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ÖZ

Hiperkolesterolemi, kardiyovasküler hastal›k için de¤ifltirilebilir bir risk faktörü olmas›na ra¤men,
halen bat› ülkelerinde yaflayan yafll›lar aras›nda önde gelen ölüm nedenlerinden biridir. Primer

ve sekonder önlenmesinde ilaçlar kolesterol düflürücü statin aras›nda kullan›m› yayg›n, orta yafll›
hastalarda aksine yafll› hastalarda çal›fl›lmam›flt›r. Kurulan vasküler hastal›¤› olan yafll› hastalarda
kullan›lan alt›nda ikincil önleme kan›tlar›n artmas›na ra¤men, statinler hala. Di¤er taraftan, primer
önlenmesinde statinler yararlar›n› çok aç›k de¤ildir. Bu nedenle, hiperkolesterolemi ile yafll› hasta-
larda statinlerin sistematik kullan›m› daha da araflt›r›lmas› gerekir.

Anahtar Sözcükler: Yafll›; Kalp Damar Hastal›klar›/önleme ve kontrol; Hidroksimetilglutaril-
CoA redüktaz inhibitörleri; Hiperkolesterolemi.

ABSTRACT

Hypercholesterolemia, although a modifiable risk factor for cardiovascular disease, is still one
of the leading causes of death among older people in western countries. The use of statins

among cholesterol reducing agents in both primary and secondary prevention has not been
extensively studied in older patients in contrast to middle-aged patients. Despite a growing body
of evidence in secondary prevention, statins are still under utilized in older patients with
established vascular disease. On the other hand, the benefits of statins in primary prevention are
not so clear. Therefore, the systematic use of statins in older patients with hypercholesterolemia
needs to be further investigated.

Key Words: Aged, 80 and Over; Cardiovascular Diseases/Prevention & Control;
Hydroxymethylglutaryl-CoA Reductase Inhibitors; Hypercholesterolemia.
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BACKGROUND

Cardiovascular disease (CVD) is one of the main causes of
death among older patients in western countries.

Smoking, hypertension, hypercholesterolemia, diabetes melli-
tus and obesity, although modifiable, remain important risk
factors for CVD even at high ages. Hypercholesterolemia is
present in over 50% of patients aged 65 or older (1). 

Statins are the agents of first choice for treating hypercho-
lesterolemia. The use of statins in both primary and second-
ary prevention has been extensively studied in middle-aged,
but not in older patients. Moreover, studies have shown a
steady decrease of statin prescription with increasing age.
Currently, statins are under used in older patients due to var-
ious reasons such as lack of evidence, doubt of effectiveness
and safety concerns. Guidelines divide older adults in three
age categories: younger old (65 to 74 years), middle old (75-
84 years) and oldest old (85 years and older). The scope of this
narrative review article is to summarize current evidence for
treating hypercholesterolemia in the vulnerable and frail old-
est old. 

INTRODUCTION

Statins, inhibitors of 3-hydroxy-3-methyl-glutaryl co-
enzyme A (HMGCoA)-reductase, reduce the endogenous

cholesterol production in the liver and peripheral tissues by
blocking mevalonate synthesis, a cholesterol intermediary
product. This reduced production of cholesterol leads to an
increased expression of the hepatic LDL-receptor, which
results in an increased LDL-clearance. Besides LDL and
triglyceride reduction, there is evidence for both an anti-
inflammatory and plaque stabilising effect of statins (2).
Currently, statins are one of the most prescribed drugs in the
western world. There are five different types of statins com-
mercially available in Belgium, each characterized by their
own pharmacokinetic profile. 

Primary and secondary prevention of cardiovascular dis-
ease in older people is still under debate. First of all, there is
a lack of age-specific studies. While most studies include
middle-aged patients, patients older than 80 years are under
represented in clinical trials. Due to multiple co-morbidities
and possible interaction of confounding factors, these patients
are often excluded from clinical trials. Most of the current
data for older patients is therefore extrapolated from sub-
analysis of various randomized studies. Since western popula-

tion grows older, studies including patients older than 80
years are definitely needed. 

