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Abstract
The risk of atherosclerotic cardiovascular disease rises with age and remains the leading cause of death in older adults. Evi-
dence for the use of statins for primary prevention in older adults is limited, despite the possibility that this population may 
derive significant clinical benefit given its increased cardiovascular risk. Until publication of the 2018 AHA/ACC/AACVPR/
AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the Management of Blood Cholesterol, and the 2019 
ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease, guidelines for statin prescription in older adults 
remained unchanged despite new evidence of possible benefit in older adults. In this review, we present key updates in the 
2018 and 2019 guidelines and the evidence informing these updates. We compare the discordant recommendations of the 
seven major North American and European guidelines on cholesterol management released in the past 5 years and highlight 
gaps in the literature regarding primary prevention of cardiovascular disease in older adults. As most cardiovascular events 
in older adults are nonfatal, we ask how clinicians should weigh the risks and benefits of continuing a statin for primary pre-
vention in older adults. We also reframe the concept of deprescribing of statins in the older population, using the Geriatrics 
5Ms framework: Mind, Mobility, Medications, Multi-complexity, and what Matters Most to older adults. A recent call from 
the National Institute on Aging for a statin trial focusing on older adults extends from similar concerns.
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Key Points 

Seven major guidelines addressing statins for primary 
prevention have been released in the past 5 years; recom-
mendations made for older adults in these publications 
are discordant with age and clinical risk level at which it 
is suggested older patients start and stop a statin.

Retrospective studies of existing data and re-analysis 
of prospective data have yielded differing conclusions 
regarding the benefits of statins for primary prevention in 
older adults.

Further research and new types of analyses are needed 
to better determine which older individuals may benefit 
from statins for primary prevention based on broader 
considerations of risk and function, and to weigh the 
risks of negative functional and cognitive outcomes 
against the potential of prolonged (and possibly even 
improved) life.

1 Introduction

The risk of atherosclerotic cardiovascular disease (ASCVD) 
rises with age and remains the leading cause of death in 
older adults, accounting for 60% of deaths in those aged 
85 years and older [1]. Statins are the cornerstone of phar-
maceutical primary prevention of ASCVD and cardiac 
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events. Thus, statin use in those aged 79 years and older 
has increased fourfold in the past decade [2] in relation to 
the rise in prevalence of ASCVD in this population [3–6]. 
While evidence for the use of statins for primary preven-
tion of ASCVD in those over 75 years of age is limited [6], 
it is entirely possible that this age group is the most likely 
to benefit: increased ASCVD risk is almost inevitable with 
increasing age, including subclinical disease manifestations 
and accumulating risks of stroke or other severe primary 
events [7].

Recently, the 2013 American Cardiology Association/
American Heart Association (ACC/AHA) guidelines were 
replaced by the 2018 American Heart Association (AHA), 
American College of Cardiology (ACC), American Asso-
ciation of Cardiovascular and Pulmonary Rehabilitation 
(AACVPR), American Association Academy of Physi-
cian Assistants (AAPA), Association of Black Cardiolo-
gists (ABC), American College of Preventive Medicine 
(ACPM), American Diabetes Association (ADA), American 
Geriatrics Society (AGS), American Pharmacists Associa-
tion (APhA), American Society for Preventive Cardiology 
(ASPC), National Lipid Association (NLA), and Preven-
tive Cardiovascular Nurses Association (PCNA) Guideline 
on the Management of Blood Cholesterol (2018 AHA/ACC 
Cholesterol Guidelines) [8]. The updated 2018 AHA/ACC 
guidelines include new analyses of prospective and exist-
ing cohort data, contributing to relatively novel perspectives 
regarding potential benefits of statins for primary preven-
tion in older adults [1, 2, 9–13]. Shortly thereafter, the 2019 
ACC/AHA Guideline on the Primary Prevention of Cardio-
vascular Disease added clarity related to the use of statins for 
primary prevention in those up to age 75 years (2019 ACC/
AHA Primary Prevention Guidelines) [14].

In this review, we compare the discordant recommen-
dations of the seven major North American and European 
guidelines on cholesterol management released in the past 
5 years, with respect to primary prevention of cardiovascular 
disease (CVD) in older adults, including:

• US Department of Veterans Affairs and Department of 
Defense (VA/DoD, 2014) [15].

• UK National Institute for Health and Care Excellence 
(NICE-UK, 2014) [16].

