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The Hormone Therapy (HT) Story

INn the beginning

» Epidemiological data
« CAD uncommon in premenopausal women
 CAD increased in women with premature surgical meno pause

» Observational data
e 30-50 studies, overwhelmingly positive
* Nurses’ Health Study - 70,533 women from 1976- 1996
« Hazard Ratio for CV events - 0.6 in users vs non-users
» Physiologic benefits
» cholesterol lowering
* Improved vascular reactivity



.
The Hormone Therapy (HT) Story

Randomized clinical trials

« Randomized control trial (RCT) Postmenopausal
Estrogen/Progestin Interventions ( PEPI) using
markers of CV risk (LDL, HDL, Ip (a)) was positive
- 1997

 RCT with clinical or angiographic endpoints all
negative - Heart and Estrogen/Progestin
Replacement Study (HERS) 1998 , ERA, Women’ s
Health Initiative (WHI) 2002

* No benefit of HT In primary or secondary prevention



HT -Primary Prevention

« Women’s Health Initiative (WHI)

« Enrolled 161,809 postmenopausal women from
1993-98

e Ages 50-79

 NIH funded, trials of low-fat diet, calcium and vit
D supplementation and 2 hormone trials

« Three major outcomes:
1. Cardiovascular Disease
2. Osteoporosis
3. Breast Cancer
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WHI- Hormone Trial

e N= 16,608, mean age - 63 yrs

e randomized to estrogen (E),
E+progesterone (P) or placebo

* Primary outcome was CHD
e Nonfatal Ml and CHD death

 Primary adverse outcome
e [nvasive breast cancer

JAMA 2002, 288:321
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Women's Heath Initiative

* Global index includes above, plus

e Stroke, PE, endometrial cancer, colorectal cancer,
hip fracture and non CHD death

 E+P(terminated by DSMB in 2002) because it
exceeded pre-specified global risk index (E
alone continued)

e 29% Increase in CHD events with E+P after 5.2
yrs of follow up (HR-1.29),

e pbut no Increase in mortality
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The Numbers from WHI

* For every 10,000 women on E+P
* 8 more will develop invasive breast cancer
« 7/ will have a heart attack
« 8 will have a stroke
« 8 will have pulmonary embolism
6 fewer colorectal cancers
5 fewer hip fractures

UC sp JAMA July 17, 2002
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WHI - Prempro Arm

e Actual differences Iin outcomes
are all non-significant

e CHD death - 1.18 [.47-2.98]
e Total death - .98 [.7-1.37]
e Global index - 1.15 [.95-1.39]

UC sf JAMA July 17, 2002



WHI Results
Disease Rates for Women Using CEE/MPA or Placebo
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WHI Results
Absolute and Relative Risk or Benefit of CEE/MPA
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CHD = coronary heart disease; VTED = venous thrombo  embolic disease.
Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI: Preliminary Results With CEE/MPA
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WHI Results: CHD

Summary by Year

CEE/MPA Placebo Hazard

Year n (%) n (%) Ratio*
1 43 (0.51) 23 (0.29) 1.78
2 36 (0.43) 30 (0.38) 1.15
3 20 (0.24) 18 (0.23) 1.06
4 25 (0.32) 24 (0.32) 0.99
5 23 (0.39) 9 (0.16) 2.38
6+ 17 (0.33) 18 (0.42) 0.78

Overall HR =1.29; 95% nCl, 1.02-1.63; 95% aCl, 0.85— 1.97.

*P = NS for trend over time.

n = number of patients; % = annualized % calculated
Writing Group for the Women's Health Initiative Inv

from average exposure over ~60 months
estigators. JAMA. 2002;288:321-33.




WHI Results
Annualized Percent CHD Events by Year
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P = NS for trend over time.

*Includes 8 silent Mls.
Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI Results: Effect of CEE/MPA
on Risk of CHD

0.03 Kaplan-Meier Estimate
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Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI: Hazard Ratio for CHD Events by
Year
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Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI Results: CVD Outcomes

CEE/MPA Placebo Hazard Nominal Adjusted

Outcome n (%) n (%) Ratio 95% ClI 95% CiI
CHD 164 (0.37) 122 (0.30) 1.29 1.02-1.63 0.85-1.97
CHD death 33 (0.07) 26 (0.06) 1.18 0.70-1.97 0.47-2.98
Nonfatal Ml 133 (0.30) 96 (0.23) 1.32 1.02-1.72 0.82-2.13
CABG/PTCA 183 (0.42) 171 (0.41) 1.04 0.84-1.28 0.71-1.51
Stroke 127 (0.29) 85 (0.21) 1.41 1.07-1.85 0.86-2.31
Fatal 16 (0.04) 13 (0.03) 1.20 0.58-2.50 0.32-4.49
Nonfatal 94 (0.21) 59 (0.14) 1.50 1.08-2.08 0.83-2.70
VTED 151 (0.34) 67 (0.16) 2.11 1.58-2.82 1.26-3.55
Deep vein thrombosis 115 (0.26) 52 (0.13) 2.07 1.49-2.87 1.14-3.74
Pulmonary embolism 70 (0.16) 31 (0.08) 2.13 1.39-3.25 0.99-4.56
Total CVD 694 (1.57) 546 (1.32) 1.22 1.09-1.36 1.00-1.49

n = number of patients; % = annualized % calculated from average exposure over ~60 months. Nominal = variability
based on simple trial for single outcome; Adjusted = corrects variability for multiple analyses over t ime.
CABG/PTCA = coronary artery bypass grafting/percuta  neous transluminal coronary angioplasty.

Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI Results: Venous Thromboembolic Disease

(VTED)
Summary by Year

CEE/MPA Placebo Hazard

Year n (%) n (%) Ratio*
1 49 (0.58) 13 (0.16) 3.60
2 26 (0.31) 11 (0.14) 2.26
3 21 (0.25) 12 (0.15) 1.67
4 27 (0.34) 14 (0.19) 1.84
5 16 (0.27) 6 (0.11) 2.49
6+ 12 (0.23) 11 (0.26) 0.90

Overall HR = 2.11; 95% nCl, 1.58-2.82; 95% aCl, 1.26— 3.55

n = number of patients; % = annualized % calculated

*P < .05, significant for decreasing risk over time.

Writing Group for the Women's Health Initiative Inv

from average exposure over ~60 months.

estigators. JAMA. 2002;288:321-33.




WHI Results
Annualized Percent VTED by Year
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WHI: Hazard Ratio for VTED Events by
Year®
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*P < .05, significant for decreasing risk over time.
Writing Group for the Women's Health Initiative Inv

Overall HR = 2.11

95% nCl = 1.58-2.82
95% aCl = 1.26-3.55

estigators. JAMA. 2002;288:321-33.




WHI Results: Effect of CEE/MPA on Risk
of Pulmonary Embolism

Kaplan-Meier Estimate
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Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.



WHI Results: Death and
Global Index

CEE/MPA Placebo Hazard Nominal Adjusted
Outcome n (%) n (%) Ratio 95% ClI 95% ClI
Death
Due to other causes 165 (0.37) 166 (0.40) 0.92 0.74-1.14 0.62-1.35
Total 231 (0.52) 218 (0.53) 0.98 0.82-1.18 0.70-1.37
Global index * 751 (1.70) 623 (1.51) 1.15 1.03-1.28 0.95-1.39

n = number of patients; % = annualized % calculated from average exposure over ~60 months.
*Represents the first event for each participant fr ~ om among the following types: CHD, stroke, pulmonar y
embolism, breast cancer, endometrial cancer, colore ctal cancer, hip fracture, and death due to other ¢ auses.

Writing Group for the Women's Health Initiative Inv ~ estigators. JAMA. 2002;288:321-33.
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WHI-E and CAC

e Substudy in 1,064 women aged 50 -59 yrs at
randomization

o 28 of 40 centers participated
« EBCT scans were done 8.7 years after randomization
e 1.3 yrs after trial completion

« Mean CAC score was lower in women receiving
estrogen than placebo group

e 53% had CAC scores of zero

e Mean CAC Scores
 83.1 - Estrogen versus 123.1 - Placebo

Manson J et al NEJM June 21 2007



HT - Secondary Prevention

e HERS

 Heart and Estrogen /Progestin
Replacement Study

 Postmenopausal women with CHD
e Mean age - 67 yrs

* No reduction of CHD events In
hormone group (RR=0.97)

 Time trend for early harm, later benefit

UC sf JAMA 1998, 280:605



o
HERS vs Observational Studies

« \Why the unexpected outcome?
o Adverse effect of daily progesterone
* No benefit in women with established CHD

e Early harm (pro-thrombotic?) balances later
benefit

* Observational findings In error
e Selection bias (healthy user)
 Compliance bias

UC sF






Hormone Therapy
Obervational vs RCT

 Healthy user effect
e Bias of compliance
* Prescriber effect
e Observational studies got the wrong answer,

only partly
* 40% of women take HT < one year

e Timing Issue

« Age you start hormones matters in cardiac
prevention

NYTimes Magazine September 16th, 2007






Hormone Therapy

 Postmenopausal Hormone Therapy Is
FDA approved for:

e Treatment of postmenopausal symptoms
e Prevention of osteoporosis
« NOT for prevention of heart disease
* Black box warning (3/03)
* Use lowest dose for shortest duration
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Kronos Early Estrogen
Prevention Study (KEEPS)

e Multi-center 5 year clinical trial

o .45mg of CEE, 50 microg weekly transdermal
estradiol (with cycilc oral, micronized
progesterone 200 mg for 12 days each month)
versus placebo

« Women aged 42 -58 yrs, n = 720

o within 36 months of LMP
 Endpoints

e Coronary artery calcium

e Carotid intima-media thickness



Position Statement on HRT and CV Risk
American Assoclation of Clinical

| Endocrinologist
“It seems clear that statistical analysis of

previous large observational studies and
randomized controlled clinical trials that
young women in early menopause not
only have not excess cardiovascular risk
but that benefit may indeed be shown In
the future...physicians may safely counsel
women to use estrogen for the relief of
menopausal symptoms”

http://www.aace.com/pub/pdf/quidelines/HRTCVRISKpo® statem
ent.pdf 010708




Conclusions

* Despite epidemiological and observational
data, randomized clinical trials have not
shown a benefit of hormones for CV
prevention

 New trials being done in younger women

* Estrogen still most effective treatment for
vasomotor symptoms of menopause

e Stay tuned!!