As life expectancy decreases with advancing age, the ben-
efits of initiating statins on survival become less clear. With
advancing age, there is a less clear correlation between high
cholesterol levels and mortality. Total serum cholesterol lev-
els decline with increasing age, due to the normal physiology
of ageing. In addition, a weaker association between choles-
terol reduction and mortality is also observed. In a meta-
analysis published by Lewington et al., 61 prospective obser-
vational studies were analyzed on a total of 900 000 adults,
aged 40 to 89 years, without previous cardiovascular disease.
The findings of this meta-analysis showed that a prolonged
reduction of 1 mmol/L in total cholesterol was associated with
about a half lower ischemic heart disease mortality in early
middle age (40-49 years), compared to only one sixth lower in
old age (70-89 years). However, although the relative risk
reduction might be lower in old age, the absolute difference
in mortality is higher, due to the higher prevalence of
ischemic heart disease in old age (3).

Classic cardiovascular risk-prediction tools such as the
SCORE table or the Framingham coronary heart disease risk
score become less accurate with advancing age (4-6). Since age
is a non-modifiable risk factor for cardiovascular disease, and
therefore an important parameter, using these prediction tools
could imply initiating statins on the majority of older
patients. Therefore, the use of these risk tools is respectively
limited to 65 and 75 years old. Current guidelines for primary
prevention in middle-aged patients, which rely on these tools,
cannot be extrapolated to a geriatric and vulnerable popula-
tion.

In older patients, factors such as polypharmacy, drug
interactions, side-effects and cost should be additionally taken
into account. Low cholesterol levels in older patients, could
lead to higher mortality. Various studies found a reverse J-
shaped association where both high as low total cholesterol
were associated with increased all-cause mortality and cardio-
vascular mortality (7-9). A cohort study by Schupf et al. con-
firmed that in non-demented older adults with levels of total
cholesterol, non-HDL-cholesterol and LDL-cholesterol in the
lowest quartile a twice as high mortality was observed than
those in the highest quartile (RR=1.8, 95% CI=1.3-2.4) (10).
Low total cholesterol is considered to be a marker of malnu-
trition and sarcopenia, illustrating a poor overall condition
(11). An optimal level of total cholesterol in older patients
could not be defined. Up till now, long term trials, such as
the Heart Protection Study could not discern a cause and
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effect relation between statins and cancer incidence (12).
Whether the pleiotropic anti-inflammatory effect of statins,
could be beneficial in geriatric patients needs further investi-
gation.

PRIMARY PREVENTION IN OLDER PATIENTS

The definition of primary prevention in older patients is
less clear-cut than in middle-aged patients. With increas-

ing age, the prevalence of progressive atherosclerosis and
silent ischemia increases. Moreover, the difference between
primary and secondary prevention becomes less distinct. The
population for primary prevention includes patients both at
low and high cardiovascular risk. Therefore, the existing
guidelines for treating hypercholesterolemia in primary pre-
vention cannot be easily used in older patients.

The Prospective Study of Pravastatin in the Elderly at
Risk (PROSPER) trial is one of the few trials which studied
the effects of statins in both primary and secondary prevention
in older patients. In this trial, 5804 patients, aged 70-82
years with a cardiovascular risk profile or history of vascular
disease were included and assigned to pravastatin 40mg daily
or placebo. Mean follow-up duration was 3.2 years. When
analyzed separately, the risk reduction in primary prevention
was less pronounced (RR=0.94, 95% CI=0.77-1.15) than in
secondary prevention (RR=0.78, 95% CI=0.66-0.93) (13).
The marginal effect in primary prevention is explained by the
short follow-up period and the relative small population
resulting in a lack of power (1). 

