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CONTEXT AND POLICY ISSUES
In 2005, there were approximately 17.5 million deaths globally due to cardiovascular disease
(CVD) and of these deaths, 7.6 million were due to coronary heart disease (CHD) and 5.7
million to stroke.1 14 000 Canadians die from stroke every year, accounting for the third leading
cause of death in Canada.2 CVD is the leading cause of mortality in elderly patients3 and
although CHD mortality has decreased over the past 25 years, the percentage reduction for the
elderly is nearly 50% lower than that for the general adult population, underscoring the
importance for primary and secondary prevention in this population.3
Dyslipidemia, a risk factor for developing CVD, is characterized by an abnormal amount of lipids
in the blood and can be managed by several lipid lowering agents including fibrates, nicotinic
acid, ezetimibe, and statins.4 The most effective and commonly prescribed lipid lowering agents
to date are HMG-CoA reductase inhibitors or statins.5 Current Canadian best practice
recommendations for stroke care regarding lipid management recommend that patients who
have had an ischemic stroke or transient ischemic attack (TIA) have their serum lipid levels
assessed and aggressively managed using statin agents.2
Statins have been found to be cost-effective if administered in a wider population than is
routinely treated.6 An economic model of simvastatin found that gains in life expectancy and
cost savings decreased with increasing age.6
Lipid lowering agents have been prescribed in decreasing frequency in older adults due to a
perceived lack of evidence for benefit and safety concerns.1,5 Since the CVD burden is so great
in this population, there is substantial potential for lipid lowering treatments to provide benefit in
this population. This review evaluates the efficacy and safety of lipid lowering agents for stroke
prevention in elderly patients to provide an evidence base to formulate guidelines.
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RESEARCH QUESTIONS
1.

What are the evidence-based guidelines and recommendations regarding the use of lipid
lowering agents for stroke prevention in frail elderly patients?

2.

What is the clinical effectiveness of lipid lowing agents for stroke prevention in frail elderly
patients?

3.

What is the clinical evidence on the safety and harms of using lipid lowering agents for
stroke prevention in frail elderly patients?

4.

What is the clinical evidence on the safety and harms of discontinuing lipid lowering
agents in frail elderly patients?

KEY MESSAGE
There is evidence to suggest that statins are safe and effective in reducing the risk of stroke in
elderly patients. Discontinuation of statin therapy was an independent predictor of one-year allcause mortality.
METHODS
Literature Search Strategy
A limited literature search was conducted on key resources including PubMed, The Cochrane
Library (2012, Issue 1), University of York Centre for Reviews and Dissemination (CRD)
databases, Canadian and abbreviated list of major international health technology agencies, as
well as a focused Internet search. Methodological filters were applied to limit retrieval to health
technology assessments, systematic reviews, meta-analyses, randomized controlled trials, nonrandomized studies containing safety data, and guidelines. Where possible, retrieval was limited
to the human population. The search was also limited to English language documents published
between January 1, 2002 and February 08, 2012. Internet links were provided, where available.
Selection Criteria and Methods
Two reviewers split the screening of citations to identify health technology assessments,
systematic reviews, meta-analyses, randomized and non-randomized studies regarding the use
of lipid lowering agents for stroke prevention in frail elderly patients. Potentially relevant articles
were ordered based on titles and abstracts, where available. One reviewer considered full-text
articles for inclusion according to the selection criteria listed in Table 1. In cases of uncertainty,
discrepancies were discussed with a secondary reviewer until consensus was reached.
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Table 1: Selection Criteria
Population
Frail elderly geriatric patients, residents in long term care
Intervention
Comparator
Outcomes

Study Designs

Lipid lowering agents such as statins, fibrates, nicotinic acid and
ezetimibe
Placebo, active comparator
Mortality, cardiovascular outcomes (stroke, myocardial infarction,
cardiovascular death, hospitalization, revascularization), number
needed to treat (NNT) to prevent one stroke, adverse events
Health technology assessments, systematic reviews, meta-analyses,
randomized controlled trials, non-randomized studies, and evidencebased guidelines

