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Evaluation and Treatment of Older Patients
With Hypercholesterolemia
A Clinical Review
Timo E. Strandberg, MD, PhD; Laura Kolehmainen, MD, PhD; Alpo Vuorio, MD, PhD

D ecision making for administration of statins to older pa-
tients is complex, with little evidence to support or refute
benefit. We present 3 case scenarios of older patients to

illustrate this situation.

An Older Patient Not Taking Statins Who Develops
Cardiac Problems
Mr S was an 89-year-old white man who lived independently and
had hypertension and coronary artery disease (CAD). An acute myo-
cardial infarction occurred at age 70 years. During the past 2 years
he experienced chest pain on exertion that worsened with time. His
medications included typical CAD medications (aspirin [100 mg],
dipyridamole [150 mg], metoprolol [47.5 mg], isosorbide dinitrate
[20 mg], furosemide [40 mg], and sublingual nitrate as needed), but
he had not been prescribed a statin.

On a recent visit to his general practitioner for an annual checkup,
Mr S was found to have a low-density lipoprotein cholesterol (LDL-C)
concentration of 104 mg/dL (2.7 mmol/L). Although this level was
not considered elevated (reference, <115 mg/dL [3.0 mmol/L]), the

value was higher than 100 mg/L (2.5 mmol/L), which is the recom-
mended threshold for initiating treatment in the Finnish guideline
for secondary prevention. The patient’s physician believed that the
LDL-C level was somewhat elevated for a patient with CAD, but be-
cause of the patient’s old age, he did not recommend statin therapy.

Two months after this visit, the patient was taken to the emer-
gency department for chest pain and dyspnea. A diagnosis of acute
myocardial infarction and heart failure was made, and a coronary an-
giogram revealed extensive 3-vessel CAD. Because intervention for
the CAD was considered too high risk, conservative treatment
was administered. The patient received systemic levosimendan,
pleural effusions were drained, and diuretics and angiotensin-
converting enzyme inhibitors were administered, without improve-
ment in his symptoms. The patient died 2 months later.

An Older Patient Receiving Statins Who Has Good
Physical and Cognitive Function
Mr J is 92-year-old white man who also lives independently, has a
history of hypercholesterolemia, and smoked when he was younger.

IMPORTANCE Hypercholesterolemia is common among people older than 80 years.
Substantial functional heterogeneity exists among older patients, and decision making for
statin use differs in older patients relative to younger ones.

OBJECTIVE To discuss the presentation, modifying factors, and treatment of
hypercholesterolemia (usually with statins) among persons older than 80 years.

EVIDENCE REVIEW MEDLINE and other sources were searched from January 1990 to June
2014. Personal libraries and a hand search of reference lists from guidelines and reviews from
January 2000 to June 2014 were also used.

FINDINGS No randomized clinical trials (RCTs) of statin or any other hypocholesterolemic medica-
tion included persons older than 80 years at baseline. Findings from 75- to 80-year-old patients
enrolled in RCTs and information from observational studies support statin treatment for second-
ary prevention of atherosclerotic cardiovascular disease (ASCVD) and probably in patients with
diabetes without ASCVD. Harms from statin drugs are not increased in older patients, so the use
of these agents for primary prevention is possible. Because people older than 80 years are
biologically heterogeneous with varying life expectancy, may have frailty or comorbid conditions,
and may take multiple medications, the decision to treat with statins must be individualized.

CONCLUSIONS AND RELEVANCE Ideally, treatment of hypercholesterolemia for patients at risk
of ASCVD should start before they turn 80 years old. No RCT evidence exists to guide statin
initiation after age 80 years. Decisions to use statins in older individuals are made individually
and are not supported by high-quality evidence.
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About 30 years ago, he developed clinically significant CAD and un-
derwent a multivessel coronary artery bypass graft procedure at age
69 years. A statin was started after the bypass. At 92 Mr J lives an
active, independent life with his 90-year-old spouse (who also uses
a statin), drives his car, and goes bowling weekly at a local club. His
only current medications are atorvastatin (10 mg), ramipril (10 mg),
and aspirin (100 mg).

An Older Patient Receiving Statins Who Has Poor
Physical or Cognitive Function
Ms P is an unmarried 86-year-old white woman who has a history
of hypertension, hypercholesterolemia, and type 2 diabetes. Ultra-
sound examination had revealed atherosclerosis in the carotid ar-
teries, and Alzheimer disease was diagnosed 3 years ago. She lived
independently at home but because of gradually worsening neuro-
psychiatric symptoms was admitted to a nursing home. Her latest
Mini-Mental State Examination score was 11 of 30. For many years
she has taken simvastatin (20 mg) daily in addition to aspirin
(100 mg), bisoprolol (5 mg), and felonidipine (5 mg) for hyperten-
sion. She also takes galantamine (24 mg) and memantine (20 mg)
for Alzheimer disease, as well as quetiapine (75 mg), mirtazapine
(15 mg), and lorazepam (1 mg) for neuropsychiatric symptoms, pan-
toprazole (20 mg) for gastroprotection, a calcium–vitamin D com-
bination, and analgesics as needed. In total, she takes 12 different
medications.