• Canadian Cardiovascular Society (CCS, 2016) [17].
• US Preventive Services Task Force (USPSTF, 2016) 

[18].
• European Society of Cardiology/European Atheroscle-

rosis Society (ESC/EAS, 2016) [19].
• 2018 AHA/ACC Cholesterol Guidelines [8].
• 2019 ACC/AHA Primary Prevention Guidelines [14].

While these guidelines were largely derived from the 
same body of evidence, recommendations for older adults 

are discordant, highlighting the limitations, variability and 
ambiguity in the existing data [3, 10, 20]. We present key 
updates in the 2018 AHA/ACC Cholesterol Guidelines [8] 
and 2019 ACC/AHA Primary Prevention Guidelines [14] 
and the evidence informing these updates. We delineate dif-
ferences among the guidelines in relation to statins for pri-
mary prevention in older populations, highlighting current 
gaps in the literature.

Given that statins are recommended for older adults to 
prevent debilitating cardiac events, we also explore a novel 
question: how should clinicians weigh the risks and ben-
efits of continuing a statin for primary prevention in an 
older adult for whom a statin may have already success-
fully prevented a cardiac event? We reframe the concept of 
deprescribing statins in the older population by applying the 
concepts of ‘time to benefit’ and the ‘Geriatrics 5Ms frame-
work’ (Mind, Mobility, Medications, Multi-complexity, and 
what Matters Most to older adults) [21]. These approaches 
help delineate each individual patient’s unique priorities, and 
facilitate the delivery of individualized care. A recent call 
for a statin trial focusing on older adults from the National 
Institute on Aging (NIA) extends from similar concerns.

2  Divergence in Guidelines Remains: Age 
Cut Points and Defining Cardiovascular 
(CV) Risk in Older Adults

While all seven major cholesterol guidelines recommend 
an individualized and shared approach to care, the guide-
lines differ on several counts. Despite being derived from 
the same body of evidence, the seven major cholesterol 
guidelines diverge in two key areas: (1) methods to esti-
mate ASCVD risk; and (2) determination of optimal ages to 
discontinue statins (Table 1). Within the seven guidelines, 
four different ASCVD risk estimators have been applied 
to gauge thresholds of treatment. While these risk estima-
tors all include age in the equation, only the QRISK2 has 
been validated in those aged 80 years and older (up to age 
84 years) [3, 22].

The age cut-offs for statin prescription in older adults 
without ASCVD varies by guideline, from age 65 years in 
the ESC/EAS guideline, to no age cut-off in the VA/DoD 
guideline [15, 19], as shown in Table  1. The VA/DoD 
guideline advocates for periodic reassessment of ASCVD 
risk, using a cut-off of 12% 10-year risk of a major adverse 
cardiac event using the Pooled Cohort Equation (PCE) or 
Framingham Risk Estimator (FRE) [15, 23], rather than an 
age cut-off. The 2018 AHA/ACC Cholesterol Guidelines fall 
in between, recommending that it is reasonable to consider 
initiating a moderate intensity statin for those over 75 years 
of age with a low-density lipoprotein-cholesterol (LDL-C) 
of 70–189 mg/dL, because evidence to date, although of 
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limited quality, points towards benefit in those over 75 years 
of age [8].

With so much discord between the guidelines on these 
two critical considerations, we are left to consider the fol-
lowing questions. (1) Should age matter when evaluating 
clinical risk? (2) What tools are available to define cardio-
vascular (CV) risk in older adults?

2.1  Should Age Matter?

Age is one of the strongest risk factors for CVD, incorpo-
rated into nearly all risk calculators. It is possible that older 
adults, regardless of age, will derive the greatest net benefit 
from statin therapy [3, 24–27]. Assuming that statins for pri-
mary prevention in older and younger adults have a similar 
efficacy, 105,000 myocardial infarction (MI) and 68,000 cor-
onary heart disease (CHD) deaths could be prevented for 

those aged 75–94 years over 10 years at a cost of $25,000 
per disability-adjusted life-year [1, 4].

Existing ASCVD risk calculators are limited in their age 
range. The PCE is valid up to age 79 years, while data in 
those beyond age 75 years remain sparse and are an impor-
tant target for future research [18, 28]. The FRE is not well-
validated beyond age 75 years [17], while the ESC/EAS risk 
estimator (Systemic Coronary Risk Estimation [SCORE]) 
has not been validated in individuals over age 65 years 
[19]. The only tool to have included a cohort of adults over 
80 years of age (QRISK2) has a maximum age of validity of 
84 years. An age of 70 years or older automatically places 
healthy older adults at moderate risk per QRISK2 [22], ren-
dering it no more helpful than other CVD risk calculators 
for this age group.