The JUPITER (Justification for the use of statins in pre-
vention: an intervention trial evaluating rosuvastatin) trial
studied the effect of rosuvastatin compared to placebo on
patients with neither cardiovascular history nor diabetes, with
normal LDL cholesterol levels but with increased high-sensi-
tivity C-reactive protein (hs-CRP) levels of 2,0 mg/L or more
(14). Elevated hs-CRP is considered as a non-classical risk fac-
tor associated with increased cardiovascular disease. The pri-
mary end-point was the occurrence of a first major fatal or
non-fatal cardiovascular event or stroke. The trial was stopped
prematurely after 2,2 years because of reaching the predefined
goals earlier than expected. Rosuvastatin reduced the primary
endpoint by 44% (RR=0.56, 95% CI=0.46-0.69). Glynn et
al. published a retrospective sub-analysis on JUPITER, of
patients aged 70 to 97, reporting a 39% reduction in primary
endpoint (RR=0.61, 95% CI=0.46-0.82). The absolute
reduction in the incidence of the primary end point was 48%
larger in the over 70 years subgroup than in the younger

group (0.77 versus 0.52 events per 100 person-years). This
also leads to a lower number needed to treat (NNT) of 24
compared to 36 in the younger group. JUPITER suggests a
benefit in initiating statins in older patients with elevated hs-
CRP regardless of their lipid level (6). Hs-CRP however,
increases with age, due to co-morbid conditions, and up-reg-
ulation of inflammatory pathways and oxidative stress (15). 

A meta-analysis conducted by Tonelli et al. investigated
29 trials on primary prevention including a total of 80711
low cardiovascular risk patients (age range 51-76) (16). There
was a reduction in all-cause mortality (RR=0.90, 95%
CI=0.84-0.97) for trials with a 10-year risk of CVD < 20%.
Statin use was also associated with a risk reduction of non-
fatal myocardial infarction and non-fatal stroke. Neither dif-
ference in efficacy between high and low-potency statins, nor
a difference in cholesterol reduction was found. These find-
ings differ from the results of the meta-analysis by Ray et al.
investigating the influence of statins on all-cause mortality in
a high risk population without a history of CVD (17). Eleven
studies on 65229 participants (mean age range 51-75 years)
showed a risk reduction of 9% (RR=0.90, 95% CI=0.83-
1.01), though statistically not significant.

A review by the Cochrane Collaboration, including 14
randomized controlled trials with a total of 34272 patients
(age range 28 to 80 years) on primary prevention, showed a
reduction in all cause mortality (RR=0.83, 95% CI=0.73-
0.95) as in combined fatal and non-fatal CVD endpoints (RR
0.70, 95% CI=0.53-0.83) (18). Neither significant harm, nor
an influence on the patient’s quality of life was noted. The
authors stress some important methodological shortcomings
in the included trials such as selectively reporting, under
reporting of adverse events and systematically use of compos-
ite endpoints. The use of composite endpoints and early stop-
ping of trials can often lead to positive results. Two of the
included trials, were stopped prematurely, due to early
achievement of endpoints; this could lead to an overestima-
tion of treatment effects when the number events is small.
Some trials included patients with CVD, forcing the authors
to set an arbitrary threshold of maximum 10% CVD patients
to avoid a major interference on the results of primary preven-
tion. Also, only one study was publically funded, while most
were partially or fully sponsored by pharmaceutical compa-
nies. This Cochrane review does not support the use of statins
in primary prevention in middle-aged patients with a low car-
diovascular risk. No conclusion about statin use in older
patients was formulated. 
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SECONDARY PREVENTION IN OLDER PATIENTS

In the above discussed PROSPER trial, the results with
regard to secondary prevention showed a relative risk reduc-

tion of the composite endpoint (coronary death, non-fatal
myocardial infarction, and fatal or non-fatal stroke) by 15%
(hazard ratio 0.85, 95% CI=0.74-0.97). Coronary heart dis-
ease death and non-fatal myocardial infarction was also
reduced (hazard ratio 0.81, 95% CI=0.69-0.94), but the haz-
ard ratio for stroke was not affected. This can be explained by
a lack of statistical power, or by the short follow-up. The
stroke benefit of statins is considered to appear after 3 years,
while the coronary benefits are observed earlier. This also
seems to be the reason for the less than predicted risk reduc-
tion in the composite endpoint. Risk reduction was more pro-
nounced in secondary than in primary prevention (13).