Exclusion Criteria
Articles were excluded if they did not satisfy the selection criteria, if they were already reported
in one or more included systematic reviews, health technology assessments or meta-analyses,
had incomplete methods, or were narrative reviews or editorials.
Critical Appraisal of Individual Studies
Critical appraisal of the included studies was performed based on study design. Systematic
reviews were assessed using the Assessment of Multiple Systematic Reviews (AMSTAR)
criteria.7 Randomized and non-randomized studies were assessed for quality using the Down’s
and Black instrument.8 Instead of calculating numeric scores, the strengths and limitations of
each study were described. No evidence-based guidelines were identified for critical appraisal.
SUMMARY OF EVIDENCE
Quantity of Research Available
The literature search yielded 634 citations. Upon screening titles and abstracts, 37 potentially
relevant articles were retrieved for full-text review. Four potentially relevant reports were
retrieved from grey literature and hand searching. Of the 41 potentially relevant reports, seven
contained an irrelevant population, three contained an irrelevant intervention, five contained
irrelevant outcomes, two were reported in included systematic reviews or meta-analyses, and
11 were narrative reviews or editorials. Of the 13 publications included in this review, 12 report
on the clinical effectiveness of statins for stroke prevention in elderly patients, 9-20 seven report
on the safety and harms of using statins in elderly patients,13-16,18-20 and one reported on the
safety and harms of discontinuing statins in elderly patients.21 Overall, two systematic
reviews,9,12 two meta-analyses,10,11 six RCTs,13-18 and three non-randomized studies19-21 were
reviewed. The process of study selection is outlined in the PRISMA flowchart (Appendix 1).
Evidence-based Guidelines on Lipid Lowering Agents for Stroke Prevention
No evidence-based guidelines were found regarding the use of lipid lowering agents for stroke
prevention in elderly patients.
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Clinical Effectiveness of Lipid Lowering Agents for Stroke Prevention
Summary of Study Characteristics
The clinical effectiveness of lipid lowering agents for stroke prevention was reported in two
systematic reviews,9,12 two meta-analyses,10,11 six RCTs13-18and two non-randomized studies19,20
published between 2002 and 2010. Five studies were secondary analyses of the double blind
RCTs JUPITER, IDEAL, TNT, SPARCL and CARDS (Justification for the Use of statins in
Prevention: an Intervention Trial Evaluating Rosuvastatin, Incremental Decrease through
Aggressive Lipid lowering, Treating to New Targets, Stroke Prevention by Aggressive Reduction
of Cholesterol Levels and Collaborative Atorvastatin Diabetes Study, respectively).13,15-18 A
prospective, randomized open-label blinded end point evaluation (PROBE),14 a cohort analysis
of the Japan Lipid Intervention Trial,19 and a prospective observational cohort were also
selected for review.20 Studies were conducted internationally in at least 26 countries, including
the United States, Canada, the Netherlands, the United Kingdom, Ireland, Italy, Denmark,
Finland, Iceland, Norway, Sweden, and Japan.9-20 Summaries of study characteristics, critical
appraisal and study findings can be found in Appendices 2, 3, and 4, respectively. A summary
of the clinical evidence on the effectiveness and safety of using lipid lowering agents in elderly
patients and the safety and harms of discontinuing statins can be found in Table 2.
Systematic reviews and meta-analyses
Systematic reviews contained up to 135 studies and meta-analyses up to 18 RCTs.9,10 Two
systematic reviews9,12 included a subgroup analysis of elderly patients aged 65 years or older
while two meta-analyses10,11 focused solely on elderly patients. Specific patient populations
included those with CHD;10 those with or at risk for CHD;12 and those with acute coronary
syndrome (ACS), revascularization patients, patients with atherosclerosis.9 All systematic
reviews and meta-analyses compared statin therapy with placebo. One systematic review9 also
looked at fixed-dose combination products containing a statin and one meta-analysis11
specifically looked at statin monotherapy. All systematic reviews and meta-analyses reported
all-cause mortality, CHD mortality, myocardial infarction (MI), and stroke outcomes.
RCTs and non-randomized studies
The six RCTs13-18 included in this review have sample sizes ranging from 29014 to 5695,13 while
non-randomized studies ranged from 52920 to 42,360.19 Patient populations were diverse,
including patients without CVD or diabetes,13 patients with16 and without CHD,19 patients with
prior MI,14,15 prior stroke,17 and diabetes.18,20 One RCT compared rosuvastatin to placebo,13
while five RCTs reported on the use of atorvastatin (80 mg/d) compared to placebo,17,18
conventional care,14 low-dose atorvastain (10 mg/d),16 or simvastatin.15 One non-randomized
study compared simvastatin (5-10 mg/d) use in elderly versus younger patients,19 while the
other compared statin use versus no statin use in diabetic patients.20 Four RCTs reported on
cerebrovascular events (CVE) or major coronary events (MCE), a compound outcome, including
MI, revascularization, unstable angina (UA), stroke, and death, 13-16,18 and four studies reported
stroke independently.17,19,20
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Summary of Critical Appraisal
Systematic Reviews and Meta-Analyses
All systematic reviews and meta-analyses9-12 performed a literature search based on clear predefined criteria. Study selection was performed by two or more independent reviewers in all but
one review.12 Data extraction was verified by a second reviewer in all but one review.9 One
meta-analysis11 only searched one database for articles. A list of excluded studies was only
provided in one systematic review.9 Publication bias was not assessed in any of the systematic
reviews and meta-analyses.
Pooled analysis of studies was not performed in the elderly subgroup analysis by Smith et al.9
because the identified studies were all meta-analyses themselves. It was also not performed in
the Ward et al.12 review due to a mix of primary and secondary prevention in the included statin
trials.
RCTs and non-randomized studies
All studies clearly described their research questions, eligibility criteria, interventions and
outcomes.13-20 Five of six RCTs were post-hoc secondary analyses of the elderly population
contained in a double blind RCT, where randomization was not stratified by age and outcomes
were no longer blind.13,15,16,18,20 One RCT was independently designed and conducted by the
investigators without industry support or funding,14 and one non-randomized study did not report
a source of funding.20 Of the five industry-sponsored RCTs,13,15,16,18,20 the sponsor was
responsible for data analysis in two trials.16,20 Findings of Neil et al.18 excluded patients over the
age of 75 years, and may not be representative of the full range of elderly patients. While the
non-randomized observational cohorts suffer from inherent potential for selection bias, the
participants were representative of the entire population from which they were recruited.19,20
Summary of Findings
Systematic reviews and meta-analyses
In the systematic review by Smith et al,9 one included meta-analysis analyzed 5 trials and found
that the risk of major cardiac events was similar between patients over 65 years of age (32%;
95% Confidence Interval [CI] 23 to 39) and patients under 65 years of age (31%; 95% CI 24 to
36). Another included meta-analysis found that statins reduced all-cause mortality (Relative Risk
[RR] 0.78; 95% CI 0.65 to 0.89) in elderly patients when compared with placebo.
In the systematic review by Ward et al,12 subgroup analysis of elderly patients identified three
placebo-controlled trials evaluating efficacy of statin therapy and found that statins in patients
over 65 years of age were associated with statistically significant reductions of total stroke, but
not to a greater extent than younger patients.
In the two meta-analyses looking at the efficacy of statin therapy in patients over 65 years of
age with CHD10 and in patients over 60 years of age,11 statins were found to reduce the
incidence of stroke by 25% (RR 0.75, 95% CI 0.56 to 0.94) and 24% (RR 0.76, 95% CI 0.65 to
0.90, P = 0.001), respectively. Analysis of patients over 65 years in the meta-analysis performed
by Roberts et al.11 showed a reduction of 19% in stroke incidence in statin recipients.
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Randomized controlled trials (RCTs)
Rosuvastatin
Secondary analysis of JUPITER in patients older than 70 years showed that rosuvastatin
reduces the incidence of CVE in healthy older individuals without hyperlipidemia but with highsensitivity C-reactive protein.13 Thirty two percent of participants over 70 years of age had 49%
of the CVE. Rates of CVE (P < 0.001) and all-cause mortality (P = 0.09) per 100 person-years
were lower in rosuvastatin recipients compared to placebo. Absolute reductions in event rates
associated with rosuvastatin were 48% greater in older versus younger persons (0.77 versus
0.52 events per 100 person-years, respectively). The number needed to treat for 4 years to
prevent one CVE in older patients was 24 (95% CI 15 to 57) compared with 36 (95% CI 23 to
77) in younger patients.13
Atorvastatin
Secondary analysis of CARDS showed that both young and elderly diabetics benefit from stroke