Although she resides in a nursing home, her overall clinical con-
dition is stable. Her memory is failing, but she is otherwise alert and
physically active, without specific symptoms. Her physician, an ex-
perienced geriatrician, has no plan to change her cardiovascular
medications.

Features of Old Age
The 3 clinical scenarios summarized above are increasingly com-
mon in societies in which numbers of the oldest-old, ie, people older
than 80 years, are rapidly increasing. The life expectancy of such per-
sons is often underestimated. According to Organization for Eco-
nomic Co-operation and Development 2010 health data,1 the mean
life expectancy for an 80-year-old man in various European coun-
tries varied from 6.3 years (Hungary) to 8.7 years (Greece). For an
80-year-old woman, the range is from 6.9 years (Slovak Republic)
to 10.6 years (Spain, Switzerland). In the United States, an 80-year-
old man can expect to live another 8.1 years and a woman 9.7 years.2

Paralleling increased life expectancy is improved function and qual-
ity of life for the very elderly. A recent study comparing cohorts of
people born in 1905 and in 1915 when they were 93 and 95 years
old found that the 1915 cohort scored significantly better on the Mini-
Mental State Examination and had significantly better activities of
daily living scores than did the 1905 cohort.3

Death attributable to atherosclerotic cardiovascular disease
(ASCVD) is less common among younger people now than in the past,
resulting in a larger population of older individuals with chronic
ASCVD. Although the process of atherosclerosis starts early, clini-
cal complications of the disease are experienced in later life. Be-
cause of underreporting4 and prevalent subclinical disease, the in-
cidence of ASCVD events may be underestimated for people older
than 80 years. Aside from discrete ASCVD-related events such as
myocardial infarction or stroke, common geriatric conditions, in-
cluding dementia and frailty, may be caused by atherosclerotic

disease.5 A new challenge of arterial aging6 (arterial changes may
affect health status without “traditional” clinical manifestations such
as infarcts) also broadens the scope of prevention and treatment of
ASCVD risk factors such as hypercholesterolemia.

Individuals older than 80 years are physiologically heteroge-
neous, ranging from incapacitated nursing home residents to mara-
thon runners. This heterogeneity (Box) must be taken into account
when preventive therapies for chronic diseases are considered. Car-
diovascular prevention may be ineffective if it is started too late or
if initiated in low-risk patients when the benefits of treatment may
be overshadowed by adverse effects. Age is an important risk fac-
tor for ASCVD because of accumulated cellular damage often com-
bined with failure of compensatory cardiovascular homeostatic
mechanisms. However, the predictive value of traditional ASCVD risk
factors—eg, hypercholesterolemia, hypertension, and obesity—
may be reversed in old age.7 Therefore, it is difficult to predict which
older patients will benefit from primary prevention. The utility of
coronary calcium score, carotid intima-media thickness, and ge-
netic markers as indicators for determining who of the oldest-old
might benefit from primary prevention is not established. There is
some evidence that plasma homocysteine level may correlate well
with ASCVD risk in the oldest-old. In the randomized Prospective
Study of Pravastatin in the Elderly at Risk (PROSPER) comparing pla-
cebo and pravastatin in persons aged 70 to 82 years at baseline, the
number needed to treat to prevent 1 coronary event during 3.2 years
was 14.8 (95% CI, 9.3-36.6) for patients with high homocysteine lev-
els but 64.5 (95% CI, 21.4-�) for patients with low homocysteine
levels.8 When assessing older patients for primary prevention, life
expectancy and a patient’s overall health status must be consid-
ered in addition to ASCVD risk.9-11

Literature Search: Methods and Results
We reviewed the role of statins in prevention of ASCVD in the clini-
cal context of Mr S, Mr J, and Ms P. A literature search was con-
ducted incorporating publications from January 1990 to June 17,
2014. We updated 2 earlier reviews on this topic12,13 using the same
keywords (cholesterol, mortality) and the age limit 80 years or older.

Box. Distinguishing Features of Individuals Older Than 80 Years
When Considering Preventive Therapies

1. Shorter life expectancy than younger individuals
2. Chronological age often given greater weight than physiological

age
3. Substantial variation in physiological age between individuals

attributable to frailty, comorbid diseases, and cognitive decline
4. Risk factors for atherosclerotic cardiovascular disease do not

predict outcomes as well as they do for younger individuals
5. Competing causes of mortality mask the potential benefits of some

therapies
6. Frailty may exacerbate adverse effects of therapy
7. Polypharmacy may result in drug interactions
8. Musculoskeletal function, pain, and cognition adverse effects

of therapies (not restricted to statins) are more severe in older
individuals because these factors predispose to reduced
physical activity, sarcopenia, and falls
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We included reports having more than 500 participants and that re-
ported data on clinically meaningful end points such as mortality,
ASCVD, and physical function. Because few publications include pa-
tients 80 or older, we also evaluated research findings from popu-
lations with patients older than 65 years. The search yielded 26 ar-
ticles on statin therapy. Mortality or ASCVD events were the end point
for 15 studies and physical function the end point for 11 studies. For
details and keywords see the eFigure in the Supplement.

