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Learning Objectives
1. Describe statins’ place in therapy for atherosclerotic 

cardiovascular disease (ASCVD)
2. Summarize available evidence regarding statin use for 

primary prevention in older adults, with emphasis on age 
>75 years

3. Describe risks versus benefits of statin use for primary 
prevention in older adults
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Statins Overview
§ Also known as 3-hydroxy-3-methyl-glutaryl coenzyme A 

(HMG)-CoA reductase inhibitors
§ Available products:

Generic Name Brand Name(s) Available Dosage Strengths
Atorvastatin Lipitor® 10 mg, 20 mg, 40 mg, 80 mg

Fluvastatin Lescol® 20 mg, 40 mg, 80 mg, 80 mg XL

Lovastatin Mevacor®, Altoprev® 10 mg, 20 mg, 40 mg

Pitavastatin Livalo® 1 mg, 2 mg, 4 mg

Pravastatin Pravachol® 10 mg, 20 mg, 40 mg, 80 mg

Rosuvastatin Crestor® 5 mg, 10 mg, 20 mg, 40 mg

Simvastatin Zocor® 5 mg, 10 mg, 20 mg, 40 mg, 80 
mg



Statin Mechanism of Action



Statin Therapeutic Effects
§ Lipid lowering with statins is beneficial for primary and 

secondary prevention of atherosclerotic cardiovascular 
disease (ASCVD)
• Considered first-line agents
• Generally provide the most effective lipid lowering compared to 

other classes

§ Mechanism of benefit not completely understood



Statin Adverse Effects
§ Myalgia
§ Myopathy
§ Arthralgia
§ Gastrointestinal (nausea/vomiting/diarrhea)
§ Hepatotoxicity
§ Rhabdomyolysis 



Statin Properties
Statin Lipophilicity Hepatic Metabolism
Atorvastatin High CYP3A4

Fluvastatin High CYP2C9

Lovastatin High CYP3A4

Pitavastatin High Glucuronidation

Pravastatin* Low Sulfonation

Rosuvastatin* Low Minimal CYP2C9 and CYP2C19

Simvastatin High CYP3A4

*It has been suggested that statins with low 
lipophilicity (i.e., hydrophilic statins: pravastatin and 
rosuvastatin) are less likely to lead to adverse muscle-
related effects



Statin Intensity
High Intensity
Daily dose lowers LDL-C by 
approximately ≥50%

Moderate Intensity
Daily dose lowers LDL-C by 
approximately 30% to 
<50%

Low Intensity
Daily dose lowers LDL-C by 
<30%

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg BID 
Pitavastatin 2-4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg



Statin Drug-Drug Interactions
§ Drug-drug interactions with statins are common
§ Examples of medications that have clinically relevant 

drug-drug interactions with statins
• Cytochrome P-450 (CYP450) enzyme inhibitors

• Amiodarone
• Azole antifungals
• Calcium channel blockers
• Macrolide antibiotics
• Protease inhibitors

• Fibrates à increased risk of myopathy and rhabdomyolysis when 
a statin and fibrate are co-administered

• Fenofibrate preferred over gemfibrozil if co-administered with a 
statin



General Considerations for Statin Use in Older 
Adults
§ More susceptible to risks of statin use

• Pharmacokinetic/pharmacodynamic changes of aging

§ Polypharmacy
§ Life expectancy versus time to benefit
§ Importance of individualized treatment plans and shared 

decision-making



Outline

Background

Clinical Guidelines/Recommendations

Evidence Summary

Other Considerations



USPSTF Recommendations (2016)



USPSTF Recommendations (2016)



Choosing Wisely®



Choosing Wisely®



Choosing Wisely®



Choosing Wisely®



2018 AHA/ACC* Guideline on Management of 
Blood Cholesterol
§ Updated from 2013 AHA/ACC guideline
§ Some notable changes between 2013 and 2018 

guidelines:
• Additional risk assessment strategies
• Identification of ASCVD risk-enhancing factors
• Use of coronary artery calcium (CAC) scoring
• More guidance regarding older adults

*AHA/ACC/AACVPR/AAPA/ABC/ACP
M/ADA/AGS/APhA/ASPC/NLA/PCNA

Grundy et al. 2018. J Am Coll Cardiol.
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ASCVD Risk Calculator
AHA/ACC ASCVD risk calculator to accompany guideline 
available at:
§ http://static.heart.org/riskcalc/app/index.html#!/baseline-

risk
§ http://tools.acc.org/ASCVD-Risk-Estimator-

Plus/#!/calculate/estimate/

http://static.heart.org/riskcalc/app/index.html
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/


Older Adults Aged ≥75 Years

Recommendations in Patients with Diabetes Mellitus

General Recommendations 

Grundy et al. 2018. J Am Coll Cardiol.