prevention with atorvastatin.18 Atorvastatin reduced the relative risk (RR) of MCE by 38% (95%
CI -51 to -8; P = 0.017) in older patients and 37% (95% CI -57 to -7; P = 0.019) in younger
patients. Twenty-one and 33 people, respectively would need to be treated for 4 years to
prevent one event.18
Secondary analysis of SPARCL showed no that both young and elderly stroke survivors benefit
from stroke prevention with atorvastatin.17 The risk of stroke was reduced by 26% (Hazard Ratio
[HR] 0.74, 95% CI 0.57 to 0.96; P = 0.02) in younger patients and by 10% (HR 0.90, 95% CI
0.73 to 1.11; P = 0.33) in elderly patients. Heterogeneity for treatment-age interaction was not
significant (P = 0.52). The risk of stroke or TIA (HR 0.79; P = 0.01), MCE (HR 0.68; P = 0.035),
CHD events (HR 0.61; P = 0.0006) and revascularization (HR 0.55; P = 0.0005) was reduced in
elderly patients with a low rate of serious side effects.17
The Italian PROBE study showed that full-dose atorvastatin (80 mg/d) reduces ischemic
recurrences after NSTEMI in patients with severe, diffuse non-revascularisable CAD.14 Within
12 months, a CVE occurred in 16% of atorvastatin (80 mg) recipients and 27% of patients
receiving conventional medical treatment (HR 0.56; 95% CI 0.33 to 0.93; P = 0.027).14
Secondary analysis of TNT showed that in patients older than 65 years of age, high-dose
atorvastatin reduces the absolute risk of CVE by 2.3% without persistent elevation of creatine
kinase.16 Patients randomly assigned to 80 mg/d or 10 mg/d achieved average LDL cholesterol
levels of 70 mg/dL and 100 mg/dL, respectively. Fewer high dose atorvastatin users had CVE
than low-dose recipients (10.3% versus 12.6%). Thirty five patients would need to be treated
with high-dose atorvastatin to prevent one CVE over 4.5 years.16 Eight patients (0.4%) who
received 80 mg and 15 patients (0.8%) who received 10 mg had hemorrhagic stroke causing
three deaths in each group. While not statistically significant, the rate of fatal and nonfatal stroke
in patients older than 65 was lower in the 80 mg group than the 10 mg group. The risk for a
cardiovascular events (P < 0.001), MCE (P < 0.128), a CVE (P = 0.010), and hospitalization for
CHF (P = 0.008) was lower in the high-dose group.16 It is unclear whether benefits were due to
the higher statin dose, lower cholesterol levels, or both.16
Secondary analysis of IDEAL comparing atorvastatin to simvastatin in persons less than and
greater than 65 years of age showed that significant reductions in outcomes were observed only
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in younger patients with the exception of CVE.15 While atorvastatin was associated with a 20%
decrease in risk of MCE in patients <65 years (HR 0.80, 95% CI 0.66 to 0.98, with similarly
significant reductions in secondary composite end points, corresponding reductions in risk in the
group >65 years were 4% and 12%, and statistical significance was only achieved for CVE in
older patients (HR 0.88, 95% CI 0.79 to 0.99).15
Simvastatin
Post-hoc subgroup analysis of the Japan Lipid Intervention Trial showed that simvastatin
treatment in older individuals was as safe and effective as in younger patients.19 Rates of MCE
were 1.30 per 1000 patient-years in elderly patients and 0.8 per 1000 patient-years in younger
patients.19 Absolute risk of MCE in older patients was higher than younger patients, while RR
increased by 1.7% with elevation of each 1 mg/dL LDL-C level in both groups.19 Rates of CVE
were 2.61 per 1000 patient-years in older patients and 1.29 per 1000 patient-years in younger
patients (P < 0.001).
General Statin Use
An American prospective observational cohort study suggests that statins are associated with a
37% significant, independent, reduction in new coronary events and a 47% significant,
independent reduction in new stroke in older patients with diabetes, prior MI and serum
LDL>125 mg/d.20 Elderly diabetics with prior MI and increased serum LDL cholesterol should be
treated with statins.20
Clinical Evidence on Safety and Harms of Lipid Lowering Agents for Stroke Prevention
Rosuvastatin
Secondary analysis of JUPITER showed the relative rate of severe adverse events (SAE)
among older persons in rosuvastatin versus placebo was 1.05 (95% CI 0.93 to 1.17).13 Rates of
muscle weakness, stiffness, bleeding, diabetes, and gastrointestinal or gastrointestinal disorder
were higher in the rosuvastatin group but not statistically significant (P > 0.1) for each.13
Atorvastatin
Secondary analysis of CARDS showed that both young and elderly diabetics benefit from stroke
prevention with atorvastatin.18 The safety profile was similar between age groups. Secondary
analysis of SPARCL showed no that both young and elderly stroke survivors benefit from stroke
prevention with atorvastatin.17 Elderly patients maintained LDL reductions with a low rate of
serious side effects.
The Italian PROBE study reported that full dose atorvastatin therapy provides greater protection
against ischemic recurrences after NSTEMI in patients with severe CAD than conventional
treatment.14 Atorvastatin was withdrawn in two atorvastatin recipients after persistent muscle
pain and rise in total serum creatinine kinase. One person receiving conventional treatment and
two people in the atorvastatin group had elevated alanine aminotransferase levels.14 Secondary
analysis of the TNT study showed that high-dose atorvastatin reduces the risk of CVE without
persistent elevation of creatinine kinase.16
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Secondary analysis of IDEAL showed no difference in the number of atorvastatin and
simvastatin patients who reported a SAE, but the percentage reporting events was higher in
patients >65 years in both treatment groups. In the younger group, 40% of atorvastatin
recipients and 41% of simvastatin recipients reported SAE while in the older group, 55% and
56% reported SAE, respectively.15 Regardless of age, more patients receiving atorvastatin than
simvastatin had dose reductions and temporary or permanent discontinuations due to AE. In
patients >65 years, 11.8% of atorvastatin recipients and 4.1% of simvastatin recipients
permanently discontinued therapy due to AE while 7.9% and 4.2% of patients <65 years
discontinued, respectively. Rates of death due to malignancy were similar in younger patients
and lower in the atorvastatin versus simvastatin group in older patients, but this difference was
not statistically significant (HR 0.82, 95% CI 0.58 to 1.15).15
Simvastatin
Post-hoc subanalysis of the Japan Lipid Intervention Trial showed that simvastatin treatment in
older patients was as safe and effective as in younger patients.19 Drug related AEs were
observed in 3.18% of older patients and 3.19% of younger patients (P = 0.99). Hepatic
dysfunction (0.99% in older patients, 1.02% in younger patients, P = 0.79) and musculoskeletal
disorders (0.81% and 0.91%, P = 0.4, respectively) were most frequently observed. No
rhabdomyolysis occurred in either group. Renal dysfunction was slightly higher in older patients
(0.32%) than younger patients (0.14%; P < 0.01).19
Clinical Evidence on Safety and Harms of Discontinuing Lipid Lowering Agents
Summary of Study Characteristics
Study design, population, intervention and outcomes
One Italian cohort study published in 2007 was selected for review.21 The study included 631
consecutive stroke survivors with a mean age of 70 years. All patients were discharged on statin
therapy (78% on atorvastatin, 22% on simvastatin) and followed for 12 months following acute
ischemic stroke. The primary endpoint of the study was death from any cause within 12 months
of discharge.21
Summary of Critical Appraisal
The study had a clearly defined research question, eligibility criteria, interventions and
outcomes.21 The patient population was clearly described but the potential for selection bias is
inherent in single-centre studies. Patients with congestive heart failure, valvular dysfunction,
cardiomyopathy and atrial fibrillation were excluded, limiting the generalizability of these results.
While adherence to prescribed therapies was assessed by telephone interview, self-reported
adherence and actual adherence may differ.21
Summary of Findings
Within 12 months of discharge, 246 patients (39%) discontinued statin therapy and 14%
switched from the prescribed statin to another statin.21 The mean time from discharge to
discontinuation was 49 ± 55 days. Discontinuation rates were similar for atorvastatin and
simvastatin. Patients discontinuing statins were significantly older (71.4 ± 7.1 versus 69.5 ± 7.7
yr; P = 0.002) and typically female (138/246 versus 171/386; P = 0.004). Patients were less
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likely to discontinue if they had diabetes (P = 0.001) or had previous stroke (P = 0.038). During
follow-up, 116 patients died (1 yr probability of death 0.18; 95% CI 0.15 to 0.21). After adjusting
for confounders, statin therapy discontinuation was determined to be an independent predictor
of all-cause one year mortality (HR 2.78; 95% CI, 1.96 to 3.72; P = 0.003).21 Patients were more
likely to die during follow-up if they were older (74 ± 5.0 versus 69.4 ± 7.8 years; P = 0.0001),
diabetic (52/116 versus 176/511; P = 0.03), or had prior stroke (21/116 versus 57/515; P =
0.037).
Table 2. Summary of the Clinical Effectiveness, Safety and Harms of Statins for Stroke
Prevention and the Safety of Discontinuing Statin Therapy in Elderly Patients
Intervention
Evidence
Results
Clinical Effectiveness of Statin Therapy for Preventing Stroke in the Elderly
General Statin
Use

