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Cause of Death in Women: 
European Cardiovascular Statistics 2012



Prevalance of hypercholesterolemia above 

6.2 mmol/l (240 mg/dl) by gender in Europe



Ranking and Magnitude of Risk Differs 

in Two Genders: 
21 y FU Copenhagen City Heart Study 
(n=12077, women 6478)

Ranking by relatİve risk (RR)

Men RR %

1 Diabetes 1.69 4

2 Hypertension 1.46 48

3 Smoking 1.41 71

4 Physical inactivity 1.28 20

5 No daily alcohol intake 1.24 56

6 Hypercholesterolemia 1.22 47

7 Obesity 1.20 57

8 Low or middle income 1.14 78

9 Hypertrigliseridemia 1.06 40

10 School education ≤ 10 years 1.01 84

Women RR %

1 Diabetes 2.74 2

2 Smoking 2.02 58

3 Hypertension 1.42 40

4 Physical inactivity 1.36 19

5 Hypertriglyceridemia 1.33 19

6 Hypercholesterolemia 1.23 57

7 Obesity 1.19 39

8 School education ≤ 10 years 1.28 89

9 Low or middle income 1.22 82

10 No daily alcohol intake 0.99 88

Eur Heart J 2002; 23:620



Principles of risk estimation and 

management are same for both sexes



A low absolute risk in a younger 

women may conceal a high 

relative risk:
- Extrapolate to older age

- Use relative risk chart

- Lifestyle advice to prevent risk



INTERHEART: 
The PAR for Lifestyle Factors Significantly 

Higher in Women

Eur Heart J 2008; 29:932



Eur Heart J 2010;31:777



Canadian Dyslipidemia 

Guidelines



ESC/EAS Dyslipidemia Guideline: 

Intervention strategies as a function 

of total CV risk and LDL-C level

Atherosclerosis 2011:217S;S1–S44



Recommendations for treatment targets for LDL-C

ESC/EAS Dyslipidemia Guidelines 2011



Same medications used, Response 

to Therapy in Women is Different

• Lower body weight

• Higher propotion of fat

• Different endogenous hormone 

levels

• Differences in enzyme activities 

involved in drug metabolism

• Lower GFR



Are statins just as 

beneficial in women ?



Women are underrepresented in trials
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CTT: Effects on major vascular events per 

1·0 mmol/L reduction in LDL cholesterol

Lancet 2010; 376: 1670



4S Group. Lancet 1994;334:1383–1389.

Secondary Prevention: 
Coronary Events were reduced to same extent in both

genders in 4S
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Men

P=0.002

Women Older Smokers Hyper-
tension

Diabetes

n=1814

-55

-37

-31
-34-35-34

n=407 n=1156 n=542 n=573 n=105

P<0.002

P<0.002P<0.0005P=0.01P<0.00001



HPS: 

Statin reduces vascular deaths 17 % in men, 

19 % in women with DM or CVD

BMC Medicine 2005, 3:6



How about statin use in ACS ?
Benefit of Intensive Statin Therapy in Women

Results From PROVE IT-TIMI 22

Circ Cardiovasc Qual Outcomes. 2011;4:328

MenWomen



Should statins be used 

for primary prevention in 

women ?



Meta-analysis of Drug Treatment Studies in 

Primary Prevention in Women: 

No change in total and CV mortality

JAMA. 2004;291:2243-2252



Why was no benefit shown 

for women ?
• Underrepresentation of women in trials

• NNT to prevent one event high since 

risk is lower in women

• Small number of events

• Relatively young women included

• Follow up times 2.6 years

• Focusing on a lack of statistical 

significance is misleading



JUPITER:
Statins in Primary Prevention reduce CV events significantly

N Engl J Med 2008;359:2195



JUPITER: 

Effects on CV outcome in subgroups show 

similiar risk reduction in both genders

N Engl J Med 2008;359:2195-207.



Meta-analysis of Primary Prevention Trials in 

Women: 

1/3 reduction in CV events

Circulation 2010; 121: 1069

AFS CAPSTexCAPS  

MEGA

JUPITER

TOTAL CVD TOTAL MORTALITY

1.5 5 10.1
Favors 

statin

Favors 

placebo

P<0.001

1.5 5 10.1
Favors 

statin

Favors 

placebo

P<0.001



All cause mortality and stroke not 

decreased for women on statin: A sex based 

meta-analysis

ARCH INTERN MED 2012: 172 ;914





Cochrane 2013 Analysis: Mortality and 

morbidity with statins in primary prevention: 

All cause mortality and CV events reduced



Are statins effective in primary 

prevention in both genders ?