Older Adults Aged ≥75 Years: Summary of 
Evidence Used for Guideline
§ Overall inconsistent evidence

• Some RCTs and a meta-analysis support statin use for primary 
prevention up to age 79, though other studies do not

§ Data is lacking for individuals ≥80 years

Grundy et al. 2018. J Am Coll Cardiol.



Older Adults Aged ≥75 Years
“For patients ≥75 years of 
age, RCT evidence for 
statin therapy is not 
strong, so clinical 
assessment of risk status 
in a clinician-patient risk 
discussion is needed for 
deciding whether to 
continue or initiate statin 
treatment.”

Grundy et al. 2018. J Am Coll Cardiol.



Older Adults Aged ≥75 Years: Other 
Considerations in Guideline
§ Discussion of risks versus benefits is very important

• Potential for additive risks that may outweigh benefits
• Deprescribing statins is important to consider with regard to risks

§ Decisions are not always intuitive
• Some frail or complex older adults may prefer to stay on statins 

given their cardiovascular risk

§ Use of CAC scoring may inform decision making
§ Shared decision-making is important, and discussions 

should happen regularly

Grundy et al. 2018. J Am Coll Cardiol.
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Meta-Analysis by Ridker et al.
Meta-analysis of age-specific outcome data from 2 RCTs: 
JUPITER and HOPE-3

Objective: Evaluate statin use for primary prevention in 
older adults

Interventions:
§ JUPITER: Rosuvastatin 20 mg daily
§ HOPE-3: Rosuvastatin 10 mg daily

Ridker et al. 2017. Circulation.
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Meta-Analysis by Ridker et al.
Conclusions:
§ Results support statin use for primary prevention in 

individuals ≥70 years of age
§ Given consistency of benefits seen in individuals <70 

years and >70 years of age, some benefit is likely even in 
individuals ≥80 years of age
• Must be weighed against potential for modest impact on 

longevity
• Must take into account personal preferences

Ridker et al. 2017. Circulation.



Meta-Analysis by Ridker et al.
Limitations and Considerations:
§ Included only small number of individuals ≥80 years

• Extrapolation of results should be done with caution

§ Does not address certain concepts relevant to clinical 
practice, such as adherence, drug-drug interactions, 
quality of life, cost-effectiveness, etc.

Ridker et al. 2017. Circulation.



ALLHAT-LLT RCT by Han et al.
Objective: Examine statin treatment among adults aged 65 
to 74 years and ≥75 years for primary prevention

Intervention: Pravastatin 40 mg daily

Outcomes:
§ Primary: All-cause mortality
§ Secondary: Cause-specific mortality and nonfatal MI or 

fatal coronary heart disease combined

Han et al. 2017. JAMA Internal Medicine.



ALLHAT-LLT RCT by Han et al.
Subjects (≥75 years group):

Han et al. 2017. JAMA Internal Medicine.

Pravastatin Usual Care
Number 375 351

Age, mean (SD) 78.5 (3.6) years 78.6 (3.6) years

% Female 57.1% 56.4%



ALLHAT-LLT RCT by Han et al.
Results (≥75 years group):
Pravastatin versus Usual Care

Han et al. 2017. JAMA Internal Medicine.

Outcome Hazard Ratio P-value
All-cause mortality 1.34 (0.98-1.94) 0.07

CVD deaths 1.39 (0.94-2.32) 0.20

CHD deaths 0.99 (0.49-2.00) 0.97

Stroke deaths 2.27 (0.59-8.79) 0.23

Stroke (fatal and nonfatal) 1.09 (0.63-1.90) 0.76

Fatal CHD and nonfatal MI 0.70 (0.43-1.13) 0.14



ALLHAT-LLT RCT by Han et al.
Results (≥75 years group):

Han et al. 2017. JAMA Internal Medicine.



ALLHAT-LLT RCT by Han et al.
Conclusions:
§ No benefit found with pravastatin for primary prevention 

in older adults
§ Nonsignificant direction toward increased all-cause 

mortality with pravastatin in individuals ≥75 years 
§ Statin use may produce undesirable effects in health or 

function of older adults that could offset potential 
cardiovascular benefit

Han et al. 2017. JAMA Internal Medicine.



ALLHAT-LLT RCT by Han et al.
Limitations and Considerations:
§ Post-hoc secondary analysis of an ALLHAT-LLT subgroup
§ Excluded individuals on lipid-lowering treatment at 

baseline
§ Small sample size of subjects in the ≥75 years group
§ Did not assess specific adverse effects

Han et al. 2017. JAMA Internal Medicine.