Rosuvastatin

Atorvastatin

Simvastatin

2 Systematic
9,12
reviews,
2
10,11
Meta-analyses,
20
cohort study
Secondary
analysis of
13
JUPITER
Secondary
analysis of
15
16
IDEAL, TNT,
17
SPARCL,
18
CARDS,
14
PROBE
19
Cohort

Evidence suggests statins reduce the risk of all-cause mortality
10
9,20
10,11,20
by 22%, MCE by 32-37%,
and stroke by 25-47%
in
patients ≥65 years.
Rosuvastatin reduces the incidence of MCE in healthy older
persons without hyperlipidemia but with elevated high-sensitivity
13
CRP levels.
14-17
Evidence suggests atorvastatin reduces the risk of CVE,
18
and MCE.
Twenty-one people need to be treated with atorvastatin to
18
prevent one MCE over 4 years.
The NNT for benefit for atorvastatin 80 mg versus 10 mg was
16
35 to prevent one CVE over 4.5 years.
Simvastatin therapy in older patients was as safe and effective
19
as in younger patients.
Rates of CVE were 2.61 per 1000 patient-years in older patients
and 1.29 per 1000 patient-years in younger patients (P <
19
0.001).

Safety and Harms of Statin Therapy for Preventing Stroke in the Elderly
Rosuvastatin

Secondary
analysis of
13
JUPITER

Atorvastatin

Secondary
analysis of
15
16
IDEAL, TNT,
17
SPARCL,
18
CARDS,
14
PROBE
19
Cohort

Simvastatin

RR of SAE among elderly in the rosuvastatin versus placebo
13
group was 1.05 (95% CI 0.93 to 1.17).
Among older patients, rates of muscle weakness, renal
disorder, bleeding events, diabetes, gastrointestinal and hepatic
disorders were higher in the rosuvastatin group, but none was
13
statistically significant (P > 0.10, each).
The safety profile was similar between young and older
atorvastatin recipients.
In patients >65 years, 12% of atorvastatin recipients and 4% of
simvastatin recipients discontinued therapy due to AE, while 8%
15
and 4% of younger patients discontinued, respectively.
Drug related AEs were similar between older and younger
19
patients.
Hepatic dysfunction and musculoskeletal disorders were most
frequently observed.
Renal dysfunction was slightly higher in older patients (0.32%)
19
than younger patients (0.14%; P < 0.01).

Safety and Harms of Discontinuing Statin Therapy in the Elderly
Discontinuing
Statin Therapy

Prospective singlecentre
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Intervention

Evidence
observational
21
cohort study

Results
Older female patients were more likely to discontinue statins
while patients with diabetes or prior stroke were less likely to
discontinue therapy.
Discontinuation of statin therapy was an independent predictor
of all cause one year mortality (HR 2.78; 95% CI 1.96 to 3.72; P
21
= 0.003).
Patients were more likely to die during follow-up if they were
older, diabetic or had prior stroke.

AE: adverse event; CRP: C-reactive protein; CVE: cerebrovascular event; MCE: major cardiovascular event; RR:
relative risk

Limitations
The evidence included in this review has inherent limitations that limit its usefulness in drawing
conclusions regarding the safety and effectiveness of using lipid lowering agents for stroke
prevention in the frail elderly. While the populations within the included studies were diverse,
including patients without cardiovascular disease (CVD) or diabetes,13 patients with16 and
without coronary heart disease (CHD),19 patients with prior MI,14,15 prior stroke,20 and
diabetes,18,20 no study specifically identified a population as frail and elderly. The findings of the
secondary analysis of CARDS hold limited generalizability as they are not directly applicable to
the very elderly because patients older than 75 years at randomization were excluded from
study.18 There was some overlap in the studies described in included systematic reviews, in
particular the PROSPER and CARE trials which were included in all reviews. This may give
undue weight to particular studies, however this is mitigated by the quantity of statin research
available for review. No studies were found regarding the safety and effectiveness of lipid
lowering agents other than statins. Not all studies reported stroke as an independent outcome.
Four RCTs reported on CVE or CME, a compound outcome, including myocardial infarction
(MI), revascularization, unstable angina (UA), stroke, and death. 13-16,18 Five of six RCTs were
post-hoc secondary analyses of the elderly population contained in an RCT, where
randomization was not stratified by age and outcomes were no longer blind, leading to potential
selection bias.13,15,16,18,20
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING
While no evidence based guidelines were found regarding lipid lowering agents for stroke
prevention in frail elderly patients, there is evidence to suggest that statins reduce the risk of
stroke by 25-47%,10,11,20 MCE by 32-37%,9,20 and all-cause mortality by 22%10 in a variety of
patients over 65 years of age. One would need to treat 24 elderly patients with rosuvastatin to
prevent one CVE over four years.13 The NNT to gain benefit of atorvastatin 80 mg versus 10 mg
was 35 to prevent one CVE over four years.16 Safety profiles were similar between older and
younger patients receiving statins.18,19 The most common AEs included muscle weakness,
bleeding events, diabetes, and renal, gastrointestinal or hepatic disorders.13,19 While 39% of
stroke survivors discontinue statin therapy within 12 months of discharge, discontinuation of
statin therapy was an independent predictor of one year all-cause mortality.21
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APPENDIX 1: Selection of Included Studies
634 citations identified from
electronic literature search and
screened
597 citations excluded