Afilalo et al. carried out a meta-analysis including pub-
lished data in secondary prevention of older patients from four
randomized trials: 4S study (Scandinavian Survival
Simvastatin Study), CARE (Cholesterol and Recurrent Events
Trial), LIPID (Long Term Intervention with Pravastatin in
Ischemic Disease), HPS (Heart Protection Study
Collaborative Group) (19). The meta-analysis included also
unpublished data of older patients from five randomized tri-
als: PLAC-I (Pravastatin Limitation of Atherosclerosis in the
Coronary Arteries I), REGRESS (Regression Growth
Evaluation Statin Study), FLARE (Fluvastatin Angiographic
Restenosis), LIPS (Lescol Intervention Prevention Study) and
PROSPER. The meta-analysis included a total of 19569
patients with an age range of 65 to 82 years. Follow-up dura-
tion was 4,9 years. There was a relative risk reduction in all-
cause mortality of 22% (relative risk 0.78, 95% CI=0.65-
0.89). Coronary heart disease mortality was reduced by 30%
(RR=0.70, 95% CI=0.53-0.83) and non-fatal myocardial
infarction by 26% (RR=0.74, 95% CI=0.60-0.89). Stroke
relative risk was reduced by 25% (RR=0.75, 95% CI=0.56-
0.94). The NNT was 28 (95% CI=15-56). 

This meta-analysis clearly supports the use of statins in
secondary prevention in patients of 65 to 82 years old. Based
on previous observational studies, the authors stress that these
data could be extrapolated to even older patients (19). Allen
Maycock et al. showed that statins can reduce all-cause mor-
tality in patients with coronary heart disease even up to 97
years old. A greater relative risk reduction for all cause mor-
tality was observed in older patients than in younger patients:
50% reduction in patients aged 80 to 97 years, compared to
44% in patients aged 65 to 79 years and 30% in patients

younger than 65 years. Because of a higher baseline mortality
risk, this finding reflects into a greater absolute risk reduction
in old age patients (20). The CARE trial, also demonstrated a
greater benefit in relative risk reduction of 39% in the 65-75
years population for its primary endpoint of CHD death and
nonfatal myocardial infarction than in those under 65 years of
only 13% (21). In the SAGE (Study Assessing Goals in the
Elderly) trial intensive lipid-lowering therapy in patients
aged 65 to 85 years compared to moderate therapy, showed no
difference in the primary endpoint of ischemia reduction. On
secondary endpoints, the SAGE trial resulted in a greater
LDL-C reduction, fewer all-cause deaths and fewer major car-
diovascular events (22). 

IMPLEMENTATION OF CURRENT EVIDENCE IN

OLDER PATIENTS

Despite a growing evidence for treating hypercholes-
terolemia in secondary prevention in older patients,

statins are still being under used in this indication, and main-
ly in this age subgroup. A retrospective analysis by Ko et al.
revealed on a population of 396077 patients with coronary
disease or diabetes, that only 19.1% was treated with statins
(23). The authors found a significant correlation between age
and cardiovascular risk profile. In patients aged 66 to 74
years, the probability of statin prescription was 37.7%,
26.7% and 23.4% in respectively the low, intermediate and
high risk categories. The likelihood of statin prescription was
6.4% lower for each year of increasing age and each 1%
increase in predicted 3-year mortality risk. 

Cournot et al. analyzed two epidemiologic studies
(ELIAGE and ELICOEUR) including 2637 coronary patients
of which 1489 aged over 70 years (24). The authors observed
an under prescription rate of 37% in coronary patients aged
70 years and older, while only 14% in the younger group did
not receive proper statin treatment. The main reason given for
non-prescription was the lack of a proper medical indication.
This lack of indication was larger in the oldest old patient
group. Other reasons for non-prescription were absence of
lipidograms or when there was no prior history of myocardial
infarction. Though low accountability of these factors, reasons
of drug intolerance and poor patient compliance were also
more specific for the older age group. The prescription of
statins was related to the prescription of other cardiovascular
drugs, used in secondary prevention such as beta-blockers,
angiotensin-converting enzyme inhibitors and anti-platelet
drugs, suggesting guideline based decisions.
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CONCLUSION

