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• “The average 70-something is not 
bedridden. … If the pandemic doesn’t 
change life expectancy, half the U.S. 
population will live past 80 years of age.”

- Dr. Louise Aronson,  NEJM 2020



The US Demographic is changing: those >85 are 
the fastest growing segment of the population

The changing U.S. 

demographic is in part due 

to gains in average life 

years, but also in the influx 

of baby boomers (Blue) born 

between 1946 and 1964.

Baby Boomers are 
just now turning 75!

(born 1946-1964)



Moran et al. Circulation 2014;1291483-92.

Global burden of IHD: 1980-2010



Patient 1: Mr. J

• 82M, independent, hiker

• HL, HTN, glaucoma, family history of CVD

• Former smoker, glass of wine with dinner

• Medications: Amlodipine 5mg, Rosuvastatin 20mg, Latanoprost 
drops

• Total Cholesterol: 180 mg/dL

• LDL-C: 70 mg/dL

• HDL-C: 60 mg/dL

• Triglycerides: 95 mg/dL



Patient 2: Ms. G

• 80F, independent, uses cane for stability

• HTN, HL, DM, anxiety, arthritis, h/o colon cancer

• Former smoker, no alcohol

• Medications: Metformin 1000mg, Losartan 50mg, Sertraline 50mg, 
Acetaminophen 1000mg

• Total Cholesterol: 240 mg/dL

• LDL-C: 189 mg/dL

• HDL-C: 55 mg/dL

• Triglycerides: 199 mg/dL



Patient 3: Mrs. Y 

• 81F, wheelchair for distances
• Assistance with bathing, dressing
• AF, HTN, HL, mild dementia, CKD, osteoporosis, malnutrition, 

urinary incontinence
• Never smoker, no alcohol
• Medications: Donepezil 10mg, Lisinopril 5mg, Pravastatin 20mg, 

Oxybutinin 10mg, Warfarin 5mg, Vitamin B12, Alendronate 
70mg/wk

• Total Cholesterol: 220 mg/dL
• LDL-C: 130 mg/dL
• HDL-C: 40 mg/dL
• Triglycerides: 150 mg/dL



How can we individualize 
care?



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



2018 AHA ACC Cholesterol Guidelines

Grundy JACC 2018



Hawley … Orkaby. Drugs Aging 2019.



Estimated Remaining Life Years at Each Age
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Assessment of frailty can re-set life expectancy 
estimates, independent of age

Orkaby et al. J Gerontol A Biol Sci Med Sci 2018.

2002 Median Survival Time (Years)

Men Women

Frailty 

Score

Age

65-74

Age

75-84

Age

≥85

Age

65-74

Age

75-84

Age

≥85

≤0.1 13.0 10.4 6.4 19.2 11.6 7.4

>0.1 - ≤0.2 12.4 8.7 5.7 15.1 10.5 6.5

>0.2 - ≤0.3 9.5 7.0 4.8 12.0 8.8 5.6

>0.3 - ≤0.4 6.8 5.4 3.8 8.5 7.0 4.5

>0.4 4.6 3.8 2.8 6.0 5.1 3.7

Overall 12.9 8.0 4.9 15.6 9.5 5.7



What is the evidence for 
statins to date?



Older Adult Subgroups in Primary Prevention Statin Trials

Trial Older Subgroup Statin

JUPITER ≥70 yrs Rosuva 
N=5696 20mg

HOPE 3 ≥70 yrs Rosuva 
N=3086 10mg

ALLHAT-LLT ≥75 yrs Prava 
N=375 40mg

PROSPER 70–82 yrs Prava 
N=5804 40mg

39% ↓ risk

25% ↓ risk

34% ↑ risk

6% ↓ risk

Statin better Placebo better



Meta-analysis of 28 trials major statin trials:
186,854 participants, only 8% were ≥75 years

Statin or more Intensive 
better

Control or less Intensive 
better

Events per Annum

1

Cholesterol Treatment 
Trialists. Lancet 2019.