37 potentially relevant articles
retrieved for scrutiny (full text, if
available)

4 potentially relevant
reports retrieved from
other sources (grey
literature, hand
search)

41 potentially relevant reports

28 reports excluded:
-irrelevant population (7)
-irrelevant intervention (3)
-irrelevant outcomes (5)
-already included in at least one of
the selected systematic reviews (2)
-other (review articles, editorials)(11)

13 reports included in review

Lipid Lowering Agents for Stroke Prevention

14

APPENDIX 2: Summary of Study Characteristics
First
Study Design Patient
Intervention Comparator
Author,
Characteristics
Publication
Year
Country
Clinical Effectiveness and Safety of Statins for Stroke Prevention
Systematic Reviews and Meta-analyses
9

Systematic
review
135 included
studies: 74
RCTs, 38
observational, 8
systematic
reviews, 15
other)

ACS patients,
revascularization
patients, or
outpatients
targeted for
primary/secondar
y prevention of
CHD or
atherosclerosis

10

Meta-analysis
(Hierarchical
Bayesian)
9 RCTs

Elderly patients
≥65 years with
CHD

Meta-analysis
18 RCTs

Patients ≥60
years

Systematic
review, metaanalysis and
economic
evaluation
31 RCTs

Patients >18
years with, or at
risk of, CHD

Smith
2009
United States

Afilalo
2008
Canada and
The
Netherlands

11

Roberts
2007
United States

12

Ward
2007
United
Kingdom

Randomized Controlled Trials (RCTs)
13
Glynn
Secondary
Patients without
2010
analysis of DB
CVD or diabetes
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Clinical
Outcomes
Measured

Statins
(atorvastatin,
fluvastatin,
lovastatin,
pravastatin,
rosuvastatin,
simvastatin)
Fixed-dose
combination
products
containing a
statin
(lovastatin +
niacin,
simvastatin +
ezetimibe,
simvastatin +
niacin)
Statins
(atorvastatin,
cerivastatin,
fluvastatin,
lovastatin,
pravastatin,
rosuvastatin,
simvastatin)
Statins
monotherapy
(atorvastatin,
simvastatin,
pravastatin,
rosuvastatin,
fluvastatin,
lovastatin)
Statins
(atorvastatin,
fluvastatin,
pravastatin,
rosuvastatin,
simvastatin)

Active
comparator or
placebo

All-cause
mortality,
CHD, CHD
mortality,
revascularizati
on, MI, stroke

Placebo

All-cause
mortality, CHD
mortality, MI,
revascularizati
on, stroke

Placebo

All-cause
mortality, CHD
mortality, fatal
and nonfatal
MI, fatal and
nonfatal stroke

Placebo

All-cause
mortality,
cardiovascular
mortality, CHD
mortality,
stroke
mortality, QoL,
cost

Rosuvastatin
(20 mg/d)

Placebo
(n=8901)

CVE (MI,
stroke,

15

First
Author,
Publication
Year
Country

Study Design

Patient
Characteristics

Intervention

International
(1315 sites,
26 countries)

RCT JUPITER
assessing
efficacy in
patients >70 yr;
2 yr follow-up

(M>50 yr; F>60 y)
Of 17802
participants
assigned
LDLs<130 mg/dL)
and CRP levels of
2.0 mg/L, 5695
were >70 y
Patients with
NSTEMI and CAD
not amenable to
revascularization;
(n=290, mean
age: 75 yr)
Patients <80 yr
(n=8888 with
previous MI: n=
5129), 58%<65
yr, mean=55 yr;
3759, 42% 65-80
yr, mean=71 yr)

(n=8901)

14

PROBE
12 months

15

Secondary
analysis of
IDEAL
comparing
efficacy in
patients <65 yr
versus >65 yr

Colivicchi
2010
Italy

Tikkanen
2009
Denmark,
Finland,
Iceland, The
Netherlands,
Norway,
Sweden
16
Wenger
2007
International
(356 sites, 14
countries)

17

Chaturvedi
2008
International
(205 centres)

18

Neil
2006
UK and
Ireland

Secondary
analysis of TNT
to assess
efficacy and
safety of highdose
atorvastatin in
patients >65 yr;
4.9 yr
Secondary
analysis of DB
RCT SPARCL
to compare the
effect of
atrovastatin in
patients >65 yr
to <65 yr.
Secondary
analysis of DB
RCT CARDS to
compare
efficacy and
safety of
atorvastatin in
patients aged
65-75 yr
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Comparator

Clinical
Outcomes
Measured

revascularizati
on,
hospitalization
for UA, or
death)

Atorvastatin
(80 mg/d)
(n=144)

Conventional
medical
treatment
(n=146)

CVE (CV
death, MI,
stroke)

Atorvastatin
(80 mg/d)
13% of
younger
group, 10% of
older group

Simvastatin
20-40mg/d)
51% of
younger
group, 49% of
older group

CVE (MCE,
stroke
revascularizati
on, UA, CHF,
PAD)

Patients >65 yr
with CHD and
LDL <130 mg/dL
(n=3809; 38%
>65 yr, mean=70
yr)

Atorvastatin
(80 mg)
(n=1937)

Atorvastatin
(10 mg)
(n=1872)

CVE (CHD
death, nonfatal
MI,
resuscitated
cardiac arrest,
stroke)

Recent stroke or
TIA survivors
(n=4,731; n=2249
> 65 yr, mean: 72
yr, LDL: 62
mg/dL; n=2482 <
65 yr, mean: 54
yr, LDL: 59
mg/dL)
Type 2 diabetes
patients
(65-75 yr)
LDL<160 mg/dL;
3.9 years
(n=1428)

Atorvastatin
(80 mg/d)
(n=2365)

Placebo
(n=2366)

Stroke

Atorvastatin
(10 mg/d)
(n=572)

Placebo
(n=557)

CHD event,
revascularizati
on, stroke

16

First
Author,
Publication
Year
Country

Study Design

Non-Randomized Studies
19
Horiuchi
Cohort analysis
2004
of Japan Lipid
Japan
Intervention
Trial; 6 yr

20

Aronow
2002
United States

Observational
prospective
cohort; 2 yr

Patient
Characteristics

Intervention

Comparator

Clinical
Outcomes
Measured

Japanese patients
without CHD, men
(35-70 yr),
women<70 yr with
TC<220 mg/dL
(n=42,360)

Simvastatin (510 mg/d)
treated
patients aged
65-70 yr)
(n=9,860;
mean: 67 yr)
Statin use
(n=279)

Simvastatin (510 mg) treated
patients <65
yr) (n=32,500;
mean: 55 yr)

MCE (MI,
cardiac death,
angina, stroke)