Our discussion of secondary prevention is based on the recent
American College of Cardiology (ACC)/American Heart Association
(AHA) guideline on the treatment of blood cholesterol.14 This guide-
line includes recommendations for patients older than 75 years.

Hypercholesterolemia
Effect on ASCVD
There is an established and graded association between serum cho-
lesterol levels and ASCVD risk.15 Hypercholesterolemia is present
when total cholesterol level exceeds 200 mg/dL (5.2 mmol/L), cor-
responding to an LDL- C level of 115 mg/dL (3.0 mmol/L), but many
clinicians target for LDL-C levels less than 100 mg/dL (2.5 mmol/L)
or less than 70 mg/dL (1.8 mmol/L) for secondary prevention.14 Al-
though low levels of high-density lipoprotein cholesterol and el-
evated triglyceride levels are associated with ASCVD risk in both
younger and older patients, they are not targets of drug therapy.
LDL-C is the main driver (“predisposing” factor) of the atheroscle-
rotic process in the arterial wall. Statins induce atherosclerotic plaque
regression when LDL-C levels are lowered to less than 100 mg/dL
(2.5 mmol/L).16 There is no evidence that any current treatment can
reduce LDL-C too much. Combination of a statin with new antipro-
protein convertase subtilisin/kexin type 9 (PCSK9) antibodies such
as evolocumab, alirocumab, and bococicumab may lower LDL-C
levels by up to 84%, resulting in levels less than 50 mg/dL
(1.3 mmol/L). During studies lasting up to 12 months, these very low
LDL-C levels have not been associated with any specific harms.17,18

In addition to being influenced by LDL-C, ASCVD events such
as acute myocardial infarction and stroke are influenced by other risk
factors such as smoking, hypertension, and diabetes. Conse-
quently, prevention must address total ASCVD risk in addition to
treating hypercholesterolemia.14

The Cholesterol Paradox in Old Age
In general, higher serum cholesterol level is associated with in-
creased ASCVD risk (especially for CAD) in middle-aged and early
old age patients. This association is attenuated in old age and can
be reversed.7 Cholesterol levels may decrease in old age because of
the development of frailty19 or as a result of the presence of comor-
bid conditions such as cancer. An apparent increase in mortality as-
sociated with low cholesterol level in older people may be related
to several factors, such as changes in cholesterol metabolism, mal-
nutrition, frailty, and chronic diseases leading to multidimensional
(biological, functional, psychological, and social) impairments,20,21

which simultaneously decrease cholesterol level and increase mor-
tality risk. After adjusting for chronic disease states, the positive as-
sociation between serum cholesterol levels and increased risk of
death from CAD in men and women with a mean age of 79.2 years
during a 5-year follow-up was restored.22 Although the relative dif-

ferences in risk related to cholesterol level decrease with age, in com-
parison with younger age the absolute effects of cholesterol level
on CAD mortality rates are much greater when people get older. The
association between elevated cholesterol levels and mortality was
also demonstrated in a meta-analysis of 61 observational studies con-
sisting of 892 337 individuals without a history of vascular disease
and with a mean follow-up of 13 years.15 Among 80- to 89-year old
individuals, the annual CAD mortality rate increased 10-fold more
for elderly patients compared with 40- to 49-year-olds for each
38.6-mg/dL (1-mmol/L) increase in total cholesterol levels.

The confusing relationship between the association between
cholesterol levels and mortality for the very old results in uncer-
tainty regarding the benefits of hypercholesterolemia drug treat-
ment for healthy, very old patients. A large 5-year primary preven-
tion randomized clinical trial (RCT) (n = 12 000) comparing
atorvastatin (40 mg) with placebo in healthy people older than 70
years (Statins for Reducing Events in the Elderly [STAREE]) has
been registered, with primary end points of total mortality or
institutionalization.23 Until the results of that trial are known, treat-
ment decisions regarding administration of cholesterol-lowering
agents for very old patients must be based on observational stud-
ies and extrapolations from the RCTs in younger people.

Treating Hypercholesterolemia in the Very Old—
Evidence From Statin Trials
Statin use for primary prevention is also increasing among people older
than 80 years, as shown in recent population-based surveys. In a large
US survey, the prevalence of use was 29% in persons aged 80 to 84
years, 24% in those aged 85 to 89 years, and 14% in those older than
90 years.24 Although treatment is often started late, the oldest pa-
tients using statins will have had a long-term, probably irreversible
“cholesterol burden” in their arteries; this should be considered when
the mortality and cardiovascular disease risks for older patients using
statins are compared with those for patients not using statins.