• Fourteen randomised control 

trials (16 trial arms; 34,272 

participants) were included. 

• All-cause mortality was reduced 

by statins (RR 0.83, 95% CI

• 0.73 to 0.95) as was combined 

fatal and non-fatal CVD 

endpoints (RR 0.70, 95% CI 0.61 

to 0.79). Benefits were also 

seen in the reduction of 

revascularisation rates (RR 

0.66, 95% CI 0.53 to 0.83). 

Overall the populations sampled within 

this review were white,male and middle 

aged. Therefore, caution needs to be 

taken regarding generalisability to 

women who are at lower risk of CVD 

events.

Widespread use of statins in people 

at below a 1% annual all-cause

mortality risk is not supported by the 

existing evidence



Meta-Analysis of Statin Effects in Women 

Versus Men in Primary Prevention: Mortality 

and events reduced in all risk levels

JACC 2012:59:572



Other issues to be 

considered in primary 

prevention:

Diabetes risk

Cost



Statins diabetes and CV risk

Lancet 2010;375:735

JAMA  2011;305:2556



Statins and diabetes

• The risk of developing diabetes is 1 in 

every 255 patients treated

• Higher dose of statins, elderly, patients 

with hypertension,multiple risk factors 

and metabolic syndrome

• HbA1c over 6 %



Statin Use and Risk of Diabetes Mellitus

in Postmenopausal Women

in the WHI Study

Arch Intern Med. 2012;172(2):144-152.



Cardiovascular benefits exceeded the diabetes risks of 

statin therapy in primary prevention: an analysis from the 

JUPITER trial

Lancet 2012; 380: 565

DM risk limited to 

subjects with high 

BMI,HbA1C ,MS or 

obesity



Statins in primary prevention: 

Cost effectiveness analysis



Use of statins in low risk women

CV benefits Diabetes risk

Cost

Side effects



What other parameter can help 

us decide ?

• Family history

• CRP levels, biomarkers

• Imaging



Problems in real life:

Lack of recognition

Less agressive treatment 



Gender disparities in the assessment and management of 

cardiovascular risk in primary care: the AUSHEART Study

European Journal of Cardiovascular Prevention & Rehabilitation 2011 18: 498



Effect of Gender on Cholesterol Control and Statin Use

for Secondary Prevention Among Hospitalized Patients With

Coronary Heart Disease

Am J Cardiol 2012;110:1613–1618



LDL Control and Statin Use:

EUROASPIRE III



Euroaspire IV
LDL cholesterol ≥1.8 mmol/L

All patients: 85%
MOR= 1.82

Men 79%, Women 84%



How do we treat dyslipidemia in 

women today ?
• Lifestyle modification is extremely important

• For secondary prevention, statins are 

recommended as same indications and 

targets in men

• Statins are recommended for high risk 

primary prevention

• LLT should not be given before,during 

pregnancy and at breastfeeding

• For low risk primary prevention each patient 

should be evaluated individually





ESC/EAS Dyslipidemia Guidelines 2011: 

Recommendations for diabetics



Accord Lipid Trial Primary Outcomes

N Engl J Med 2010;362:1563



CTT Analysis 

shows LDL 

reduction 

beneficial even 

in low risk

Lancet 2012



JUPITER Analysis Shows 

Intermediate Risk Patients Benefit 

From Statin

Risk category Event rate per  

100-person 

years, 

rosuvastatin 20 

mg

Event rate per  

100-person

years, placebo

Hazard ratio 

(95%  CI)

Framingham 10-

year risk

<5% (n=2791) 0.22 0.34 0.64 (0.23-1.81)

5%-10% (n=6091) 0.50 0.92 0.55 (0.36-0.84)

11%-20% 

(n=7340)

0.95 1.84 0.51 (0.39-0.68)

>20% (n=1555) 1.72) 2.41 0.70 (0.45-0.90)

Circulation, 2010;Aug 24; epub.