No statin use
(n=250)

MCE, stroke,
death

Discharged on
statin therapy
and followed
12 months
after ischemic
stroke

NA

Death

Diabetic patients
with prior MI and
LDL>125 mg/dL
living in long term
care (n=529,
range: 62-100 yr,
mean: 79 yr)
Safety and Harms of Discontinuing Statin Therapy
21
Colivicchi
Cohort
Stroke survivors;
2007
78% atorvastatin
Italy
(10-20 mg/d),
22% simvastatin
(20-40 mg/d)
(n=631; 51% M;
70 yr)

CARDS: Collaborative Atorvastatin Diabetes Study; CHD: coronary heart disease; CVD: cardiovascular disease; CRE: cardiorenal
event; CVE: cardiovascular event; CHF: congestive heart failure; CRP: C-reactive protein; DB: double blind; F: female; IDEAL:
Incremental Decrease through Aggressive Lipid lowering; JUPITER: Justification for the Use of statins in Prevention: an Intervention
Trial Evaluating Rosuvastatin; LDL: low-density lipoprotein; M: male; MCE: major coronary event; MI: myocardial infarction; PAD:
peripheral artery disease; PROBE: prospective, randomized open-label blinded end point evaluation; QoL: quality of life; RCT:
randomized controlled trial; RF: renal failure; RVD: renovascular disease; SPARCL: Stroke Prevention by Aggressive Reduction of
Cholesterol Levels; TC: total cholesterol; TNT: Treating to New Targets; UA: unstable angina: United Kingdom: yr: year
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APPENDIX 3: Summary of Critical Appraisal
First Author,
Publication
Year

Strengths

Limitations

Clinical Effectiveness and Safety of Statins for Stroke Prevention
Systematic Reviews and Meta-Analyses
Smith9 2009
Comprehensive literature search
Search restricted to English
based on pre-defined criteria
language articles
Study selection was performed by
Study type inclusion criteria not
two independent reviewers
clearly defined
Article selection process was well
Unclear if data extraction was
documented including a list of
performed in duplicate
included and excluded studies
Characteristics of included studies
Conflict of interest statement
not provided in detail
Publication bias not assessed
10
Afilalo 2008
Comprehensive literature search
List of excluded studies not
based on pre-defined criteria
provided
Study selection was performed by
Publication bias not assessed
three independent reviewers
No conflict of interest statement
Data extraction was performed in
provided
duplicate by two reviewers
Characteristics of included studies
were well reported
Methods of pooling studies were
appropriate and well reported
Roberts11 2007
Literature search based on preOnly one database (PubMed)
defined criteria
searched
Study selection and data
Grey literature was not included in
extraction was performed by two
the literature search
independent reviewers
List of excluded studies not
Characteristics of included studies
provided
were well reported
Scientific quality of included studies
Methods of pooling studies were
not well documented
appropriate and well reported
Conflict of interest statement
Ward12 2007
Comprehensive literature search
Unclear if study selection was
based on pre-defined criteria
performed by two independent
reviewers
Data extraction was performed by
one reviewer and checked by
Characteristics of included studies
another reviewer
not provided in detail, only
subgroup analysis performed and
Methods of pooling studies were
outcomes analyzed
appropriate and well reported
Publication bias not assessed
Article selection process was well
documented including a list of
included and excluded studies
Conflict of interest statement
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First Author,
Publication
Year

Strengths

Limitations

Clinical Effectiveness and Safety of Statins for Stroke Prevention
Randomized Controlled Trials (RCTs)
Glynn13 2010
Clearly described the research
Secondary analysis and
question, eligibility criteria,
randomization was not stratified
intervention and outcomes
by age
Patients were randomized to
The study was stopped early so
rosuvastatin or placebo and
long-term outcomes are not
number lost to follow-up were
reported
reported
Industry funded
14
Colivicchi 2010
Clearly described research
Possible bias in assessment of
question, eligibility criteria,
clinical outcomes as the study
intervention and outcomes
was not blinded
Sample size calculations and
intent to treat analysis
Independently designed and
conducted by the investigators
without industry support or
funding
Tikkanen15 2009
Clearly described the research
Prospective open-label
question, eligibility criteria,
randomized blind endpoint trial.
intervention and outcomes
Patients were switched at
randomization without washout
or run in, resembling clinical
practice
Adherence to treatment was
lower in older patients
Industry funded
Wenger16 2007
An independent end point
Data was analyzed by the
committee that was blinded to
funding source according to the
treatment assignment
statistical analysis plan approved
adjudicated all primary and
by a steering committee.
secondary outcomes
Industry sponsored
Chaturvedi17 2008
Clearly described research
Secondary analysis and
question, eligibility criteria,
randomization was not stratified
intervention and outcomes
by age
Patients were randomized to
Sponsor responsible for data and
atorvastatin or placebo
analysis
Industry sponsored
Neil18 2006
Clearly described research
Secondary analysis and
question, eligibility criteria,
randomization was not stratified
intervention and outcomes
by age
Patients were randomized to
Findings are not directly
atorvastatin or placebo
applicable to the very elderly as
patients >75 years at
randomization were excluded
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First Author,
Publication
Year

Strengths

Limitations

Clinical Effectiveness and Safety of Statins for Stroke Prevention
Industry sponsored
Non-Randomized Studies
Horiuchi19 2004
Clearly described research
Non-randomized, non-blind,
question, eligibility criteria,
comparison of statin use in
intervention and outcomes
elderly versus younger patients
Findings are representative of
Industry sponsored
the entire population from
which they were recruited
Aronow20 2002
Clearly described the research
Non-randomized, non-blind
question, eligibility criteria,
comparison of statin use versus
intervention and outcomes.
no statin use in older diabetic
Patients in long term care,
patients with prior MI
events confirmed by
Funding source not reported
cardiologist and neurologist
Participants were representative
of the entire population from
which they were recruited
Safety and Harms of Discontinuing Statin Therapy
Colivicchi21 2007
Clearly described research
Potential selection bias is
question, eligibility criteria,
inherent in single-centre
intervention, and outcomes.
observational studies where
Efforts were made to obtain
patients are prospectively
hospital records and death
included by investigators.
certificate
Patients with CHF, valvular
dysfunction, cardiomyopathy,
and AF were excluded from the
study, limiting generalizability
Adherence to prescribed
therapies was assessed by
telephone interviews, daily
compliance may differ
Funding source not reported
AF: atrial fibrillation; CHF: congestive heart failure; MI: myocardial infarction
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APPENDIX 4: Summary of Findings
First Author,
Publication
Year