We do not know whether negative functional outcomes, 
either real or perceived, related to statin use outweigh the 

Table 1  Differences in guideline indications for statins for primary prevention based on age and risk across the age spectrum [8, 14–19]

Age Cut Points for Recommenda�ons 

Guideline ≤ 64 years old 65 years old 75 years old 85 years old

ESC/EASa 2016 5-10% 10-yr risk per SCORE 
with LDL-C of ≥ 155b

SCORE not applicable beyond age 65 but should be considered in older adults 
with hypertension, smoking, diabetes and dyslipidemia  

CCSc 2016 10-19% 10-yr risk per modified FRS-CVD with 
LDL-C ≥ 135b and one risk factor

FRS is not well validated age >75, and indica�on for 
sta�ns is less defined 

USPSTF  2016 ≥ 10% 10-yr risk per PCE with
LDL-C ≤ 190 and one or more risk factor No recommenda�on given for those age ≥ 75

AHA/ACCd 2018 ≥ 7.5% 10-yr risk per PCE with LDL-C 70-189b
Age ≥ 75,  risk discussion should be used, including 

considering CAC. It is reasonable to consider moderate 
intensity sta�n for adults ≥ 75 with LDL-C 70-189b

ACC/AHAe 2019 ≥ 7.5% 10-yr risk per PCE with LDL-C 70-189b No recommenda�on given for those age ≥ 75

NICE-UKf 2014 ≥ 10% 10-yr risk per QRISK2 up to age 84 Consider atorvasta�n 
20mg for age ≥ 85

VA/DoD 2014 Consider moderate intensity sta�n for 6-12% 10-yr risk per FRE or PCE regardless of age (no age cut point) 
Indicated for ≥ 12% 10-yr risk per FRE or PCE regardless of age

Legend 

Recommenda�on Strong or Class I Weak or Class IIa Class II b No recommenda�on

ESC/EAS European Society of Cardiology/European Atherosclerosis Society, SCORE Systemic Coronary Risk Estimation, ACC/AHA Amer-
ican Cardiology Association/ American Heart Association, PCE Pooled Cohort Equation, CCS Canadian Cardiovascular Society, FRS-CVD 
Framingham Risk Score of Cardiovascular Disease, USPSTF United States Preventative Services Task Force, NICE-UK National Institute for 
Health and Care Excellence, United Kingdom, CAC  coronary artery calcium, VA/DoD Veterans Affairs/Department of Defense, LDL-C low-
density lipoprotein-cholesterol, FRE Framingham Risk Estimator, AHA American Heart Association, ACC  American College of Cardiology, 
AACVPR American Association of Cardiovascular and Pulmonary Rehabilitation, AAPA American Association Academy of Physician Assis-
tants, ABC Association of Black Cardiologists, ACPM American College of Preventive Medicine, ADA American Diabetes Association, AGS 
American Geriatrics Society, APhA American Pharmacists Association, ASPC American Society for Preventive Cardiology, NLA National Lipid 
Association, PCNA Preventive Cardiovascular Nurses Association
a If 10-year risk is ≥ 10%, an LDL-C ≥ 100 mg/dl is an indication for treatment. Age > 40 years with diabetes is an indication for treatment
b LDL-C represented throughout table measured in mg/dl
c If 10-year risk is ≥ 20%, no risk factors of LDL are required for treatment. Age ≥ 40 years with diabetes is an indication for treatment
d Full title is 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the Management of Blood 
Cholesterol. Age 40–75 years with diabetes or LDL-C ≥ 190 mg/dL is an indication for treatment
e Full title is 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease. Age 40–75  years with diabetes, or age 
20–75 years with LDL-C ≥ 190 mg/dL, is an indication for treatment
f High-risk type of diabetes regardless of age is also an indication for treatment
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benefit of statins in older adults with multimorbidity and an 
aging physiology as most studies were not powered to detect 
harm in this complex population [1]. Furthermore the poten-
tial benefits of statins in older adults with regard to stroke 
prevention, the development or progression of peripheral 
arterial disease, or the effects on cognition and frailty are 
unclear [3]. To address a patient’s unique risk and benefit 
profile from a particular statin therapy, consideration should 
be given in future studies to assessing their effect on the 
above health outcomes and the qualitative outcomes that are 
meaningful to older adults [1, 3].