Because there are no RCTs of statins started in patients older
than 80 years, outcomes for this may be estimated from outcomes
from younger groups. Evidence of the benefit of treating hypercho-
lesterolemia is derived from large RCTs with mainly (but not exclu-
sively) statins, which can reduce LDL-C levels between 33% and 58%.
A large meta-analysis reported than LDL-C reduction is associated
with a major decrease in the ASCVD event rate25: each 38.6-mg/dL
(1-mmol/L) reduction in LDL-C level decreases the annual rate of ma-
jor ASCVD events by just more than one-fifth and all-cause mortal-
ity by 10%. The relative reduction of ASCVD has been similar at all
pretreatment LDL-C levels and observed in all relevant subgroups,
eg, men and women, younger and older persons, and those with and
without diabetes. The RCTs have included subgroups with ages rang-
ing from 75 to 80 years at baseline; in the PROSPER trial, all partici-
pants were aged 70 to 82 years at baseline.8 Because ASCVD events
were also reduced in 75- to 80-year-old patients in RCTs, the ACC/
AHA guideline supports continuing statin use beyond 75 years in per-
sons already taking and tolerating a statin.14 Based on same evi-
dence, the guideline also supports starting moderate-intensity statin
treatment (in alphabetical order: atorvastatin [10-20 mg], fluva-
statin [80 mg], lovastatin [40 mg], pitavastatin [2-4 mg], pravasta-
tin [40 mg], rosuvastatin [5-10 mg], simvastatin [20-40 mg]) in pa-
tients aged 75 to 82 years with clinical ASCVD. Listed doses have been
approved by the US Food and Drug Administration, but all statins
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and doses have not been tested in RCTs. Among individuals older
than 75 years without clinical ASCVD, additional factors must be
taken into account.

Observational studies in older people as well as the RCTs in which
the upper age limit at baseline has been 82 years are shown in
Table 1.26-40 These studies demonstrate the benefits of statins in pa-
tients older than 80 years with ASCVD as secondary prevention. This
probably applies to patients with diabetes, but the benefits of stat-
ins used for primary prevention in very old patients with diabetes is
not well known and recommendations are based on some obser-
vational evidence,28 expert opinion, and patient preference. In ad-
dition to considering a patient’s personal preferences, it is also im-
portant to consider life expectancy, treatment lag time to benefit,11

biological age (largely equivalent with the degree of frailty), cogni-
tive decline, comorbid conditions (multimorbidity), concomitant use

of multiple drugs (polypharmacy), and specific safety concerns re-
garding statin therapy in older individuals.

Effect of Frailty
Although lacking a universal definition, frailty is now considered a
geriatric syndrome characterized by reduced physiological reserve
and increased predisposition to even minor stressor events.19 Clini-
cally it can be defined phenotypically by a combination of weak-
ness, slowness, exhaustion, inactivity, and shrinking or as a cumu-
lative deficit model characterized by a frailty index. Frailty is a
common condition; it can be recognized in 10% of people older than
70 years, with prevalence steadily increasing with age. Frail indi-
viduals are particularly susceptible to drug adverse effects, and frailty
also may result in reduced treatment efficacy. For example, treat-
ing hypertension in healthy, robust patients older than 80 years re-

Table 1. Observational Studies and Randomized Clinical Trials of Statins in Older People With or Without ASCVD

Source
No. of

Participants Age, y
Mean

Follow-up, y
Patient
Characteristics

Mortality and ASCVD Findings
in Statin Users vs Nonusers

Observational

Gränsbo et al,26

2010
14 907 >80 Up to 5

(median,
0.8)

Post AMI Users: total mortality, 237.3 per 1000 patient-years; nonusers:
552.7 per 1000 patient-years (propensity score–adjusted HR,
0.55 [95% CI, 0.51-0.59])

Foody et al,27

2006
8432 ≥80 3.0 Medicare beneficiaries

discharged with AMI
Statin at discharge: total mortality, 460 (35.1%); no statin
at discharge: 3690 (51.7%) (propensity score–adjusted HR,
0.97 [0.87-1.09])

Olafsdottir
et al,28 2011

5152 66-96
(mean, 77)

5.3 Population-based,
12.5% had diabetes

Users with diabetes: total mortality, 42 (18.8%); nonusers
with diabetes: total mortality, 136 (32.7%) (adjusted HR,
0.47 [95% CI, 0.32-0.71])

Cooke et al,29

2009
4232 66-101

(mean, 77.5)
2.3 Population-based,

discharged from
hospital with CAD

Statin at discharge: total mortality, 186 (11.4%); no statin
at discharge: 934 (35.9%) (propensity score–adjusted HR,
0.74 [0.63-0.88] without age interaction)

Shah et al,30

2008
3779 >85 3.0 HFpEF Higher survival probability (log-rank P < .001) among those

with statin at discharge (adjusted HR, 0.73 [95% CI, 0.62-0.88])
Eaton et al,31

2002
2626 >65

(935 >85)
1.0 Nursing home Users: total mortality, 265 (20.2%); nonusers: 424 (32.3%)

(adjusted HR, 0.69 [95% CI, 0.58-0.81]): significant benefit
in men and women and age groups 75 to 84 and ≥85