Main Study Findings

Clinical Effectiveness and Safety of Statins for Stroke Prevention
Systematic Reviews and Meta-Analyses
Efficacy in elderly subgroup
Smith9 2009
4 meta-analyses suggest statins are equally
efficacious in the elderly
One meta-analysis analyzed 5 trials and found
that the risk reduction in MCE was 32% (95% CI,
23-39) for patients ≥65 years and 31% (95% CI,
24-36) in those younger than 65 years
One meta-analysis evaluating statins in the
elderly pooled 9 placebo-controlled trials
revealing a RR for all-cause mortality of 0.78
(95% CI, 0.65-0.89) and a reduction of stroke
with statins compared with placebo
Afilalo10 2008
In patients ≥65 years, statins reduced the
incidence of stroke by 25% (RR 0.75, 95% CI
0.58-0.94) over 5 years compared to placebo
according to a pooled analysis of 5 RCTs (CARE,
HPS, LIPID, PLAC I, PROSPER)
Statins reduced all-cause mortality by 22% (RR
0.78, 95% CI 0.65-0.89) over 5 years and CHD
mortality by 30% (RR 0.70, 95% CI 0.53-0.83)
over 5 years compared to placebo according to a
pooled analysis of 9 RCTs
Roberts11
In patients ≥60 years, the rate of fatal and
2007
nonfatal stroke was reduced by 24% in statin
recipients (RR 0.76, 95% CI 0.65-0.90; P =
0.001) according to a pooled analysis of 11 RCTs
In patients ≥65 years, the rate of fatal and
nonfatal stroke was reduced by 19% in statin
recipients (RR 0.81, 95% CI 0.66-1.00; P = 0.05)
according to a pooled analysis of 11 RCTs
Subgroup analysis of elderly patients
Ward12 2007
3 placebo-controlled studies administered statin
statins to elderly patients (PROSPER) or
presented subgroup data (4S, CARE)
Statins in patients ≥65 years were associated
with statistically significant reductions in RR of
CHD mortality, total stroke, non-fatal MI, coronary
revascularization, and CHD death
In the CARE study, NNT to prevent CHD death or
non-fatal MI is substantially lower in patients ≥65
years than in younger patients
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Authors’ Conclusions

Evidence suggests that
the elderly benefit from
statin therapy

Statins reduce all-cause
mortality and stroke
incidence in elderly
patients

Statin therapy is
effective in reducing
cardiovascular
outcomes, including
stroke, in older adults

Results should be
interpreted with caution
due to small sample
sizes
There is no evidence
that statins are more
less effective in older
people
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First Author,
Publication
Year

Main Study Findings

Cost-effectiveness
ICERs increase with age varying between £10,000
and £17,000 per QALY for ages 45 and 85,
respectively
Randomized Controlled Trials (RCTs)
Glynn13 2010
32% of participants >70 yr had 194/393 (49%)
CVE
Rates of CVE were 1.22 and 1.99 per 100
person-yr of follow-up in rosuvastatin and
placebo groups, respectively (HR: 0.61, 95% CI
0.46 to 0.82; P < 0.001)
All-cause mortality was 1.63 and 2.04 (HR: 0.80,
95% CI 0.62 to 1.04; P = 0.09).
Stroke rate was 0.35 and 0.64 (HR: 0.55, 95% CI
0.33 to 0.93; P = 0.023)
Absolute reductions in event rates associated
with rosuvastatin were 48% greater in older
persons compared to younger persons (0.77
versus 0.52 events/100 person-yr, respectively).
NNT for 4 yr to prevent 1 CVE in older patients
was 24 (95% CI 15 to 57) compared with 36
(95% CI 23 to 77) in younger patients
The relative rate of SAE among older persons in
rosuvastatin versus placebo was 1.05 (95% CI
0.93 to 1.17).
Safety
The relative rate of SAE among older persons in
rosuvastatin versus placebo was 1.05 (95% CI
0.93, 1.17). Rates of muscle weakness, stiffness,
renal disorder, bleeding, GI disorder, hepatic
disorder and diabetes were higher in rosuvastatin
group but not statistically significant (P > 0.1) for
each
14
Colivicchi
Within 12 months, a CVE occurred in 16% of
2010
atorvastatin (80 mg) recipients and 27% of
patients receiving conventional medical treatment
(HR 0.56; 95% CI 0.33 to 0.93; P = 0.027). Safety
Atrovastatin was withdrawn in two atorvastatin
recipients after persistent muscle pain and rise in
total serum CK. One medical management
recipient and two people atorvastatin recipients
had elevated alanine aminotransferase levels.
Tikkanen15

Magnitude of effectiveness of atorvastatin was
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Authors’ Conclusions

“In apparently healthy
older persons without
hyperlipidemia but with
elevated high-sensitivity
CRP levels, rosuvastatin
reduces the incidence of
major CVE” (pg 488).13

“When compared with
conventional treatment,
full-dose atrovastatin (80
mg/d) provides greater
protection against
ischemic recurrences
after NSTEMI in patients
with severe, diffuse, nonrevascularisable CAD”
(pg. 1277).14
“Except for any CVE in
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First Author,
Publication
Year

Main Study Findings

Authors’ Conclusions

2009

higher in younger versus older patients (MCE HR
0.80, 95% CI 0.66 to 0.98 and HR 0.96, 95% CI
0.80 to 1.15, respectively; CVE HR 0.80, 95% CI
0.71 to 0.89 and HR 0.88, 95% CI 0.79 to 0.99,
respectively). Results likely influenced by lower
adherence in older patients. Regardless of age,
adherence to atorvastatin (89%) was lower than
simvastation (95%; P < 0.0001).
Safety
SAEs rates were higher in older patients but
didn’t differ between groups. In the younger
group, 40% of atorvastatin recipients and 41% of
simvastatin recipients reported SAEs while in the
older group, 55% and 56% reported SAE,
respectively.
Regardless of age, more patients receiving
atorvastatin than simvastatin had dose
reductions, or temporary or permanent
discontinuations due to AE. In patients >65 years,
11.8% of atorvastatin recipients and 4.1% of
simvastatin recipients permanently discontinued
therapy due to AE while 7.9% and 4.2% of
patients <65 years discontinued, respectively.
Rates of death due to malignancy were similar in
younger patients and numerically lowering in the
atorvastatin versus simvastatin group in older
patients (HR 0.82, 95% CI 0.58 to 1.15).
In patients> 65 yr, absolute risk was reduced by
2.3% and RR by 19% for CVE in favor of highdose atrovastatin (HR 0.81 95% CI, 0.67 to 0.98;
P = 0.032).
CHD mortality, MI, and stroke were lower in older
patients receiving high-dose atrovastatin though
the difference was not statistically significant for
individual components.
The NNT for benefit for 80 mg versus 10 mg was
35 to prevent 1 CVE over 4.5 yr.
Safety
Improved clinical outcomes in patients >65 yr
were not associated with persistent elevations
creatinine kinase.
Risk of stroke was reduced by 26% (HR 0.74,
0.57 to 0.96; P = 0.02) in younger patients and by
10% (HR 0.90, 0.73 to 1.11; P = 0.33) in elderly
patients. Heterogeneity for treatment-age

the older group,
significant reductions in
primary and secondary
endpoints were
observed only in patients
<65 yr. The safety of
atorvastatin (80 mg) and
simvastatin (20-40 mg)
was similar in patients
<65 and >65 yr with
stable coronary disease”
(pg. 577).15

