The Trudy Bush Lecture:

Estrogens & Cardiovascular

Disease in Women:
Trudy L. Bush

What to Make of Genomes (1949 —2001)

David Herrington, MD
Wake Forest University

History of HRT Use in the US

caus
diseases

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

History of HRT Use in the US History of HRT Use in the US

Failed estrogens Failed estrogens
trials in men trials in men

Oral contraceptives < - Oral contraceptives

“In the entire realm of medicine,
there are few forms of therapy
with a more consistent record
of beneficence.”
Robert Wilson, MD
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History of HRT Use in the US 2° Prevention Trials of HRT

Resul
d estrogens no benefit
e CEE + MPA
ca e QCA no benefit
Estrogens cause 3 EE + MPA
endometrial PHAS Death/MI/UA no benefit
CADCE TD 17B-E, 2 mg (+ cyclic NE)
PHOREA roti T no benefit
17-B E, 1 mg (+ ¢
WEST Stroke/T1/ no benefit
17-B E, 1 mg (+ yearly MPA)
chulman MI/CHD Death no benefit
17-B E, or 17-B E, + MPA
MI/CHD Death no benefit

QCA + death no benefit
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2° Prevention Trials of HR

HERS
CEE + MPA
ERA
CEE or CEE + MPA
PHASE Death/MI/UA
TD 17B-E,2 mg (+ cyclic NE)
PHOREA Carotid IMT
1 , 1 mg (+ cyclic gestodene)
W Stroke/TIA
17-B E, 1 mg (+ yearly MPA)
Schulman et.al
17-B E, or 17-B E, + MPA
RIT MI/CHD Death
iol valerate 2mg

MI/CHD Death

QCA + death
CEE +/- cont MPA
QCA no benefit

Effects of E+P on CHD Events in WHI
0.03 -
Stroke:
VTE:
Br. Ca:

Hip Fx :
Colon Ca:

Time, yrs

3/22/2000

I was 90 years old last June 29t and thought you
might like to know I have been taking 5 Premarin
0.625 mg per week since I was 38 years old when
I had to have a complete hysterectomy...

Dear Dr. Herrington

I have outlived my four sisters and their husbands
and my two daughters and husband.

I do not have any wrinkles and people find it hard to
believe I am 90+. I live alone with a bird...

Yours truly, ...

PS. I forgot to tell you I have a computer and have
had one for years XXX@Juno.com

Cumulative Hazard

Effects of E+P on CHD Events in WHI

0.03
Coronary Heart Disease

HR, 1.29
95% nClI, 1.02-1.63
95% aCl, 0.85-1.97
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Effect of E Alone on CHD in WHI

Coronary Heart Disease
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Does Timing of Estrogen Exposure
Influence the Risk/Benefit Ratio?

Clinically Evident Ds.

Extent of Atherosclerosis
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Comparison of Results from
the EPAT and PHASE Trials
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Brachial Flow-Mediated Brachial Flow-Mediated
Vasodilation After 3.2 yrs of Vasodilation* in 1,640 Women by

Treatment With HRT or Placebo Estrogen Use and CVD Risk
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Herrington et.al. ATVB ‘02

“All who drink of this treatment recover
in a short time. Except those who it
“You are as old as your endothelium” does not help, who all die. Itis
obvious, therefore, that it fails only in
Ralph Altschul, 1954 incurable cases.”

Galen, Ancient Rome

Evaluating Drug Treatment
Effects

Pharmacogenetics:

The study of the hereditary (genetic)
basis for variation in individual

% change

responses to drugs.

placebo active drug
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Estrogen Receptor Alpha Gene
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IVS1-397 T/C
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HDL Levels in Women by
Treatment Arm and ER-o IVS1-397
Genotype

placebo

Bascline Follow-up Baseline Follow-up

T/C or T/T

Herington et.al. NEJM 2002

Three Possibilities:
The association is

spurious.

These ESR variants are
causally related to estrogen
response.

They are close to (in LD)
with a causal
polymorphism.

Absolute and Relative Risks of
MI/CHD Death by ESR1 1VS1-354 A/G

Rates of Events Relative Odds
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Absolute and Relative Risks of Relatives Odds for MI/CHD Death
MI/CHD Death by ESRI +30 T/C by ESR11IVS1 -354 A/G Genotype

Rates of Events Relative Odds 80% Compliant Year 1 events
635 p=0.13

Odds Ratio
Odds Ratio

:
CC (12%) CT/TT (88%) 0 GG B GA/AA
M placebo @ + HRT 3

Relatives Odds for Clinical Events
by ESR1 IVS1 -354 A/G Genotype Possible Myb Binding Site
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Breast Cancer o Fracture

Odds Ratio
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0Odds Ratio

Potential Myyb binding site

GG GA/AA

Potential effects of a myb factor Potential effects of a myb factor
binding site binding site

C allele C allele




Potential effects of a myb factor Potential effects of a myb factor
binding site binding site

Transcriptional Transcriptional
aj tus apparatus

C allele C allele

23 4 56 7
1 Full length ER-a protein (66Kd)

Potential effects of a myb factor Potential effects of a myb factor
binding site binding site

Transcriptional

C allele C allele

ER-a truncation isoform (45K d)

Effects of Oral Estrogen vs
“Variation is absolute, and in physiology SERMs on CRP
averages give nothing real.”
Claude Bernard
Cahier Rouge, 1860

HRT vs
Droloxifene! Raloxifene?

BICELD) EEERE 'Herrington et.al. J Clin Endocrinol Metab 2
>Walsh BW, et al. J Clin Endocrin Metab. 2000




Cumulative Incidence of Cardiovascular
Events in the MORE Trial

All Enrolled Women High-Risk Women
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Barrett-Connor et al., JAMA 2002;287:847-57 MORE 4-Year

tion of CHD:
“Estrogens (0F P\:::v:: t‘\c:e Bandwagon 2
<no the Bral ! . 0-702 «
putting Circulation 1996;04:269 EHRT~a"d Heart Disease Prevention;
Xperimentation Trumps Ohservatil;n”
JAMA 1998;280:650-p
“The HERS Trial: Paradigms Lost?”
Ann Intern Med 1999;131:463-6

“‘Lessons from HERS: The Null and Beyond”
Come to Stop Letting J Womens Health 1998;7:781-3
v Dogma”
Tale Wag the DOBTE . o
Circulation 2001,10A.2256

“Looking for the Pony in the HERS Data”
Circulation 2002;105:902-3

the HERS

Dr. David Herrington — Questions & Answers

Effects of Estrogen/progestin! and
Raloxifene? on Risk for DVT/PE

Rate/1000 P-Y

placebo HRT placebo  Ralox

Hulley et.al. JAMA 1998
Cummings JAMA 1999

“The medical profession ... is slow to make use of
new knowledge. The history of medicine is full of
unrecognized prophets, missed opportunities, and
embarrassed hindsight.”

Robert Wilson, Feminine Forever

“Each time we learn something new, the astonishment
comes from the recognition that we were wrong
before. In truth, whenever we discover a new fact,
it involves the elimination of old ones. We are
always, as it turns out, fundamentally in error.”

Lewis Thomas
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