 to 1.5)

Moderate-intensity statin

Shepherd et al,27 1995
(WOSCOPS)

6595 55 (45-64) 0 136/84 192 44 Pravastatin
sodium, 40 mg

5 2.3 (1.1 to 3.4)

Sever et al,28 2003
(ASCOT-LLA)

10 305 63 (40-79) 19 164/95 133 51 Atorvastatin
calcium, 10 mg

3 1.4 (0.6 to 2.1)

Knopp et al,19 2006 (ASPEN) 2410 61 (40-75) 34 133/77 114 47 Atorvastatin
calcium, 10 mg

4 0.4 (−2.4 to 3.1)

Neil et al,18 2006 (CARDS) 1129 69 (65-75) 31 149/82 118 53 Atorvastatin
calcium, 10 mg

4 3.9 (NR)

Yusuf et al,21 2016 (HOPE-3) 12 705 66 (>55) 46 138/82 128 45 Rosuvastatin
calcium, 10 mg

6 1.1 (0.4 to 1.8)

High-intensity statin

Ridker et al,16 2008 (JUPITER) 17 802 66 (>50)b 38 134/80 108 49 Rosuvastatin
calcium, 20 mg

2 1.2 (0.7 to 1.6)

Abbreviations: AFCAPS/TexCAPS, Air Force/Texas Coronary Atherosclerosis
Prevention Study; ARR, absolute risk reduction; ASCOT-LLA, Anglo-
Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm; ASPEN, Atorvastatin
Study for Prevention of Coronary Heart Disease End Points in
Non-Insulin-Dependent Diabetes Mellitus; BP, blood pressure; CARDS,
Collaborative Atorvastatin Diabetes Study; HDL-C, high-density lipoprotein
cholesterol; HOPE, Heart Outcomes Prevention Evaluation Study; JUPITER,
Justification for the Use of Statins in Prevention: An Intervention Trial

Evaluating Rosuvastatin; LDL-C, low-density lipoprotein cholesterol; MACE,
major adverse cardiovascular event; MEGA, Management of Elevated
Cholesterol in the Primary Prevention Group of Adult Japanese; NR, not
reported; WOSCOPS, West of Scotland Coronary Prevention Study.

SI conversion factor: To convert cholesterol to mmol/L, multiply by 0.0259.
a Unless otherwise indicated, data are expressed as mean (range).
b Reported as median.

Figure 2. Pooled Mortality Curves for Major Adverse
Cardiovascular Events (MACE)
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many have argued that because trial populations are gener-
ally healthier than real-world clinical populations, observa-
tional studies may provide a more accurate estimate of the fre-
quency of adverse events in clinical practice.37-39 These
observational studies of statins in real-world clinical popula-
tions suggest that 10% to 25% of statin users have muscular
symptoms,6,40-42 with a substantial minority discontinuing
statins owing to the severity of these symptoms.43 Although
studies suggest that patients who discontinue statins
owing to adverse effects are often able to tolerate statins
subsequently,44 high-quality observational studies suggest that
statin-associated adverse events occur more frequently in clini-
cal practice than randomized clinical trials.33,37,38 In addi-
tion, observational studies suggest a small but likely real in-
creased risk of developing type 2 diabetes (about 0.2% per year
of treatment).45

Taken together, our TTB estimation and previously pub-
lished studies suggest that statins have substantial benefits (re-
ducing MACEs by 0.4%-3.9% during 2.5 years) (Table 1) that
accrue over time. Counterbalancing these benefits are the bur-
dens and potential harms of statin therapy that usually occur
within weeks of initiation.

Individualizing Decisions: Statin Risk-Benefit Discussions
These results can inform the risk-benefit discussions
for statin treatment recommended by the AHA/ACC
guidelines.3 For some patients, the delayed benefits of
statin treatment (avoiding myocardial infarction, stroke, or
cardiovascular death) may be more important than the risks
(most commonly myalgias and polypharmacy) that are usu-
ally reversible on discontinuation of statin treatment. For
other patients with limited life expectancy (approxi-
mately 2.5 years), the prospect of immediate risks for a 1 in

100 chance of benefit in several years may lead to a decision
to forego statin treatment. In fact, we may be underestimat-
ing the harms of statin therapy for patients with limited life
expectancy, because our estimate of harms are from
healthier populations, and patients with limited life expec-
tancy and high comorbidity burden are likely at higher risk
for adverse effects of statins.46-49 Given the uncertainty in
the true rates of harms and the tremendous heterogeneity
of older adults, the values and preferences of individual
older adults should play a central role in decisions about
statin therapy.

Individual patients may be best served by focusing on
TTB results from an individual study rather than focusing
on our pooled TTB results. For example, patients on low
doses of statins may be best served by focusing on the
MEGA study results showing relatively long times to benefit
(ie, 6.5 years for an ARR of 0.010), because the MEGA trial
used 10 to 20 mg of pravastatin sodium. Conversely,
patients with diabetes may be best served by focusing on
the CARDS study results showing relatively short times to
benefit (ie, 1.4 years for an ARR of 0.010), because the
CARDS study focused on persons with type 2 diabetes.
Thus, although our summary TTB results provide a global
estimate for primary prevention with statins, individual
patients may be best served by focusing on TTB results from
individual studies with similar statin interventions or
patient characteristics.