2.2  How Do We Accurately Define CV Risk in Older 
Adults?

Using most current risk estimators, adults over 75 years 
of age always reach risk thresholds for statin prescribing; 
thus, the decision to treat this population with a statin is 
grounded exclusively in age alone [1, 3, 24, 29]. The lack 
of a screening tool that discriminates risk beyond age alone 
highlights an important area for further research to develop 
a risk calculator that accounts for successful aging. Moreo-
ver, none of the existing risk estimators account for impor-
tant age-related variables such as frailty, cognition, and 
functional status [10]. This presents a challenge as existing 
epidemiology suggests that age alone is a significant non-
modifiable risk factor for CVD. New tools that move beyond 
chronologic age, or the validation of existing tools, in older 
populations are needed to more accurately estimate ASCVD 
risk, particularly in those aged 80 years and older [1]. When 
validating these tools in older populations, consideration of 
geriatric specific concerns, such as frailty, cognition, func-
tion, falls, disability, and functional dependence, may help 
these estimators better predict clinical risk in older patients 
with complex medication conditions.

Recommendations in published guidelines do not agree 
because of the conflicting body of evidence on which they 
are based. Thus, the NIA has put out a call for a statin trial 
in older adults. Such a trial will provide critically needed 
information on the role of statins for primary prevention of 
ASCVD in older adults, including populations with greater 
heterogeneity, much older age, and diabetes.

3  Statins for Primary Prevention in Older 
Adults: Current State of Evidence

The 2018 AHA/ACC Cholesterol Guidelines and 2019 
ACC/AHA Primary Prevention Guidelines make several key 
points about using statins for primary prevention of CVD in 
older adults. The authors of the 2018 AHA/ACC Cholesterol 
Guidelines note the limitations of ASCVD risk estimators 
for older adults and recommend stratifying individuals by 

ASCVD risk score, while also considering risk-enhancing 
factors and the potential for further lifestyle modifications 
to determine if the risk estimator is accurate [8]. When con-
sidering factors that contribute to CV risk in older adults, 
beyond age, both the 2018 and 2019 guidelines incorporated 
data from the BioImage Study, to recommend that coronary 
artery calcium (CAC) be considered in the risk discussion in 
addition to clinical risk via the PCE for older adults [8, 14]. 
The strong negative predictive value of a CAC score of zero 
suggests statin therapy is not likely to yield clinical benefit 
for CVD prevention [8].

3.1  Evidence Informing 2018 and 2019 Guideline 
Updates

The evidence that informed the primary prevention rec-
ommendations in the 2018 and 2019 guidelines included 
retrospective analyses of existing data and new analyses of 
prospective data, yielding different conclusions, as shown 
in Table 2 [1, 2, 9–13]. Of note, original data collected in 
the above studies spanned a wide time period, during which 
many changes in cholesterol guidelines were made, contrib-
uting to possible selection bias within each trial. One posi-
tive trial supporting statins for primary prevention in older 
adults included a meta-analysis that combined randomized 
controlled trial data from HOPE-3 [30] and JUPITER [31] 
stratified by age, which showed significant statin benefits 
regardless of their advanced age [13]; this analysis was 
limited by the small number of participants over the age of 
75 years in the original trials.

In contrast, a post hoc analysis of the nonblinded lipid-
lowering component of the Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial (ALL-
HAT-LLT) stratified a group of older participants with 
moderate hypertension by age. The results of this analysis 
showed no significant difference in the risk of all-cause mor-
tality or death from CVD, CHD, or stroke compared with 
usual care in both the age and treatment groups. This analy-
sis has significant limitations. It was a nonblinded study with 
high rates of crossover between groups, the sample size in 
the > 75 years age group was small, and the event rate was 
low. Furthermore, these findings must be interpreted with 
caution as the trial was not designed to address the question 
answered in this post hoc analysis, and the methods were not 
used to control for confounding by indication [1, 2].

Although there are limitations to nonrandomized trial 
data, such as confounding by indication, there is also value 
in using pharmacoepidemiological techniques to understand 
the role of statins in real-world settings. A retrospective 
analysis of matched pairs in the Physicians’ Health Study 
(PHS), originally a randomized trial of aspirin for the pri-
mary prevention of CVD, showed significant benefit in all-
cause mortality and nonsignificant lower risk of CVD events 
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and stroke, regardless of age or functional status, in statin 
users [9].