Gnjidic et al,32

2013
1665 481

men ≥80
Up to 6.8
(mean, 4.0)

Population-based Nonsignificant reduction in total mortality (HR, 0.88 [0.66-1.18]);
no significant interaction (P = .73) between statin use and frailty

Galindo-Ocana
et al,33 2012

1260 Median, 80
(29% >84)

1.0 Multiple comorbidities
(mean comorbidities,
3.2)

Total mortality between users vs nonusers (adjusted HR, 0.67
[95% CI, 0.53-0.84])

Aronow and Ahn,34

2002
770 >80 3.0 Post AMI Reduction in new coronary events in all age groups including

those aged 91-100 y (users: 44 [56%]; nonusers: 78 [81%];
P < .001); total mortality not reported

Jacobs et al,35

2013
702 >85 85-90 Population-based Better survival (log-rank P = .01) among users vs nonusers

(adjusted HR, 0.61 [95% CI, 0.42-0.89])
Allen Maycock
et al,36 2002

655 ≥80 3.3 CAD Total mortality, 9% in users and 29% in nonusers (adjusted HR,
0.50 [95% CI, 0.26-0.96])

Meta-analyses of Placebo-Controlled RCTs

Savarese et al,37

2013 (primary
prevention)

24 674
(8 trials

[7 double-blind])

>65
(mean, 73)

3.5 No clinical CVD No significant reduction by statin in total mortality (RR, 0.94
[95% CI, 0.86-1.04]), but reductions in MI (0.61 [95% CI,
0.43-0.85]) and stroke (0.76 [95% CI, 0.63-0.93])

Alifalo et al,38

2008 (secondary
prevention)

19 569
(9 trials)

>65
(upper age
limit 80 y
in 4 trials)

3.7 Clinical ASCVD Users: total mortality, 1531 (15.6%); placebo: 1827 (18.7%)
(RR, 0.78 [95% CI, 0.65-0.89]); significant in all 4 trials with
the upper age limit of 80 y

Yan et al,39 2013
(meta-analysis
of RCTs of intensive
vs nonintensive
statin therapy)

11 132
(5 trials)

>65
(mean,

69.6-74.0)

3.0 CAD No significant difference in total mortality between intensive
and nonintensive statin treatment (HR, 0.97 [95% CI, 0.87-1.09])
but reductions in CVD events: nonfatal MI (RR, 0.78 [95% CI,
0.65-0.94]), stroke ( 0.72 [95% CI, 0.56-0.94]), and coronary
revascularization (0.69 [95% CI, 0.52-0.90])

Kjekshus et al,40

2007
(placebo-controlled
trial)

2064 >75 3.0 HFrEF Users: total mortality, 728 (29.0%): placebo: 759 (30.4%)
(HR, 0.95 [95% CI, 0.86-1.05])

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; AMI, acute myocardial infarction; CAD, coronary artery disease; CVD, cardiovascular disease;
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HR, hazard ratio; MI, myocardial infarction;
RCT, randomized clinical trial; RR, relative risk.
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sulted in reduced mortality and cardiovascular disease end points,
but the benefits were not seen if the older patients were frail.41 In
an observational study, frail men older than 70 years, of whom many
did not have ASCVD, did not show reduced mortality or institution-
alization with statin treatment.32 These observations are similar, for
example, to those from an RCT including patients with advanced
heart failure not benefitting from statin therapy.40 In contrast, some
studies have shown beneficial effects of statins in frail individuals,
such as nursing home residents, patients with many comorbid con-
ditions, and very old patients.31,33-35

Adverse Effects of Statins in Older Patients
Potential adverse effects are important to consider. In general,
based on RCT outcomes in adult patients younger than 80 years,
statins are safe and well tolerated.25 The same is true for intensive
statin therapy in patients older than 65 years but younger than
80 years.39 However, frail individuals with comorbidity and poly-
pharmacy may be more prone to adverse effects and drug inter-
actions. Because older persons with reduced hepatic or renal
function and other significant comorbidities were usually
excluded from the RCTs, the spectrum of statin adverse events
for these patients is not known. Serious adverse events may also
be more frequent in actual practice than those observed in con-
trolled studies. RCTs of statins in vulnerable patients, such as
those with advanced heart failure,40 end-stage renal disease,42 or
dementia,43 found few adverse effects of statins.