1.250.5

Age >75 (N=6,449)
HR 0.92 (0.73 – 1.16)



Kutner JS et al. JAMA IM. 2015 May;175(5):691-700.



Statin discontinuation at end of life: Improvement 
in measures of QOL, no difference in mortality

Kutner JS et al. JAMA IM. 2015.



Limited trial data has led to observational data



Study design considerations in pharmacoepidemiology

Ray WA et al Am J Epidemiol 2003.
Seeger JD et al Med Care 2007.
Lévesque L et al BMJ 2010.
Li F Am J  et al Epidemiol 2019.

Confounding by indication, healthy user bias
→Propensity score methods

(mimic balance in clinical trials)

Prevalent user bias
→New user design

Immortal time bias
→Appropriately account for time not on treatment



Retrospective cohort study in Spain

• Catalan primary care system, 2006-15.

• 46,864 adults aged 75 ands older without ASCVD

→ stratified by diabetes status at baseline

• New user design, propensity score adjustment

• Exclusion: “to avoid frailty bias, people with cancer, dementia, or 
paralysis, and those receiving dialysis, living in residential care, or 
with an organ transplant.”

• Co-primary outcome: time to ASCVD event, mortality

Ramos et al BMJ 2018.



Older adults with diabetes may benefit from 
statins for ASCVD and mortality prevention

Ramos et al BMJ 2018.

Mean age 81
>60% women



Retrospective cohort study in France

• French national health insurance claims database, 2012-14

• 120,173 adults without ASCVD, ≥75 with a statin medication 
possession ratio (MPR) at least 80% in each of the previous 2 years

• Propensity score weights

• Nursing home patients excluded

• Primary outcome: time to hospitalization for an ASCVD event

Giral et al Eur Heart J 2019. 



Statin discontinuation after age 75 was significantly 
associated with an increased risk of an ASCVD event

60% women

Giral et al Eur Heart J 2019. 



Results were unchanged when considering 
statin intensity or frailty

Giral et al Eur Heart J 2019. 



Retrospective cohort study in the US



Retrospective cohort study in US Veterans

• US Veterans ≥75 with regular use of VA healthcare, 2002-2012

• No exclusion for cancer, dementia or paralysis 

• Aging specific variables:
• Arthritis, dementia, polypharmacy (≥5 medication classes), gait abnormality)

• New user design, Propensity score overlap weighting

• Co-primary outcome: All-cause and ASCVD mortality

Orkaby et al JAMA 2020.



Results: 326,981 Veterans included with 57,178 
(17.5%) new statin users

• Mean age 81±4 years (range, 75-107)
• 91% White
• 97% Men 

--> In total 8,737 women
• 4% Hispanic/Latinx
• Followed for an average 7 years
• 53,727 (94%) had at least one follow up 

prescription

Most common statins:
• Simvastatin: 84.8%
• Lovastatin: 11.0%
• Pravastatin: 2.5%
• Fluvastatin: 1.2%
• Atorvastatin and 

Rosuvastatin: 0.5%

Orkaby et al JAMA 2020.



Among US veterans ≥75 without ASCVD, statin therapy 
was significantly associated with a lower risk of mortality.



Results were unchanged 
when stratified by sex, race, 
age, diabetes, dementia and 
arthritis



Retrospective cohort study in 
England and Wales
• Primary Care database 1990-2000 followed to 2017

• 110,243 adults without ASCVD, ≥60 separated by birth cohorts

• 6-month sliding window ‘landmarking’

• Primary outcome: all cause mortality

Gitsels et al BMJ FMCH 2021. 



Statin use was 
associated with a lower 
risk of all-cause 
mortality in all age 
groups



Limitations of observational data

• Residual confounding

• Generalizability: European cohorts, US Veterans, exclusion of nursing 
home patients

• Varying statins over time (VA study: Simvastatin)

• Side effects, drug-drug interaction, impact on function, cognition

• Patient centered outcomes?