3.2  Analyses Not Included in the 2018 and 2019 
Guideline Updates

Newer evidence complicates the picture; the following anal-
yses with conflicting results were not included in the 2018 
and 2019 guidelines. A Korean study with similar methods 
to the PHS analysis matched 639 pairs of statin users and 
nonusers over 75 years of age. This study supported statin 
use for primary prevention, with significant reductions in CV 
events (hazard ratio [HR] 0.59, 95% confidence interval [CI] 
0.41–0.85, p = 0.005) and all-cause mortality (HR 0.56, 95% 
CI 0.34–0.93, p = 0.024) in statin users [32]. On the other 
hand, a prospective cohort study using a subcohort of par-
ticipants over 70 years of age in the Systolic Blood Pressure 
Intervention Trial (SPRINT) compared statin use at baseline 
and found no significant difference in event rate in the statin 
versus no statin group [33]. A retrospective cohort study, 
published after the most recent guideline was finalized, used 
data from a cohort of Spanish primary care patients over 
75 years of age, stratified by age (75–84 and 85+ years) 
and presence of diabetes, to examine the role of statins in 
those without existing ASCVD. No significant reduction in 

ASCVD or all-cause mortality was found by decade of age 
in patients without diabetes; however, in those with diabe-
tes, statin use was associated with significant reductions in 
ASCVD and all-cause mortality, even at an advanced age. 
This effect diminished in those ≥ 85 years of age and was 
absent in those ≥ 90 years of age [11]; however, few patients 
over 85 years of age were included, limiting the power to 
detect benefit in this age group. A retrospective cohort study 
conducted in a French population aged 75 years and older 
examined the association of new statin use with incidence of 
acute coronary syndrome (ACS) and all-cause mortality in 
3642 matched pairs. The analysis was stratified by statins for 
secondary prevention, primary prevention with modifiable 
risk factors, and primary prevention without modifiable risk 
factors. Statin use was significantly associated with lower 
risk of ACS or all-cause mortality in the primary preven-
tion with modifiable risk factors group (HR 0.93, 95% CI 
0.89–0.96, p < 0.01). There was no significant difference 
in the primary prevention without modifiable risk factors 
group [34].

The Cholesterol Treatment Trialists’ Collaboration pub-
lished a meta-analysis in 2019 analyzing individual partici-
pant data of randomized statin trials with a duration at least 
two years (N = 186,854 participants). The meta-analysis 
included 28 trials: 5 primary prevention trials, 12 secondary 

Fig. 1  An illustration of how to weigh a “successfully prevented 
event”, showing two patients with identical cardiovascular risk pro-
files and their diverging trajectories based on guideline recommen-
dations for statin therapy [8, 14–19]. TC triglycerides, HDL high-
density lipoprotein, SBP systolic blood pressure, HTN hypertension, 
ASCVD atherosclerotic cardiovascular disease, OM diabetes, CV 
cardiovascular, 1° primary, 2° Secondary, CVD cardiovascular dis-
ease, CCS Canadian Cardiovascular Society, NICE-UK The National 
Institute for Health and Care Excellence United Kingdom, USPSTF 
United States Preventative Services Task Force, AHA/ACC  Ameri-

can Heart Association/American Cardiology Association, ESC/EAS 
European Society of Cardiology/European Atherosclerosis Society, 
VA/DoD Veterans Affairs/Department of Defense. aIf 10-year risk cal-
culated using the Pooled Cohort Equation. bRoyalty-free image titled 
“person” by Vaibhav Radhakrishnan from the Noun Project. cRecom-
mend for patient A as per CCS, NICE-UK, and USPSTF. dRecom-
mend for patient Bas per ACC/AHA, AHA/ACC, ESC/EAS and VA/
DoD. eRecommend for patient Bas er ACC/AHA, AHA/ACC, CCS, 
ESC/EAS, NICE-UK, and USPSTF (all guidelines except VA/DoD)
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prevention trials, and 11 trials that included participants both 
with and without existing ASCVD. The 5 primary preven-
tion trials contributed 26% (n = 48,164) of all participants 
included in the analysis, one-third of whom were enrolled 
in JUPITER and HOPE-3. Only 11% (n = 19,772) of par-
ticipants included were 65 years of age and older without 
a history of ASCVD; < 2% (3306) were over age 75 years. 
Although an overall significant reduction (21% proportional 
reduction, relative risk (RR) per 1 mmol/L reduction in 
LDL-C 0.79, 95% CI 0.77–0.81) in major vascular events 
was demonstrated, regardless of age, the generalizability of 
these conclusions to older adults without ASCVD remains 
limited by the small number of older participants. In sub-
group analysis of older adults without ASCVD, there was 
a significant trend towards smaller proportional risk reduc-
tions with increasing age (RR per 1 mmol/L reduction in 
LDL-C 0.75, 95% CI 0.71–0.80, p = 0.05 for trend), although 
event rates in those over 65 years of age were low in both 
treatment groups, suggesting a healthy cohort was studied 
compared with the general population (1.1–2.7% per annum) 
[35].