Well-documented, established adverse effects of statins in-
clude muscle toxicity, effects on liver enzyme levels, and the re-
cently discovered risk of diabetes.44-46 Cognitive and neurologic
symptoms have been reported, but there is no consistent evidence
supporting a cause-effect relationship between statin use and these
disorders.44,45

For older patients, the muscle-related effects are particularly im-
portant. Muscle effects range from pain without elevated serum cre-
atinine kinase levels to rhabdomyolysis. However, the occurrence
of life-threatening toxicity is rare. Evidence from 26 randomized
statin trials with 170 000 participants showed that the frequen-
cies of myopathy (symptoms plus creatinine kinase levels >10 times
the upper limit of normal ) and rhabdomyolysis were 11 and 3.4 per
100 000 person-years, respectively.25 Milder symptoms (myalgia
and cramps without elevated creatinine kinase levels) are com-
mon, but a true cause-effect relationship is difficult to establish.44,45

Age older than 75 to 80 years is often listed as a risk factor for ad-
verse effects such as myopathy,14 but actual evidence for this is in-
consistent and possibly confounded in part because of the typi-
cally less physically active lifestyle of older people. Adverse muscle
effects of statins and the increased overall vulnerability of older
people have raised concerns that statin treatment could promote
sarcopenia and predispose to frailty, falls, and morbidity, especially
in nursing home residents.47 These complications were not ob-
served in retrospective studies of people with mean ages older than
70 years (Table 2).31-33,48-54 However, most of the studies have not
included people older than 80 years at baseline or the frailest indi-
viduals living in nursing homes, ie, those about whom the greatest
concerns have been raised. Nevertheless, the general conclusion
from the available evidence in community-living older people is that
statin treatment has no general deteriorating effect on frailty or on
physical function. At the individual level—and especially in patients

already frail and with polypharmacy—it is important to provide close
follow-up for possible adverse effects and also be vigilant to situa-
tions, such as drug interactions, dehydration, and comorbidity, in
which risk of adverse effects increases.

Other considerations include elevations of hepatic transami-
nase levels, which usually resolve after dose reduction or discon-
tinuation of the drug or may also normalize spontaneously. The
clinical significance of statin-related diabetes is not known in
older patients, who may not have time to develop microvascular
complications.

There is a higher risk for drug interactions in older people be-
cause of polypharmacy. This risk may be higher with lipophilic stat-
ins (atorvastatin, lovastatin, pitavastatin, and simvastatin) metabo-
lized by cytochrome P450 3A4 (CYP3A4), which require surveillance
for adverse effects in this respect.13

Managing Hypercholesterolemia in People
Older Than 80 Years
It is important to consider possible secondary causes for hyper-
cholesterolemia, which in an older person may be associated with
liver or kidney disease, hypothyroidism (most important in old
age), or use of atypical antipsychotic drugs (clozapine, olanza-
pine, risperidone). Nonpharmacologic therapy should be consid-
ered to reduce total risk, including smoking cessation, sodium
restriction, avoidance of obesity, and increasing physical activity.
There may be caveats for dietary advice for hypercholesterol-
emia. Threats to quality of life and personal and cultural prefer-
ences must be recognized. In an older person, recommending
eating less fat or red meat may lead to accelerated sarcopenia and
frailty. A nutritionist should be involved when major changes in
diet or intentional weight loss is planned. Plant stanol/sterol prod-
ucts (eg, Benecol, Promise Activ, Smart Balance HeartRight, Becel
pro.Activ) reduce cholesterol absorption from the small intestine
and may reduce serum cholesterol levels by 10% to 17%.55 Their
use may be combined with statin treatment, but no outcome
studies are available.

Statins
After more than 25 years of clinical use, statins have been exten-
sively studied and are inexpensive. Physicians can prescribe stat-
ins with differing potencies and with different pharmacokinetic
properties (hydrophilic or lipophilic, metabolism, excretion, inter-
actions). The ACC/AHA guideline recommends a moderate-
intensity (but not a high-intensity) statin treatment for patients
older than 75 years and with clinically evident ASCVD.14 There is
no recommendation for initiating statins for patients older than
75 years and without clinical ASCVD. In these cases, decision mak-
ing is individualized (Box). It is best to choose a low- to moderate-
intensity statin regimen, such as with atorvastatin (10 mg), fluvas-
tatin (20-80 mg), lovastatin (20-40 mg), pitavastatin (1-4 mg),
pravastatin (10-40 mg), rosuvastatin (5-10 mg), or simvastatin
(10-40 mg). There are no age-specific monitoring recommenda-
tions, although the threshold for measuring levels of creatinine
kinase and glucose can be low. Development of frailty (weight
loss, physical inactivity) should be closely monitored in any older
individual, irrespective of statin treatment.

There is research interest in potential “pleiotherapeutic” ef-
fects of statins—ie, effects not related to ASCVD. These include bet-
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ter recovery from serious infections or trauma, reduced incidence
(or better outcome) of certain cancers, and fewer complications with
surgery.56-58 No RCT evidence for patients of any age are available
to support these claims.

