
Menopause and Stroke: Special 
features and impact of 
Hormonal Therapy (HT)



Stroke in Women

ÅThird leading cause of death in US

ÅRates strongly age-related:                                
50-59 yrs:      6-8/10,000 women/yr

Å60-64 yrs:       20/10,000 women/yr                    
65-74 yrs:       42/10,000 women/yr                
75-87 yrs:      13/10,000 women/yr              
Bushnell CD. Stroke 2006; 37: 2387-99                                                    
Rothwell PM. Lancet 2004; 363: 1925-33  



Stroke in Women

ÅRecent increasing rate among middle-aged 
women parallels rates of obesity

ÅMajor risk factors: hypertension, smoking, 
alcohol use, sedentary, obesity, metabolic 
syndrome, migraines (visual), sleep (>9 or <6); 
HT use                                                                        
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Age-Adjusted Death Rates for Coronary     

Heart Disease, Stroke, and Lung and         

Breast Cancer for White and Black Females
United States: 2003*

Source: CDC/NCHS and NHLBI.    * Preliminary

50.5 42.2
24.6

69.1

39.3 33.8

125.1

160.3

0

50

100

150

200

Coronary Heart

Disease

Stroke Lung Cancer Breast Cancer

P
e
r 

1
0
0
,0

0
0
 P

o
p

u
la

ti
o

n

White Females Black Females



1.1

3.1

6.6

11.5

0.4
1.2

12.0

0.3
0.8

2.1
3.0

6.3

0

2

4

6

8

10

12

14

20-34 35-44 45-54 55-64 65-74 75+

Ages

P
e
rc

e
n

t 
o

f 
P

o
p

u
la

ti
o

n

Men Women

Prevalence of Stroke by Age      

and Sex

NHANES: 1999-2002

Source: CDC/NCHS and NHLBI.



Meta-analysis of the effect of ñearlyò menopause on the type of CVD
MI: 2.03 (1.51 -2.73)

Atsma F, Menopause 2006; 13: 265-279



Revisiting stroke risk in women 
with early Menopause

ÂFramingham Study

ÂWomen with menopause < 42 years:        
HR for stroke later in life: 2.03 (1.11 -3.56) 
Lisabeth LD. Stroke 2009; 40: 1044-49

ÂConsistent with accelerated atherosclerosis 
as in coronary disease?



Lisabeth LD. Stroke 2009; 40: 1044-1049

More stroke in later life when menopause is before 42 years
Framingham heart study



Stroke in women: particular 
issues relating to hormones

ÂLife time risk: 1/5

ÂParticular risks in young women:      
Stroke increased in pregnancy, preeclapsia
and possibly with OCP (considerations of 
thrombotic/inflammatory mechanisms)      
Buchnell CD. Neurol Clin 2008; 26: 1161-76



Observational Studies of HT and Stroke

Decreased Risk: 1988-1997 ï6 studies

No Effect: 1976 -2006 ï21 studies

.

Increased Risk: 1985-2008 ï4 studies
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WHI CEE/MPA: Estimates of
Cumulative Hazard for Strokes

Wassertheil-Smoller S, et al. JAMA. 2003;289:2673-84.

CEE/MPA

Placebo

HR = 1.31 n(1.02-1.68)

a (0.93-1.84)



Women's Health Initiative Steering Committee. JAMA. 2004;291:1701-12.
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WHI Results: Effect of CEE Alone 
on Risk of Stroke



HT and Stroke:                       
Meta-analysis of 28 trials

Â Ischemic Stroke: 1.29 (1.06-1.56)
Hemorrhagic stroke: 1.07 (0.65-1.75)           
TIA: 1.02 (0.78 -1.37)

ÂSuggestions from data (interpret with caution ):                                    
Unopposed estrogen lower (NS): 1.21 (0.87 -
1.67)                                                    
Estradiol: 1.17 (0.82 -1.68)                           
CEE: 1.30 (1.10 -1.54)                                  
Bath PM. BMJ 2005; 330: 342



Copyright ©2005 BMJ Publishing Group Ltd.

Bath, P. M W et al. BMJ 2005;330:342

Effects of hormone replacement therapy (HRT) on 
stroke events



Stroke data in WHI:                   
RCT vs Observational cohort

Â Ischemic stroke (not hemorrhagic stroke): 

Â RCT                                                                
CEE/MPA - 1.31 (1.03-1.68)                                      
CEE        - 1.39 (1.10-1.77)

Â Observational (n=93,676)                                 
CEE/MPA   - 0.86 (0.70-1.07)                                     
CEE          - 1.01 (0.87-1.18)
Adjustments for differences in populations/methodology 
failed to reconcile data. 

Â The 40% lower rates in the observational data may be 
explained by timing of initiation.                            
Wassertheil-Smoller S. JAMA 2003; Hendrix S. Circulation 2006; 
Prentice RL. Am J Epidemiology 2005, 2006



Clinical Trial Observational Study

Placebo CEE+ Ratio Nonusers E+P Ratio
MPA E+P

No. of Women 8,102 8,506 35,551 17,503

Stroke
No of Events 107 151 490 123
Annual Incidence(%) 0.24 0.32 1.29 0.25 0.13   0.52

WHI-EP Trial and WHI Observational 
Study of Estrogen + Progestin

Prentice RL, et al. Am J Epidemiol2005;162:404-414.



Cardiovascular Disease Risk and Use of 
Estrogen Plus Progestin in the WHI: 
Clinical Trial vs Observational Study
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Absolute Risk of Stroke in
WHI Trials

No. of Additional  
Confidence Interval Cases of Stroke per 

Nominal Adjusted 10,000 Women per 
HR 95% CI 95% CI Year of Therapy

CEE-MPA 1.31 1.03-1.681 0.93-1.842 8

CEE 1.33 1.05-1.681 0.97-1.993 11                        
(<10/10,000: ñRAREò)

1Rossouw J, et al. JAMA2007;297:1465-1477.
2Wassertheil-Smoller S, et al. JAMA2003;289:2673-2684.
3Writing Group for the Women's Health Initiative Investigators. JAMA 2004;291:1701-1712.

Average age = 64; Average time since menopause >10 years



RCT data in 50-59 yr old: paucity of 
data

ÂWHI data:                                              
CEE/MPA: 1.46 (0.77-2.79)                          
CEE: 1.09 (0.59-2.21)                                  
(NS but small numbers)                                    
Wassertheil-Smoller S, 2003; Hendrix S 2006

ÂProspective trial in 7333 women (~4 yrs of 
menopause):                                          
Observed: 0.69/1000/yr                           
Expected: 0.6-0.8/1000/yr                          
(only 2 years of observation)                         
Lobo R 2004