Other important considerations:
Statins and Cognitive Impairment

• Existing randomized evidence with statins in later life finds no adverse effect 
on cognitive function1

• Clinical and subclinical CVD increase the risk for vascular cognitive 
impairment and dementia (VCID)2

• Statins prevent ischemic stroke, a significant contributor to vascular dementia3

• Lower BP targets lower risk of MCI/dementia — further linking vascular 
health and cognition4

1 Prosper Trial J Neurol, 2010. 257(1): p. 85-90 
2CV and Alz. Dementia Links. J Intern Med, 2006. 260(3): p. 211-23
3Heart Protection Study, Lancet, 2002. 360(9326): p. 7-22
4Sprint Mind JAMA. 2019 Feb 12;321(6):553-561



There has been a decline in the incidence of dementia over the 
last 30-years: in part due to improved CV prevention

Satizabal CL et al. N Engl J Med 2016.



Statins and Physical Function

• In randomized trials, participants on statin are only 0.3% more likely to report muscle 
symptoms compared to those on placebo1

• A meta-analysis found no evidence for a negative effect of statins on physical 
function2

• Physical disability results from a diverse set of physiologic and physical contributors3

• Statins may preserve physical function by preventing disabling vascular events, 
reducing inflammation, or improving vascular health4

1 Lancet, 2016. 388(10059): p. 2532-2561 
2Eur J Clin Pharmacol, 2014. 70(12): p. 1413-22 
3Circulation, 2017. 135(16): p. e894-e918. 
4Jama, 2010. 304(17): p. 1919-28. 



Statins, Nocebo, Pre-existing Symptoms

• In practice, 10% stop taking statins 
because of subjective muscle symptoms

• Muscle symptoms are not higher with 
statin than placebo in blinded studies

• Asking about muscle symptoms increases 
reporting 3-fold (for placebo, too)

• Causal associations are flawed
• Cross over controlled design in statin 

intolerant patients found that those getting 
statin first had slightly more symptoms, but 
26% of placebo first also reported 
symptoms.

Lancet, 2016. 388(10059): p. 2532-2561
GAUSS III. JAMA. 2016;315(15):1580-1590.

Side effects in Randomized Trials 
(Statin vs. Placebo)



SAMSON trial, N-of-1-trail: 90% of statin related 
complaints are due to the nocebo effect

Wood et al NEJM 2020.



Risks Benefits

Individual 
preferences



Statins Are Effective for…

Secondary prevention of CV events in those w/CVD

Primary prevention of CV events up to age 75

Primary prevention over age 75, particularly in the 
setting of multiple chronic conditions

Other common conditions such as MCI/dementia, 
functional decline, or HFpEF

A healthy 80-year-old has 8-9 additional years of life.



Use of statins for primary and secondary prevention is 
increasing over time, but still low

• N=1,722,860

• 16% DM (N=282,932)

• 63% female (N=1,078,333)

• Statin Users 

• 31% on a statin 
(mostly prevalent use)

• 51% of DM on a statin

Johannsen et al JAMA IM 2015. 

Older adults (>79 years)—

Medical Expenditure Panel 

(AHRQ, CDC)

Older Adults (≥75 years)

without CVD (PCORnet)



Older Populations Are at Risk for…

Cognitive impairment and dementia

Frailty and mobility limitations

Multi-factorial contributions of acute and chronic conditions

Treatments to reverse cognitive impairment and disability

Best bet is effective prevention.



We need more data – trials are coming!



PREVENTABLE 
Pragmatic Goal
• Get the right drug to the right people

• Clarifying the effectiveness of statins for 
improving health of older adults w/o CVD

• Ask if effective vascular prevention reduces 
risk of other common conditions of aging 
(MCI or dementia, disability, or HFpEF)

• Identify who should start taking a statin and 
who should stop



Individualizing care for 
older adults





Orkaby AR et al. Cleve Clin J Med 2018.



Gait speed, the “6th vital sign”, is a quick way 
to measure frailty anywhere

Fritz S & Lusardi M. J Geriatr Phys Ther. 2009.