Strengths and Limitations
Our results should be interpreted in light of this study’s strengths
and limitations. A major strength of our study is that this is the
first, to our knowledge, to use quantitative methods to deter-
minetheTTBfortheprimarypreventionofcardiovascularevents

Table 2. TTB for the Primary Prevention of Major Adverse Cardiovascular Events for Older Adults

Source (study)

TTB (95% CI), ya

ARR = 0.002 ARR = 0.005 ARR = 0.010
Downs et al,20 1998 (AFCAPS/TexCAPS) 1.1 (0.3-2.8) 1.9 (0.8-3.8) 3.2 (1.7-5.5)

Nakamura et al,17 2006 (MEGA) 1.6 (0.4-4.4) 3.5 (1.3-7.8) 6.5 (3.2-11.8)

Shepherd et al,27 1995 (WOSCOPS) 0.9 (0.2-2.3) 1.5 (0.6-3.1) 2.5 (1.3-4.4)

Sever et al,28 2003 (ASCOT-LLA) 0.6 (0.2-1.3) 1.4 (0.6-2.9) 3.4 (1.3-7.3)

Knopp et al,19 2006 (ASPEN) 2.5 (0.5-8.4) 2.9 (0.8-7.7) 3.5 (1.3-7.9)

Neil et al,18 2006 (CARDS) 0.7 (0.1-2.9) 1.0 (0.2-3.0) 1.4 (0.5-3.4)

Yusuf et al,21 2016 (HOPE-3) 1.9 (0.4-5.2) 3.4 (1.2-7.8) 5.2 (2.8-8.8)

Ridker et al,16 2008 (JUPITER) 0.7 (0.4-1.1) 1.2 (0.9-1.7) 1.9 (1.5-2.4)

Summary TTB, y 0.8 (0.5-1.0) 1.3 (1.0-1.7) 2.5 (1.7-3.4)

Test of heterogeneity

I2, % 0 0 34.3

P value .90 .71 .15

Abbreviations: AFCAPS/TexCAPS, Air Force/Texas Coronary Atherosclerosis
Prevention Study; ARR, absolute risk reduction; ASCOT-LLA, Anglo-
Scandinavian Cardiac Outcomes Trial–Lipid Lowering Arm; ASPEN, Atorvastatin
Study for Prevention of Coronary Heart Disease Endpoints in Non–Insulin-
Dependent Diabetes Mellitus; CARDS, Collaborative Atorvastatin Diabetes
Study; HOPE, Heart Outcomes Prevention Evaluation Study; JUPITER,
Justification for the Use of Statins in Prevention: An Intervention Trial
Evaluating Rosuvastatin; MACE, Major Adverse Cardiovascular Event; MEGA,
Management of Elevated Cholesterol in the Primary Prevention Group of Adult

Japanese; TTB, time to benefit; WOSCOPS, West of Scotland Coronary
Prevention Study.
a ARR = 0.002 is the time to prevent 1 cardiovascular event per 500 persons

treated with a statin for primary prevention; ARR = 0.005, time to prevent 1
cardiovascular event per 200 persons treated with a statin; and TTB for
ARR = 0.010, time to prevent 1 cardiovascular event per 100 persons treated
with a statin.
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with statins in adults aged 50 to 75 years and fills a critical gap
for risk discussions about statins, especially for those patients
with a limited life expectancy.

One limitation of our study is a direct result of the age range
of study participants in previously published randomized trials
for statins used in primary prevention. Although our focus was
on older adults, we found only 3 studies with a mean age older
than 65 years, leading us to include studies with younger par-
ticipants. We were unable to include studies such as the Prava-
statin in Elderly Individuals at Risk of Vascular Disease
(PROSPER)50 owing to the high rates of preexisting cardiovas-
cular disease (>20%, the exclusion threshold used by previ-
ously published systematic reviews13,14 for guidelines on pri-
mary prevention). In the studies included in our meta-
analyses, therefore, most participants were aged 50 to 75 years,
making our results most relevant for adults in this age group.
Given the small numbers of study participants older than 75
years, it is unclear whether our results are applicable to these
older adults, consistent with acknowledged limitations of the
2019 guidelines from the ACC/AHA3 and USPSTF.2,13 This is not

surprising, because our analysis relied on many of the same stud-
ies that formed the evidence base for the previous guidelines.
Ongoing studies, such as the Statin Therapy for Reducing Events
in the Elderly (STAREE) trial, should provide valuable data to in-
form statin prescribing decisions in adults older than 75 years.51

Conclusions
In this meta-analysis, only 1 of 8 randomized trials found
that statins decreased all-cause mortality when used for pri-
mary prevention. We found that 100 adults aged 50 to 75
years would need to be treated for 2.5 years to avoid 1
MACE. This result suggests that statin treatment is most
appropriate for adults aged 50-75 years with a life expec-
tancy of greater than 2.5 years. For those with a life expec-
tancy of less than 2.5 years, the harms of statins may out-
weigh the benefits. These results reinforce the importance
of individualizing statin treatment decisions by incorporat-
ing each patient’s values and preferences.
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