Although of variable quality, evidence to date shows 
some evidence of benefit in some populations aged 75 years 
and older. While a shared decision-making process is still 
recommended, older adults may benefit from statin therapy 
well beyond age 75 years, and it is reasonable to consider 
continuation of statin therapy for primary prevention in all 
older adults [8].

4  How Do We Weigh the Possibility 
of a Successfully Prevented Cardiac Event?

Shared decision making necessitates consideration of multi-
ple issues, including weighing conflicting data in older pop-
ulations. We add a key question to this process: how can we 
account for a ‘missed’ cardiac event that has been prevented 
by a statin taken for primary prevention? Is the possibility 
that an event was prevented by statin therapy considered 
when discussing the potential of statin deprescribing?

Consider the illustration in Fig. 1 showing two patients 
with identical CV risk profiles but different clinical trajecto-
ries. Both patients A and B are 65-year-old White men with 
a 10-year ASCVD risk of 8.5% per PCE. Patient A does 
not initiate statin therapy, as recommended per the CCS, 
NICE-UK, and USPSTF, while patient B does initiate statin 
therapy, as recommended per the ACC/AHA, AHA/ACC, 
ESC/EAS and VA/DoD. Patient A goes on to experience 
a cardiac event 3 years later, starts a statin for secondary 
prevention, and his CV risk continues to increase each year. 
Patient B, with his statin having reduced his ASCVD risk, 
does not experience a cardiac event. Patient B’s ASCVD 
risk continues to increase with age, but not to the degree 

of patient A, who experienced a cardiac event. Yet at age 
75 years, per the ACC/AHA, AHA/ACC, CCS, ESC/EAS, 
NICE-UK, and USPSTF guidelines, patient B may be con-
sidered for statin discontinuation. Due to age alone, patient 
B likely meets the risk threshold for statin initiation, but 
evidence of benefit and accurate CV risk estimation for 
someone his age is unclear.

How can we factor in patient B’s successfully prevented 
event? To date, there is no evidence to directly address 
this question. The consideration of time to benefit, which 
accounts for global function and life expectancy, may help 
clarify this question [36]. While shorter times to benefit have 
been proposed in younger populations for whom statins are 
used for secondary prevention [37], the time to benefit for 
primary prevention in older adults is estimated to be 2–5 
years: 2 years for MI prevention and 5 years for stroke pre-
vention [36]. This was derived from randomized controlled 
trial data in older adults without a history of ASCVD. Fur-
thermore, the majority of ASCVD events in older adults 
are nonfatal and may be significantly more serious than in 
younger people, leading to disability or functional decline 
[3, 38]. As the population lives longer, the extent of older 
adults living with multimorbidity continues ‘aging into non-
evidence-based territory’ [29]; thus, the debate regarding 
statins for primary prevention in older adults has evolved 
to consider not just the prevention of CV mortality but also 
CVD-free and disability-free survival.

Additional analysis of the ALLHAT-LLT data used 
restricted mean survival time analysis to estimate the total 
and coronary disease-free survival time projected over the 
6-year follow-up period, and up to 10 years, in the statin 
versus nonstatin groups. Although overall survival time 
was 33 days shorter for those treated with a statin versus 
placebo, the statin group gained 19 days free of CHD over 
6 years and a projected 78 more days free of CHD over 
10 years [39]. The use of disease-free survival time related 
to primary prevention in older adults represents a paradigm 
shift toward outcomes that may be more meaningful and reli-
able compared with previous approaches cited in fluctuating 
guidelines with ambiguous conclusions.

For an older adult who has successfully aged out of the 
guidelines and continues to tolerate a statin, it is reason-
able to consider continuing the statin. This is supported by 
a small body of evidence [9, 11, 13, 30] and led to the IIb 
recommendation in the 2018 AHA/ACC guideline, to rec-
ommend statins in those over 75 years of age. Future ran-
domized controlled trials are needed to distinguish which 
75-year-olds (and their older counterparts) may benefit from 
continued statin therapy based on age, risk, and functional 
(physical and cognitive) status [1]. Until more evidence is 
available, we recommend using a pragmatic approach in 
assessing the risks and benefits of statin continuation in 
adults such as patient B on an individual basis. We reframe 
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the question of deprescribing statins by incorporating the 
concepts of time to benefit and the Geriatrics 5Ms, as dis-
cussed in the next section.