Other Drugs
Nonstatin medications for hypercholesterolemia include ezeti-
mibe, which inhibits cholesterol absorption, and resins, which in-
hibit bile acid reabsorption. These medications can be combined with
statins or used alone, especially in statin-intolerant patients, to re-
duce LDL-C level. Fibrates and niacin, alone or combined with stat-
ins, can be used in select cases of combined hyperlipidemia and
hypertriglyceridemia. There are no outcome studies in patients older
than 80 years, and these drugs may have adverse effects that fur-
ther limit their use.59

When to Discontinue Statin Therapy?
Adverse Effects Threatening Physical
and Mental Function
It is mandatory to consider statin discontinuation if there are
adverse effects impairing quality of life that cannot be managed
by dose reduction or change of statin type. However, it is possible
to successfully rechallenge patients older than 75 years after an

adverse effect.60 Conditions that predispose to serious adverse
effects include drug interactions, extreme polypharmacy, frailty,
and comorbidity. It is important to note that comorbidity and
development of frailty are not indications for palliative care only;
nor is treatment in a nursing home considered palliative care.
Therefore, not using statin therapy for these reasons is not appro-
priate. Quality of life of even these most vulnerable patients can
be better preserved if an ASCVD event is avoided with statin
therapy.

Transition to End-of-Life Care
In the care of older patients, determination of life expectancy
is important9-11 but not always straightforward. Assessment
may be facilitated by calculators61 and predictive tools such
a s t h e M u l t i d i m e n s i o n a l P r o g n o s t i c I n d e x t h a t h a v e
been validated in older persons having a variety of clinical
conditions.10 When recommending preventive treatments
it is important to consider life expectancy, because it relates
to the time in which benefits or harms are expected.11,62 For
statin treatment , the time to benef it may be less than
2 years62—well within the general life expectancy of men
and women older than 80 years and also within the average
life expectancy (4 to 12 years depending on comorbidities)
of an individual with a new diagnosis of Alzheimer disease.63

When a decision to pursue only palliative or symptomatic

Table 2. Observational Studies of Statin Therapy and Functioning in Older People

Source
No. of

Participants Age, y

Proportion
of Women,

No. (%) Follow-up, y Findings in Statin Users
LaCroix et al,48

2008
(WHI-OS)

25 378 65-79 25 378 (100) 3.0 No overall association with development of frailty (adjusted OR,
1.00 [95% CI, 0.85-1.16]); longer use (at least 3 y) with low-potency
statins (simvastatin, lovastatin, pravastatin, or fluvastatin) was
associated with less development of frailty (OR, 0.55 [95% CI,
0.28-1.09]; P = .02 for trend)

Gray et al,49

2012 (WHI
clinical trials)

5777 65-79 5777 (100) 6.0 No overall association with physical performance including walk
speed, grip strength, and chair stands

Cooke et al,29

2009
4232 66-101

(mean, 77.5)
2196 (52) Mean, 2.3 Despite a reduction in total mortality (Table 1), no difference

in health service utilization (HR, 1.04 [95% CI, 0.97-1.12])
Lee et al,50

2014
4137 >65

(mean, 72.9)
0 Mean, 6.9 Modestly lower physical activity than among nonusers (difference

in metabolic equivalents, −0.03 [95% CI, −0.04 to −0.02])
Lynch et al,51

2012
3422 Mean, 81 2053 (60) Rehabilitation

period
(median,
36 d)

Various indications (eg, stroke, hip fracture, major surgery) for
rehabilitation; greater adjusted improvement in the 20-point
Barthel scores (4.30 vs 3.59 points, P < .001) during the
rehabilitation period (similar scores at baseline)

Gray et al,52

2011 (Health
Aging and
Body
Composition
Study)

3055 70-79 1587 (52) 6.5 No effect on development of mobility disability (HR, 1.02
[95% CI, 0.87-1.17])

Eaton et al,31

2002
2626

(nursing home
patients)

>65
(935 >85)

1897 (72) 1.0 Despite lower total mortality (Table 1), no difference in decline
of physical function (HR, 0.89 [95% CI, 0.55-1.45]) in men; 0.96
[95% CI, 0.73-1.26] in women)

Gnjidic et al,32

2013
1665 >70

(mean, 77);
481 men ≥80

0 Up to 6.8 No significant interaction (P = .40) between statin use and frailty
for institutionalization

Galindo-Ocana
et al,33 2012

1260
(patients with

multiple morbidities
(polypathological)

Median, 80
(29% >84)

611 (48.5) 1.0 Less decline in Barthel index (HR, 0.48 [95% CI, 0.32-0.71]) among
those with index 60 or higher at baseline; no significant difference
among those with lower index at baseline (HR, 1.05 [95% CI,
0.71-1.57])

Agostini
et al,53 2007

756 >65
(mean, 74)

7 (1) Statin use
2 y before

Better timed chair stands (−0.5 s, P = .04) but overall modest
differences between users and nonusers

Witham
et al,54 2014

639 Mean, 65 318 (50) Mean, 4.4 No significant difference in change of hand grip during follow-up
between users and nonusers

Abbreviations: HR, hazard ratio; OR, odds ratio; WHI-OS, Women’s Health Initiative Observational Study.
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treatment of a terminal disease is made, ASCVD preventive
treatments should be discontinued, irrespective of chronological
age. Typical reasons for palliative treatment are incurable
cancer, end-stage heart or kidney failure, and the final phase of
Alzheimer disease, end-stage dementia, when an individual has
lost the capability of responding to the environment, ability to
speak, and finally to control movements, corresponding to the
final, seventh phase of the Functional Assessment Stages
scores.64 A consensus panel of geriatricians in a US university
center considered statins as never appropriate in such patients.65

Interestingly, no consensus was reached on aspirin or vitamins for
these patients.