Observational Study by Orkaby et al. (2020)
Objective: Evaluate the role of statin use for mortality and primary 
prevention of ASCVD in Veterans 75 years and older

Design: Retrospective cohort study

Exposure: Any new statin prescription

Outcomes:
§ Primary: All-cause and cardiovascular mortality
§ Secondary: Composite of ASCVD events (myocardial infarction, 

ischemic stroke, and revascularization with coronary artery 
bypass graft surgery or percutaneous coronary intervention)

Orkaby et al. 2020. JAMA.
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Observational Study by Orkaby et al. (2020)
Results:

Orkaby et al. 2020. JAMA.



Observational Study by Orkaby et al. (2020)
Conclusions:
§ Among Veterans 75 years and older and free of ASCVD at 

baseline, new statin use was significantly associated with a 
lower risk of all-cause and cardiovascular mortality

§ Further research, including from RCTs, is needed to more 
definitively determine the role of statin therapy in older 
adults for primary prevention of ASCVD

Orkaby et al. 2020. JAMA.



Orkaby et al. (2020)
Limitations and Considerations:
§ Observational study design
§ VA population limits generalizability (e.g., very few 

women included)
§ Adverse effects not evaluated
§ Simvastatin was most commonly used statin, which does 

not reflect current practices

Orkaby et al. 2020. JAMA.



Evidence from Other Studies
Study Design Subjects Intervention/

Exposure
Results

PROSPER: 
Shepherd et 
al. (2002)

Double-blind 
randomized 
controlled 
trial

N=5,804 
subjects aged 
70-82 years

Pravastatin 
40 mg daily

HR for composite of 
coronary death, non-
fatal MI, fatal or non-
fatal stroke: 0.85 (0.7-
0.97), p=0.014

Glynn et al.  
(2010)

Exploratory 
analysis of 
JUPITER

N=5,695 
subjects ≥70 
years with 
elevated CRP

Rosuvastatin 
20 mg daily

HR for 1st major CV 
event: 0.61 (0.46-0.82), 
p<0.001

Orkaby et al.  
(2017)

Prospective 
cohort study 
of Physicians’ 
Health Study 
participants

N=7,213 male 
physicians 
≥70 years 
without CVD

Statin use HR for major CV event: 
0.86 (0.70-1.06), p=0.17; 
HR for all cause 
mortality: 0.82 (0.69-
0.98), p=0.03
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Highlights from Review: ”Primary Prevention 
with Statins in the Elderly”
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Take-Aways from Review: ”Primary Prevention 
with Statins in the Elderly”
§ Recommendations for statin therapy in older adults differ 

significantly among 5 major clinical practice guidelines
§ Clinical trial data support statin use for primary 

prevention of nonfatal ASCVD events in older adults aged 
66-75 years

§ Evidence for individuals >75 years of age is sparse
• Cannot base decision to initiate statin for primary prevention 

directly on available evidence
• Must extrapolate data from those <75 years with caution, taking 

into account comorbidity, polypharmacy, adverse effects, and life 
expectancy

• Until more evidence is available for individuals >75 years of age, 
use of statins for primary prevention must be based on well-
informed shared decision making

Mortensen et al. 2018. J Am Coll Cardiol.



Take-Aways from Review: ”Primary Prevention 
with Statins in the Elderly”
§ Considering potential harms is a crucial part of the 

decision-making process
• Risk of statin-associated symptoms (e.g., musculoskeletal issues) 

may be increased by frailty, comorbidity, and polypharmacy

§ Statin initiation must involve careful weighing of risks 
versus benefits
• Consider polypharmacy and potential drug-drug interactions

§ Discontinuing statin for primary prevention is reasonable 
to consider in older adults who are frail with increased risk 
of statin-associated symptoms and limited life expectancy
• Benefit of statin therapy persists after discontinuation 

Mortensen et al. 2018. J Am Coll Cardiol.



Future Directions: STAREE Trial
STAtin therapy for Reducing Events in the Elderly (STAREE)
§ Objective: Evaluate whether atorvastatin 40 mg daily will 

extend length of disability-free life in healthy participants 
aged 70 years and above

§ Design: Double-blind, randomized, placebo-controlled 
trial

§ Primary endpoint: Time to 1) death or development of 
dementia or development of disability, or 2) major fatal or 
non-fatal cardiovascular event

§ Estimated enrollment: 18,000 subjects
§ Estimated study completion date: December 2023



Future Directions: PREVENTABLE Trial
PRagmatic EValuation of evENTs And Benefits of Lipid-
lowering in oldEr adults (PREVENTABLE)
§ Objective: Demonstrate the benefit of atorvastatin 40 mg 

daily in participants aged 75 years and above
§ Design: Multi-center, randomized, parallel group, 

placebo-controlled superiority study
§ Primary endpoint: 1) Number of participants without 

diagnosis of new dementia, and 2) Number of 
participants without persistent disability

§ Estimated enrollment: 20,000
§ Estimated study completion date: July 2026
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