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Why worry about CV disease in women ?

• Women live longer than men

• Women are less likely to die of 
cardiovascular disease than men

• Women are less likely to have 
hypertension 





The sex gap in heart disease management

• Women (after menopause) are more likely to have heart 
disease risk factors

• Women with heart disease risk factors are less likely to be 
treated appropriately

• Women with heart disease are less likely to be diagnosed 
• Women with heart disease are less likely to be treated
• Women with heart disease are more likely to die of their heart 

disease and/or complications of revascularization

The biological basis for ALL of these is in a black box



Determinants of sex-specific cardiovascular risk 
in women

 Cultural/social/behavioural

 Biological
 higher risk for clotting
 more small vessel disease

 Cellular/Genetic ?? (beyond not having a Y chromosome)
 role of estrogen unclear…especially post-menopause



Sex-specific regulation of atherosclerotic risk 
factors: the case of PaM

52 year old post-menopausal female. She runs 5 
days a week.  She also admits to smoking 6 
cigarettes a day and occasionally more when 
she is stressed.  She is entirely asymptomatic.

Her mom was diagnosed with “bad circulation in 
her legs” at the age of 62 years. Father is 79 
years old with no history of heart disease.



PaM: Exam

On examination:
 BMI= 26.8 kg/m2, WC= 87 cm
 BP = 140/88 (average of repeated measures)
 HR = 64
 Nothing else I could find



PaM: Lab

Lipid Profile:
TC = 6.3
LDL = 4.2
HDL = 0.9
TG = 1.7

Fasting blood sugar: 6.1 
Glycated Hgb: 0.062



What is PaM’s 10 year CV risk?

A) Low (less than 10%/year)

B) Moderate (10-15%/year)

C) High (greater than 15%/year) 17%



Age-dependent incidence of coronary artery 
disease (CAD) in men and women.

Raghvendra K. Dubey, Bruno Imthurn, Matthias Barton, Edwin K. Jackson. 
Cardiovascular Research 66 (2005) 295 – 306



The risk profiles of (postmenopausal) women 
are generally worse than males

• Higher BP  
(CDC, http://www.cdc.gov/nchs/data/hus/hus11.pdf)

• Higher LDL-C  
(JAMA 2003;289:76–9)

• More likely to have multiple risks  
(N Engl J Med. 1990;322(13):882-889)



WHI and HERS  studies report tendency to 
increased risk of postmenopausal estrogens 





GPER human genetic variants

• Three missense GPER single nucleotide 
variants 

• P16L GPER variant is most common ,with 
allelic frequency ~ 20%



How does carrying a hypofunctional GPER 
genetic variant affect blood pressure and the 

development of hypertension?



Blood pressure is higher in those carrying the 
GPER genetic variant

Feldman, RD. Brit J Clin Pharmacol 2014
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192 expressing at least one P16L allele with an overall allelic frequency of 23%Sya hypofunctional



Sex–specific impact of P16L GPER expression on 
blood pressure 

Feldman, RD. Brit J Clin Pharmacol 2014



Carrying the P16L GPER  genetic variant is a sex-
specific risk factor for hard-to-treat hypertension

*

Feldman, RD. Brit J Clin Pharmacol 2014
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How does carrying a hypofunctional  
GPER genetic variant affect  

cholesterol metabolism?



Carrying P16L GPER is associated with higher 
plasma LDL and total cholesterol in Hutterites
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, Carrying the P16L GPER variant in this population is associated with an allele dependant increase in plasma LDL and total cholesterol. When looking at the entire hutteriet population represented by the figure on the right we see that both LDL and total cholesterol are significantly higher in hutterietes carrying two P16L alleles  with an LDL increase of about 1mmol/L from homozygous wt to homozygous variant. we see that the increase in LDL and total cholesterol in homozygous females is significant where as no significant difference is seen in hutteriet males. 



Conclusions

• Women have caught up to men in regards to 
heart disease risk

• Women are more likely to suffer complications 
of heart disease

• Women are less likely to be treated optimally
• Among multiple molecular determinants the 

regulation of GPER effects may be important 
in the development of heart disease in women
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