5  Reframing Deprescribing of Statins: 
Application of the Geriatrics 5Ms

Some clinicians are concerned that older, frail individuals 
may be at increased risk of statin adverse effects. Depre-
scribing of statins significantly increases with age and 
increased frailty level, reaching nearly 18% per year among 
centenarians in a UK cohort study [38, 40].

Coupled with a limited life expectancy, it remains unclear 
whether older, frailer individuals with a limited life expec-
tancy will derive benefit from statin therapy for primary 
prevention [1, 3, 9, 24, 41–43]. This may also be true for 

older adults with life-limiting disease such as end-stage renal 
disease, end-stage heart failure, advanced dementia, or meta-
static cancer [44, 45]. Shared decision making remains a cor-
nerstone of appropriate prescribing for all patients, particu-
larly when considering whether to deprescribe medications 
where time to benefit may exceed predicted life expectancy. 
Most importantly, considerations may differ from one older 
adult to the next. We propose combining the assessment of 
time to benefit [36] and the Geriatrics 5Ms framework [21] 
when making a shared decision regarding deprescribing a 
statin for primary prevention.

As noted above, time to benefit can be used to evaluate 
the utility of initiation and continuation of preventative inter-
ventions [36]. Therefore, for individuals with an estimated 
life expectancy of < 2 years, it would be reasonable not to 
initiate or continue a statin for primary prevention, regard-
less of age. However, the life expectancy for patient B, a 

Fig. 2  Approach to deprescribing of statins in older adults utilizing the geriatric 5M’s framework [20, 32, 38, 39]. LE life expectancy, ESRD 
end-stage renal disease. aLee and Kim [36]. bTjia et al. [45]. c Kutner et al. [44]
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75-year-old male, ranged from 6.0 to 15.6 years. In that case, 
patient B’s life expectancy likely exceeds the time to benefit 
for a statin for primary prevention, and the decision to con-
tinue or discontinue his statin must incorporate individual 
patient preference [36]. One may also consider the potential 
benefits of statin use outside of increasing survival for an 
individual patient, such as stroke prevention, peripheral arte-
rial disease mitigation, benefits to cognition and the effect of 
statins on frailty, all which remain unknown [3, 39].

Time to benefit and life expectancy are only two factors to 
be considered when deciding to initiate or continue a statin 
for primary prevention for older adults. The Geriatrics 5Ms 
framework, which was proposed as a tool for communicating 
the key components of geriatric care, highlight the remain-
der of these important factors. The Geriatrics 5Ms include 
mind (cognition, memory, mood), mobility (gait, balance, 
falls, and function), medications (polypharmacy, adverse 
effects, deprescribing), multi-complexity (multimorbidity, 
biopsychosocial context), and matters most (individual goals 
and preferences) [21]. The 2018 AHA/ACC Cholesterol 
Guidelines include many of these geriatric concepts when 
considering statins for primary prevention in older adults, 
citing functional decline (physical or cognitive), multimor-
bidity, frailty, or reduced life expectancy as causes to re-
evaluate statin therapy [8]. These statements are supported 
by one randomized [44] and two nonrandomized studies [46, 
47] evaluating deprescribing statins in older, sicker popula-
tions with limited life expectancy. While statin deprescrib-
ing may be safe and preferable in some patient populations, 
these studies reveal the complexity of this decision as many 
of the frailer individuals with multi-complexity preferred to 
remain on statin therapy because they were at the highest 
CV risk [46].

For older adults with frailty, multimorbidity, and a life 
expectancy of 2 years or more, Fig. 2 suggests how the 
Geriatrics 5Ms can help clinicians guide the conversation 
on the risks and benefits of statin therapy [21]. Depending 
on patient B’s functional status, comorbid conditions, other 
medications, and preferences, he may or may not benefit 
from continued statin therapy beyond his current age of 
75 years. Incorporating time to benefit and the Geriatrics 
5Ms framework can facilitate informed, personalized deci-
sion making for older adults like patient B whose complexity 
and individuality may not be captured in current guidelines.