There is still a remarkable statin under prescription rate in
older patients in secondary prevention. In secondary pre-

vention, studies have shown a clear benefit of statins in
patients up to high ages. The initiation or continuation of
statins in patients with established cardiovascular disease can
therefore be recommended. However, treatment should be
outweighed to the overall patient’s condition and life
expectancy. Factors indicating a limited life expectancy such
as advanced heart failure, metastatic cancers, patients on
haemodialysis or quality of life issues, should be taken into
account (1). The Hypertension in the Very Elderly Trial
(HYVET) already proved the benefits of antihypertensive
treatment in older patients (25). Since the findings in the
SAGE trial with regard to primary and secondary endpoints
differ, a general recommendation towards moderate or inten-
sive treatment of hypercholesterolemia cannot be drawn so
far. Whether intensive statin treatment could lead to an
increased mortality due to low total cholesterol levels remains
unclear.

The effects of statins on primary prevention in middle-
aged patients are rather debatable. Also there is not a clear
definition of low and high cardiovascular risk in older
patients. Due to a growing older population, including frail
care-dependent older patients in the western world, further
studies and cost-benefit analyses are needed to draw a conclu-
sion towards treating hypercholesterolemia in these groups.
Unless randomized clinical trials specific to this age group are
published, the systematic use of statins in primary prevention
in older patients cannot be recommended. 

REFERENCES

1. Walker D, Jacobson T. Initiating statins in the elderly: the
evolving challenge. Curr Opin Endocrinol Diabetes Obes
2008;15(2):182-7. (PMID:18316955).

2. Stancu C, Sima A. Statins: mechanism of action and effects. J
Cell Mol Med 2001;5(4):378-87. (PMID:12067471).

3. Lewington S, Whitlock G, Clarke R. Blood cholesterol and
vascular mortality by age, sex, and blood pressure: a meta-
analysis of individual data from 61 prospective studies with
55,000 vascular deaths. Lancet 2007;370(9602):1829-39.
(PMID:18061058).

4. Conroy RM, Pyörälä K, Fitzgerald AP, et al. Estimation of ten-
year risk of fatal cardiovascular disease in Europe: the SCORE
project. Eur Heart J 2003;24(11):987-1003.
(PMID:12788299).

5. Wilson PW, D’Agostino RB, Levy D, Belanger AM,
Silbershatz H, Kannel WB. Prediction of coronary heart dis-
ease using risk factor categories. Circulation 1998;97(18):
1837-47. (PMID:9603539).

6. Glynn RJ, Koenig W, Nordestgaard BG, Shepherd J, Ridker
PM. Rosuvastatin for primary prevention in older persons with
elevated C-reactive protein and low to average low-density
lipoprotein cholesterol levels: exploratory analysis of a random-
ized trial. Ann Intern Med 2010;152(8):488-96.
(PMID:20404379).

7. Casiglia E, Spolaore P, Ginocchio G, et al. Predictors of mor-
tality in very old subjects aged 80 years or over. Eur J
Epidemiol 1993;9(6):577-586. (PMID:8150059).

8. Weverling-Rijnsburger AW, Blauw GJ, Lagaay AM, et al.
Total cholesterol and risk of mortality in the oldest old. Lancet
1997; 350(9085): 1119-23 (PMID:9343498).

9. Schatz IJ, Masaki K, Yano K, et al. Cholesterol and all-cause
mortality in elderly people from the Honolulu Heart Program:
a cohort study. Lancet 2001;358(9279):351-5.
(PMID:11502313).

10. Schupf N, Costa R, Luchsinger J, Tang MX, Lee JH, Mayeux
R. Relationship between plasma lipids and all-cause mortality
in nondemented elderly. J Am Geriatr Soc 2005;53(2):219-26.
(PMID:15673344).

11. Petersen LK, Christensen K, Kragstrup J. Lipid-lowering
treatment to the end? A review of observational studies and
RCTs on cholesterol and mortality in 80+-year olds. Age
Ageing 2010;39(6):674-80. (PMID:20952373).

