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Women and Men are Different…
But Also Have a Lot in Common
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לפום צערא אגרא

ג"משנה כ', פרק ה, מסכת אבות, משנה



Predicted Vascular Deaths Avoided Over 5
Years From Reductions in LDL-C With Statins at 

Different Levels of CVD Risk

Circulation. 2013;127:1929-1931



⚫ IHD prevalence rate lower for women vs. men.
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Coronary Heart Disease



⚫ IHD prevalence rate lower for women vs. men.

⚫ After age 45 for men and 55 for women, the risk for 
IHD increases similarly in both groups.
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Incidence of MI or fatal CHD by age, sex, and race 
(ARIC Surveillance 2005–2014)



⚫ IHD prevalence rate lower for women vs. men.

⚫ After age 45 for men and 55 for women, the risk for IHD 
increases similarly in both groups.

⚫ Life expectancy for women is greater than that of men, 
leading  to an aged female population with greater IHD risk
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Annual number of adults per 1000 having diagnosed MI or fatal CHD 
by age and sex (ARIC 2005–2014 and CHS).



⚫ IHD prevalence rate lower for women compared with men.

⚫ After age 45 for men and 55 for women, the risk for IHD 
increases similarly in both groups.

⚫ Life expectancy for women is greater than that of men, leading  
to an aged female population with greater IHD risk

⚫ IHD death rate in younger women 35-44 years of age 
continues to increase, while it is decreasing in their male 
counterparts

Circulation 2016;133:1302-1331



Loss of Gender Benefit for CHD Mortality in 
Diabetic Women Without Prior MI
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*P<0.001, †P<0.05 vs persons without diabetes.
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Finnish population study (18-year follow-up)
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CVD Mortality Trends for Males and Females 
(United States: 1979–2015)
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Lancet 2010;376:1670-1681



⚫ 18 RCTs of statins with sex-specific outcomes 
(N=141,235)

– 40,275 women (28.5%), 21,468 CV events.

⚫ CV event rate was lower among those randomized to 
statin than in those randomized to control (low-dose 
statin in 4 studies, placebo in 11 studies, usual care in 
3 studies) and similar in women and men 

⚫ All-cause mortality was also lower with statin both in 
women and men without significant interaction by sex

JACC 2012;59:572-82



JACC 2012;59:572-82

Primary Event by Level of Risk in Each Study in Women



JUPITER: Rosuvastatin for Primary Preventoion
with Elevated CRP

N Engl J Med 2008;359:2195-207



⚫ Men and women, all 
appear to benefit.

⚫ These findings counter 
earlier opinion that the 
evidence is insufficient 
to support use of statins 
in primary prevention 
for women

Cochrane Database of Systematic Reviews 2013, Issue 1



Sex Differences in High-Intensity Statin Use 
Following Myocardial Infarction

J Am Coll Cardiol 2018;71:1729-37



Likelihood of Receiving Evidence-Based 
Treatment After Acute MI by Sex

Circ Cardiovasc Qual Outcomes. 2018;11:e004437



Gender Differences in Side Effects and Attitudes 
Regarding Statin Use In The USAGE Study

New and/or worsening muscle 
symptoms while taking a statin.

Stopped a statin due to muscle 
symptoms

J Clin Lipidol 2016;10:833-841



Statin Proportion of Days Covered and All-Cause 
Mortality in Israel
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IMPROVE-IT: Ezetimibe Added to Statin after ACS

N Engl J Med 2015;372:2387-97



A New Gene Mutated in a Family with FH 
Phenotype

Nat Genet 2003;34:154-6

⚫ Tendon xanthomas

⚫ Early MI and stroke

⚫ LDL-C > 250 mg/dL

⚫ Autosomal dominant

⚫ No mutations in LDL-R 
or ApoB genes



PCSK9 Gene
proprotein convertase subtilisin-like/kexin type 9

Nat Clin Pract Cardiovasc Med 2007;4: 214–225



LDL Receptor Function and Life Cycle

Statins inhibit 
HMGCoA Reductase

↓
Low intracellular 

cholesterol



The Role of PCSK9 in the Regulation 
of LDL Receptor Expression

Statins inhibit 
HMGCoA Reductase

↓
Low intracellular 

cholesterol



PCSK9 Gene

Nat Clin Pract Cardiovasc Med 2007;4: 214–225

Gain of 
function 

mutations



PCSK9 Gene
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Gain of 
function 

mutations

Loss of 
function 

mutations?
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Population Studies of PCSK9 Loss of Function 
Mutations

1JACC 2010;55:2833-42
2NEJM 2006;354:1264-72
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Impact of an PCSK9 mAb on LDL Receptor 
Expression



Long Term Studies With PCSK9 Inhibitors

Alirocumab: ODYSSEY Long term Evolocumab: OSLER

N Engl J Med 2015;372:1489-99 N Engl J Med 2015;372:1500-9



FOURIER: Evolocumab in Patients with CVD

N Engl J Med 2017;376:1713-1722



ODYSSEY OTCOMES: Alirocumab in Post-ACS

American College of Cardiology 67th Scientific Sessions March 10, 2018



Mutations in Four LPL Pathway Genes Affect Plasma 
TG and CVD Risk

N Engl J Med 2016.374;1134-1144



CVD Prevention Trials with TG Lowering Agents



ACCORD: Fibreates for Women - Good or Bad?

N Engl J Med 2010;362:1563-74



FIELD: Fenofibrate in 9795 people with type 2 DM

Lancet 2005;366:1849-61, Diabetologia 2014;57:2296-2303

Sex-by-treatment interaction p=0.3

Men

Women



• Female Enrollment Target: 20-30%

• 200 events in women before study 
may be terminated



An optimal well-woman OB/GYN visit should 
include a thorough family history, screening 

for and targeted review of CV risk factors 
(including those unique to women), and 

lifestyle counseling to improve CV risk factors 
with the goal of preventing future CV events.
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Conclusions