6  Next Steps and Future Research

A large randomized controlled trial that adequately rep-
resents multimorbid, older adults, particularly those aged 
80  years and above, and includes women and minori-
ties, is needed. This has been acknowledged as a priority 
by the NIA [1]. Future trials that assess disability-free or 

disease-free survival will augment limited primary evi-
dence of statin benefit beyond the prevention of CV death 
in older adults. Although many unique methods of frailty 
assessment have been developed for use in clinical trials [48, 
49], evidence suggests that many of these tools are equally 
valid. Despite the heterogeneity of the older adult popula-
tion, future statin trials should incorporate some method of 
frailty. Some of the gaps in our current knowledge may be 
addressed by the upcoming STAREE trial (Statin Therapy 
for Reducing Events in the Elderly; NCT02099123), a ran-
domized controlled trial in Australians aged 70 years or 
older without ASCVD, dementia, diabetes, or life-limiting 
disease, randomized to atorvastatin 40 mg daily or pla-
cebo. The investigators excluded individuals with reduced 
renal function (estimated glomerular filtration rate < 45 ml/
min/1.73 m2), chronic liver disease, a Modified Mini-Mental 
State Examination score < 78, and serious illness likely to 
cause death within the next 5 years. Primary outcomes of 
interest included (1) the composite of all-cause mortality, 
and the development of dementia and disability; and (2) 
major CV events (MI, ischemic stroke, CV death). Second-
ary outcomes included the development of diabetes, can-
cer, cognitive impairment, frailty or disability, transition to 
residential care facilities, and quality of life [1]. Results are 
expected some time in the year 2020 [2, 9, 29].

While the results of STAREE will be important, they 
will not represent a growing proportion of the population, 
namely multimorbid older adults with severe frailty [1, 3, 9]. 
Exclusion of individuals with diabetes and kidney disease 
may lead to lower event rates in this exclusively Australian 
cohort, and further limit generalizability [1]. Critiques of 
the STAREE design also note that by enrolling individu-
als aged 70 years and older, results will likely overlap with 
the JUPITER and HOPE-3 trials, perpetuating the lack of 
data in those aged 80 years and older. Furthermore, recent 
and ongoing trials of novel cholesterol-lowering agents, 
such as PCSK9 inhibitors, have not included older patients 
with multimorbidity, and it is unclear what role these drugs 
should have for primary prevention in older adults. Future 
research is ongoing in relation to the preferred statin agent 
and intensity of the statin used in older adults without a his-
tory of ASCVD [1]. New directives from the NIA no longer 
allow for exclusion criteria based on age alone. However, as 
with many drugs that have not been studied in older adults, 
it will take years before additional evidence is available to 
guide treatment plans.

A multidisciplinary team of experts published a joint 
statement concluding that the evidence for statin use in 
those aged 75 years and older without ASCVD is insuffi-
cient, and outlined key components of clinical trial design 
for the future investigation of statins for primary prevention 
in older adults [1]. Specifically, they proposed a pragmatic 
trial calling for the inclusion of a diverse population of 
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individuals aged 80 years and older with coexistent medi-
cal and cognitive frailty, polypharmacy, and multimorbidity, 
examining outcomes such as function, disability, and harm 
[RFA-AG-19-020]. Additionally, the panel noted the lack 
of research on how age-related pharmacokinetic and phar-
macodynamic changes affect adverse effects of individual 
statins. Finally, the panel noted the need for better predic-
tion tools estimating ASCVD in multimorbid older patients. 
Future studies should also consider assessing time to benefit, 
including the prime age or level of clinical risk to initiate or 
discontinue statin therapy in older adults [1].

7  Conclusion

As the older population grows in both number and ASCVD 
risk, clinicians rely on limited data regarding the role of 
statins for primary prevention of ASCVD in older adults. 
Further research is needed to understand which older indi-
viduals may benefit from preventative statin therapy, using 
a pragmatic trial design with comprehensive outcome meas-
ures to assess the risks and benefits of statin therapy on a 
complex population of older individuals. While existing 
cholesterol management guidelines may be helpful, clini-
cians must use what data and tools are available to make 
evidence-based decisions for individual patients. We agree 
with the 2018 AHA/ACC Cholesterol Guidelines that while 
randomized controlled data for patients beyond age 79 years 
is sparse, considerable randomized and nonrandomized data, 
as well as data from meta-analyses, support the use of statins 
for primary prevention in those aged 75 years and older, 
although questions and ambiguities remain in the literature. 
We recommend combining the assessment of clinical risk 
with time to benefit and the Geriatrics 5Ms to prevent under-
treatment of older adults with intermediate to high clinical 
risk, and to limit unnecessary exposure to harm in individu-
als who may not derive benefit or who prefer to stop statin 
therapy.
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