Studenski S, et al. JAMA 2011.

Gait Speed Predicts Mortality

Improvement in gait speed by 0.1m/s can 
decrease 1 year mortality by 10%



Gait Speed Assessment

Karpman C, et al. Chest 2014.
Orkaby et al, BMJ OQ 2021.

Frailty cut off: 
4m in <5 seconds (0.8m/s)





Our patients



Patient 1 Mr. J

• 82M, independent, hiker

• HTN, glaucoma, family history of CVD

• Former smoker, glass of wine with dinner

• Medications: Amlodipine 5mg, Rosuvastatin 20mg, Latanoprost 
drops

• Total Cholesterol: 180 mg/dL

• LDL-C: 70 mg/dL

• HDL-C: 60 mg/dL

• Triglycerides: 95 mg/dL

Robust/Non-frail
- Maintenance of activity
- Continue statin

4m gait speed: 3.2 sec = 1.25m/s



Patient 2: Ms. G

• 80F, independent, uses cane for stability

• HTN, HL, DM, anxiety, arthritis, h/o colon cancer

• Former smoker, no alcohol

• Medications: Metformin 1000mg, Losartan 50mg, Sertraline 50mg, 
Acetaminophen 1000mg

• Total Cholesterol: 240 mg/dL

• LDL-C: 189 mg/dL

• HDL-C: 55 mg/dL

• Triglycerides: 199 mg/dL

Pre-frail
- Encourage activity, PT to 

improve mobility
- Nutrition review
- Consider adding a statin

4m gait speed: 5.3 sec = 0.75m/s



Patient 3: Mrs. Y 

• 81F, wheelchair for distance
• Assistance with bathing, dressing
• AF, HTN, HL, mild dementia, CKD, osteoporosis, malnutrition, 

urinary incontinence
• Never smoker, no alcohol
• Medications: Donepezil 10mg, Lisinopril 5mg, Pravastatin 20mg, 

Oxybutinin 10mg, Warfarin 5mg, Vitamin B12, Alendronate 
70mg/wk

• Total Cholesterol: 220 mg/dL
• LDL-C: 130 mg/dL
• HDL-C: 40 mg/dL
• Triglycerides: 150 mg/dL

Frail
- Encourage activity, diet may need 

to be liberalized
- Unlikely to benefit from statin 

treatment

4m gait speed: 9.6 sec = 0.42m/s



Bottom Line

• Age is the driving risk factor for CVD, risk calculators are unhelpful

• Everyone benefits from lifestyle improvement

• Consider frailty and function before prescribing

• In those without a life limiting illness:

• Consider low-intensity, low dose statin trial 

e.g. pravastatin 10mg 

-- Start low, go slow … but get there!

• Change in LDL is more important than a target

• If HDL is low and/or TGs are high consider adding meds

• In those with life limiting disease: deprescribing statins is appropriate



Statins for 
Primary 
Prevention in 
Older Adults
July 27, 2022

Ariela R. Orkaby, MD, MPH

aorkaby@bwh.harvard.edu



J-shaped relationship between cholesterol and 
mortality – largely driven by end-stage diseases
(e.g. cancer, heart failure)

Yi, S., Yi, J. & Ohrr, H. Sci Rep 9, 1596 (2019).

N=961,542 N=238,556



New evidence: Elevated LDL is associated with 
an increased risk of ASCVD, especially in late life

Moretnsen & Nordestgaard. Lancet 2020.



For every 
39 mg/dL         
(1.0 mmol/L)
increase in LDL, 
the risk of an 
MI/ASCVD event 
rises, with the 
highest rates in 
those over age 80

Moretnsen & Nordestgaard. Lancet 2020.



There is a linear relationship between lower LDL and risk of 
major vascular events

Silverman et al JAMA 2016.



Tota Maharaj R, Euro Heart J 2012. 
Mitchell, J Am Coll Cardiol 2018.

Statins, Sub-clinical CVD, and Age:
The role of Coronary Artery Calcium for risk stratification