Recommendations for Mr S, Mr J, and Ms P
What recommendations should be made for the 3 patients pre-
sented in this article? Treatment recommendations for persons
older than 80 years who have hypercholesterolemia and a time to
benefit of statin treatment exceeding life expectancy are pre-
sented in the Figure. This approach is used by the authors and is
based on the best available evidence but does not represent

treatments validated in clinical trials, because the clinical features
of the patients considered in this article have not been studied in
RCTs. It is important to distinguish patients already using a statin
when they turn 80 years old (ie, they have started their treat-
ment at an age where there is RCT evidence of benefit) from
those with de novo initiation after that age. In secondary preven-
tion, the benefits of statin therapy outweigh the risk of serious
adverse events. In primary prevention, each patient’s characteris-
tics predisposing to adverse effects (frailty status, comorbidities,
other medications) as well as quality of life should be considered
in the decision to start treatment. Shared decision making is very
important in old age. Among older people, personal preferences
vary. Some value longevity and avoidance of infarction or stroke
and may appreciate even a small probability of benefit; for others,
avoidance of adverse effects of therapy is most important. It is
also worth ensuring that the patient’s assumptions are not based
on unrealistic expectations of benefits (eg, “statins make me
immortal”) or misinformation about adverse effects (eg, “statins
cause dementia”).

Statin therapy for Mr S, the 89-year-old, should have been
started 10 to 20 years earlier. It is not likely that initiation of statin
therapy a few months earlier would have changed the patient’s clini-

Figure. Suggested Treatment Algorithm for Statin Treatment in Patients Older Than 80 Years With Hypercholesterolemia
and Without a Condition Seriously Limiting Life Expectancy

Patient older than 80 y with hypercholesterolemia (LDL-C >70-115 mg/dL) 
and without a condition (eg, end-stage dementia) seriously limiting life expectancy61

NoYes

NoYes

Is patient receiving statin?

Watch for existing or emerging 
conditions predisposing to statin 
adverse effects.

Consider lower dose or 
change of statin or 
discontinue statin. If 
statin is discontinued, 
consider other options 
for ASCVD prevention.

Continue statin at the 
current dose or adjust 
to low- to moderate-
intensity statin 
regimen (see       ).

Careful surveillance for 
conditions predisposing 
to statin adverse effects.

Consider:
Conditions predisposing 
to statin adverse effects
Patient preference
Quality of life

Yes No
Are emerging, serious statin 
adverse effects due to 
comorbidities, drug interactions, 
or frailty present?

Yes

Yes No

NoAre ASCVD risk factors 
(hypertension, smoking, 
obesity) present?

Are conditions (eg, comorbidities, 
polypharmacy, frailty) 
predisposing to statin adverse 
events present? 

Is ASCVD or diabetes present?

Start low- to moderate-
intensity statin regimen 
(see       ).

No statin therapy No statin therapy unless it is 
patient preference. If statin 
started, use a low- to 
moderate-intensity statin 
regimen (see       ).

If statin started, use low- 
to moderate-intensity 
statin regimen (see       ).

Low- to moderate-intensity statin regimens 
(drugs listed in alphabetical order):
atorvastatin (10 mg)
fluvastatin (20-80 mg)
lovastatin (20-40 mg)
pitavastatin (1-4 mg)
pravastatin (10-40 mg)
rosuvastatin (5-10 mg)
simvastatin (10-40 mg)

A

A

AA

A

This approach is used by the authors and is based on the best available evidence
but does not represent treatments validated in clinical trials, because the clinical
features of the patients considered in this article have not been studied in

randomized clinical trials. ASCVD indicates atherosclerotic cardiovascular
disease; LDL-C, low-density lipoprotein cholesterol.
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cal course. In this patient, ASCVD was far enough advanced that statin
therapy would not be beneficial.

Mr J, the 92-year-old, should continue statin therapy unless
unmanageable adverse effects occur or his clinical condition
deteriorates sufficiently to require initiation of palliative
treatment.

Ms P, the 86-year-old, is nearing the stage when the statin
could be discontinued, but currently, despite her Alzheimer dis-
ease, her calculated 1-year mortality risk is only 3.6% (estimated
using the Estimated Prognosis for Elders tool61), so it is reason-
able to continue her statin therapy because the benefits for statin
therapy are expected to continue within this time frame.

Clinical Bottom Line
• People older than 80 years comprise an increasing patient

segment in whom hypercholesterolemia and risk of cardiovascu-
lar disease are prevalent.

• Ideally, treatment of hypercholesterolemia (usually with a statin)
in high-risk individuals should be started before age 80 years.

• Older people are a heterogeneous group, both clinically and
functionally.

• Decisions to start statins in older individuals should be made
individually and are not supported by high-quality evidence.
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