Wenger16
2007

Chaturvedi17
2008

Lipid Lowering Agents for Stroke Prevention

“Secondary analysis
suggests that additional
clinical benefit is
achieved by treating
older patients with CHD
more aggressively to
reduce LDL cholesterol
levels to <100 mg/dL.
Finding support intensive
LDL cholesterol-lowering
in high-risk persons with
CHD” (pg. 1).16

“There was no
heterogentity in the
stroke reduction seen
with atorvastatin in the
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First Author,
Publication
Year

Main Study Findings

interaction was not significant (P = 0.52). Risk of
stroke or TIA (HR 0.79; P = 0.01), MCE (HR0.68;
P = 0.035), CHD event (HR 0.61; P = 0.0006)
and revascularization (HR 0.55; P = 0.0005) was
reduced in the elderly.
Safety
Elevated liver enzymes were uncommon in
atorvastatin treated groups (1.0% elderly versus
0.8% younger patients). Rate of myopathy was
0.3% in both elderly and younger patients.
Neil18 2006
Atorvastatin reduced the RR of MCE by 38%
(95% CI -58 to -8; P = 0.017) in older patients
and 37% (-57 to -7; P = 0.0019) in younger
patients.
Absolute risk reductions were 0.39 and 2.7,
respectively (difference 1.2% 95% CI -2.8 to 5.3;
P = 0.545).
The NNT for 4 years to avoid one event were 21
and 33, respectively. All-cause mortality was
reduced non-significantly by 22% (95% CI -49 to
18; P = 0.245) and 37% (95% CI -64 to 9); P =
0.98), respectively.
Safety
The safety profile was similar between age
groups.
Treatment associated SAEs occurred in 1.2 % of
atorvastatin treated patients and 1.6% of placebo
treated patients > 65 yr. Corresponding values for
younger patients were 0.9 and 0.8%,
respectively.
Myalgia was reported in 3.5% of atorvastatin
recipients and 4.8% of placebo recipients in the
elderly, and 4.3% and 4.7%, respectively in
younger patients.
Non-Randomized Studies
Horiuchi19
Rates of MCE were 1.30/1000 patient-years in
2004
elderly patients and 0.8/1000 patient-years in
younger patients.
Absolute risk of MCE in older patients was higher
than younger patients, while RR increased by
1.7% with elevation of each 1 mg/dL LDL-C level
in both groups.
Rates of CVE were 2.61/1000 patient-years in
older patients and 1.29/1000 patient-years in
younger patients (P < 0.001).
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Authors’ Conclusions

elderly and younger
subgroups treated with
atorvastatin. The results
support the use of
atorvastatin in elderly
patients with recent
stroke or TIA” (pg.
688).17
“Absolute and relative
benefits of statin therapy
in older patients with
type 2 diabetes are
substantial, and all
patients warrant
treatment unless
specifically
contraindicated” (pg.
2378).18

“The LDL-C level
dependent increase of
relative risk of CHD was
similar in elderly and
younger patients,
whereas the absolute
risk at any LDL-C level in
elderly patients was
higher than in younger
patients” (pg. 1981).19
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First Author,
Publication
Year

Aronow20
2002

Main Study Findings

Safety
Drug related AEs were observed in 3.18% of
older patients and 3.19% of younger patients; P =
0.99.
Hepatic dysfunction (0.99% in older patients,
1.02% in younger patients, P = 0.79) and
musculoskeletal disorders (0.81% and 0.91, P =
0.4, respectively) were most frequently observed.
No rhabdomyolysis occurred in either group.
Renal dysfunction was slightly higher in older
patients (0.32%) than younger patients (0.14%; P
< 0.01).
Controlling for other risk factors, statins were
associated with a 37% significant independent
reduction in the incidence of new coronary events
and a 47% significant independent reduction in
the incidence of new stroke.

Safety and Harms of Discontinuing Statin Therapy
Colivicchi21
Within 12 months of discharge, 246 (39%)
2007
patients discontinued statin therapy; mean time:
49 ± 55 days; 40% atorvastatin versus 37%
simvastatin; P = 0.544).
Discontinuation (28%) was due to dyspepsia,
fatigue, headache, myalgias, rise in liver
enzymes, or kinase and unaccounted in 71%.
Patients discontinuing statins were significantly
older (71.4 ± 7.1 versus 69.5 ± 7.7 yr, P = 0.002);
typically female 138/246 versus 171/386, P =
0.004).
Patients were less likely to discontinue if they had
diabetes (66/246 versus 162/386, P = 0.001) or
prior stroke (22/246 versus 56/385, P = 0.038)
During follow-up, 116 patients died (1 yr
probability of death 0.18; 95% CI, 0.15 to 0.21).
Patients were more likely to die during follow-up if
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Authors’ Conclusions

“Statin use is associated
with a 37% significant,
independent, reduction
in new coronary events
and a 47% significant,
independent reduction in
new stroke in older men
and women with
diabetes, prior MI and
sefum LDL >125 mg/dL.
Elderly diabetics with
prior MI and increased
serum LDL cholesterol
should be treated with
statins” (pg. 749).20
“A large number of
patients discontinue their
use of statins early after
acute stroke. Moreover,
patients discontinuing
statins have a
significantly increased
mortality during the first
year after the acute
CVE. These findings
suggest patient care
should be improved
during transition from
hospital to outpatient
setting” (pg. 2652).21
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Authors’ Conclusions

they were older (74 ± 5.0 versus 69.4 ± 7.8 years,
P = 0.0001), diabetic (52/116 versus 176/511, P
= 0.03), with a previous stroke (21/116 versus
57/515, P = 0.037).
CARE: Cholesterol and Recurrent Events; CHD: coronary heart disease; CI: confidence interval; CRP: C-reactive protein; CVE:
cerebrovascular event; HPS: Heart Protection Study; HR: hazard ratio: ICER: incremental cost-effectiveness ratio; LDL: low-density
lipoprotein; LIPID: Long Term Intervention with Pravastatin in Ischemic Disease: MCE: major cardiac event; MI; myocardial
infarction; NNT: number needed to treat; PLAC I: Pravastatin Limitation of Atherosclerosis in the Coronary Arteries; PROSPER:
Prospective Study of Pravastatin in the Elderly at Risk; QALY: quality adjusted life year; RR: relative risk; SAE: severe adverse
events; TIA: transient ischemic attack
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