12. Heart Protection Study Collaborative. Effects on 11-year mor-
tality and morbidity of lowering LDL cholesterol with simvas-
tatin for about 5 years in 20,536 high-risk individuals: a ran-
domised controlled trial. Lancet 2011;378(9808):2013-20.
(PMID:22115874).

13. Shepherd J, Blauw GJ, Murphy MB, et al. Pravastatin in eld-
erly individuals at risk of vascular disease (PROSPER): a ran-
domised controlled trial. Lancet 2002;360(9346):1623-30.
(PMID:12457784).

14. Ridker PM, Danielson E, Fonseca FA, et al. Rosuvastatin to
prevent vascular events in men and women with elevated C-
reactive protein. N Engl J Med 2008;359(21):2195-207.
(PMID:18997196).

15. Herbeth B, Siest G, Henny J. High sensitivity C-Reactive
Protein (CRP) reference intervals in the elderly. Clin Chem
Lab Med 2001;39(11):1169-70. (PMID:11831634).

16. Tonelli M, Lloyd A, Clement F, et al. Efficacy of statins for pri-
mary prevention in people at low cardiovascular risk: a meta-
analysis. CMAJ 2011;183(16):E1189-E1202. (PMID:21989464).

17. Ray KK, Seshasai SR, Erqou S, et al. Statins and all-cause mor-
tality in high-risk primary prevention: a meta-analysis of 11
randomized controlled trials involving 65.229 participants.
Arch Intern Med 2010;170(12):1024-31. (PMID:20585067).

EN YAfiLI GRUPLARDA PR‹MER VE SEKONDER KORUMA ‹Ç‹N STAT‹NLER: VAR OLAN KANITLARIN DE⁄ERLEND‹R‹LMES‹

TÜRK GER‹ATR‹ DERG‹S‹ 2012; 15(2) 227



18. Taylor F, Ward K, Moore THM, et al. Statins for the primary
prevention of cardiovascular disease. Cochrane Database Syst
Rev 2011;1:CD004816. Review. (PMID:21249663).

19. Afilalo J, Duque G, Steele R. Statins for secondary prevention
in elderly patients: A hierarchical bayesian meta-analysis. J Am
Coll Cardiol 2008;51(1):37-45. (PMID:18174034).

20. Allen Maycock CA, Muhlestein JB, Horne BD, et al. Statin
therapy is associated with reduced mortality across all age
groups of individuals with significant coronary disease, includ-
ing very elderly patients. J Am Coll Cardiol 2002;40(10):
1777-85. (PMID:12446061).

21. Lewis SJ, Moye LA, Sacks FM, et al. Effect of pravastatin on
cardiovascular events in older patients with myocardial infarc-
tion and cholesterol levels in the average range. Results of the
Cholesterol and Recurrent Events (CARE) trial. Ann Intern
Med 1998;129(9):681–9. (PMID:9841599).

22. Deedwania P, Stone PH, Bairey Merz CN, et al. Effects of
intensive versus moderate lipid-lowering therapy on myocar-
dial ischemia in older patients with coronary heart disease:
results of the Study Assessing Goals in the Elderly (SAGE).
Circulation 2007;115(6):700-7. (PMID:17283260).

23. Ko DT, Mamdani M, Alter DA. Lipid-lowering therapy with
statins in high-risk elderly patients: the treatment-risk para-
dox. JAMA 2004;291(15):1864-70. (PMID:15100205).

24. Cournot M, Cambou JP, Quentzel S, Danchin N. Key factors
associated with the under-prescription of statins in elderly
coronary heart disease patients: Results from the ELIAGE and
ELICOEUR surveys. Int J Cardiol 2006;111(1):12-8.
(PMID:16046011).

25. Beckett NS, Peters R, Fletcher AE, et al. Treatment of hyper-
tension in patients 80 years of age or older. N Engl J Med
2008;358(18):1887-98. (PMID:18378519).

STATINS FOR PRIMARY AND SECONDARY PREVENTION IN THE OLDEST OLD:
AN OVERVIEW OF THE EXISTING EVIDENCE

TURKISH JOURNAL OF GERIATRICS 2012; 15(2)228


