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A Re-evaluation of the Effects of Hormones on Coronary Heart Disease (CHD) Post WHI


Coronary Heart Disease Is Preventable

There are compelling data from numerous studies showing that CHD is preventable.  This includes the control of major risk factors, such as hypertension and hypercholesterolemia; lifestyle changes including a healthier diet, weight control, and increased physical activity. Pharmacologic therapy is valuable when patients are not able to sufficiently reduce their CHD risk with lifestyle modification alone. 

Specific guidelines have been developed for the primary and secondary prevention of CHD in women (1). The National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III has also released new recommendations concerning the detection and treatment of elevated cholesterol in adults (2). Although most health professionals recognize the value of CHD prevention guidelines, there is abundant evidence that physicians are missing opportunities to use preventive measures. 


While the above are established features of preventing coronary disease, the use of hormones for this purpose was controversial and led to several randomized trials.

The effects of estrogen on CHD 


In the early 1990s several observational studies showed a consistent protective effect of hormonal therapy (HT) against CHD. However, there were no RCTs which were considered to be necessary to prove this association.  Because it takes less time to prove a benefit in women with established disease, a secondary prevention trial, HERS was launched to compare the effects of a fixed combination (CEE 0.625 + MPA 2.5 mg) against placebo in an older (mean age 73) population with known CHD (3).  Around the same time, the WHI was launched, with the hormonal trials being the centerpiece of the overall initiative.  We only have data on the continuous estrogen with progestogen trial which was terminated in 2002; the estrogen alone trial in hysterectomized women will be published shortly.

Observational studies and RCTs

Fig.1 provides a comparison of results from several reports from the Nurses Health Study (NHS), which is representative of most observational data, and the more recently published data from WHI.  There is good agreement in the results for all the listed end points except for coronary heart disease (CHD) and Alzheimer’s risk.  While observational studies have shown a protective effect of HT on CHD and the development of Alzheimer’s (or slowing of its onset) (4), in WHI, HT was reported to cause early coronary harm with an increase in the rate of nonfatal myocardial infarction (5) and to have no effect (or a worsening) in cognitive function (6). In all the other illnesses listed, the benefits and risks of HT are similar between the observational studies and WHI.

A hypothesis, which seeks to explain these differences, has been put forth (7) and will be expanded upon here.  In that the characteristics of the women in NHS and WHI were quite different (use of HT during the menopausal transition and early menopause in NHS and in older women with more risk factors in WHI) the timing of initiation of HT is “menopause and age sensitive” for the effect of HT on CHD and Alzheimer’s risk.  Table 1 depicts some of these differences in the 2 studies.  In WHI, the mean age of women was 63 years and even though a third of the women were between ages 50-59 yrs, very few (17%) were within 5 yrs of menopause and only 12.5% had significant hot flush symptoms (8).  In the Alzheimer’s risk (cognitive decline) sub-study (6) all the women enrolled were over 65 yrs, which is in sharp contrast with the younger, generally healthier cohort in the NHS (4,9).

Older women and CHD (secondary prevention RCTs)


Older women and particularly those with known CHD do not benefit from HT and increase their risk of harm in the first 1-2 yrs when initiating HT.  Table 2 lists those RCTs which were designed to show a benefit of HT in secondary prevention of CHD. (3,10-15).  Lack of benefit and the occurrences of early harm (EH) in the various studies are listed. Various regimens were used: oral CEE/MPA, transdermal E2 with norethindrone and oral E2.  In this table, WHI is listed as being both a primary and secondary prevention trial because of the large age span of the women in the study.  Several lines of evidence point to the fact that once significant coronary atherosclerosis exists, estrogen does not exert beneficial and potentially protective effects (as has been shown in young healthy women) and increases the likelihood of EH after initiation of therapy. Even in the NHS, a sub analysis looking only at those women with CHD (16) also showed a trend (although not statistically significant) towards EH.  Based on these data, it appears clear that HT should not be prescribed to older women with CHD with the expectation that it will be beneficial for CHD.


In WHI, women ( 65 yrs who initiated HT had a decline in cognitive activity (6).  Although the observational data are extremely consistent in showing a protective effect on Alzheimer’s risk, (4), one recent observational study (9), provides evidence that older individuals initiating estrogen in the sixth and seventh decades may have a worsening of cognitive function, while those who initiated estrogen early and continued the treatment for many years had a benefit.

CHD in younger women

     An attempt to pool data from several trials was reported by Henmanikis and McPherson (17,18).  In 22 trials encompassing 4124 women, the effect of various forms of HT was assessed for CHD.  This was a very heterogeneous group of studies of variable duration (3 months for hot flashes to 3 yrs for assessment of bone mass).  Although no EH was reported, the odds ratio for CHD was 1.39 (0.38-3.95), leading the authors to conclude that HT is not protective for CHD.  While this conclusion may be correct, the short length of these trials in younger, healthier women does not lend itself to provide this interpretation.  

EH in young and older women


In WHI, the overall CHD risk was not significant.  HR: 1.24 (1.0-1.54) (16), although the data did show significantly more CHD events in year-1: 1:81 (1.09-3.01), with a decreasing trend thereafter p=0.02.  In the 50-59 yr age group, we do not know the age of menopause but data were provided to show that the overall hazard ratio (HR) in women <10 yr from menopause was 0.89 (0.5-1.5) compared to 1.71 (1.2-2.7) in women who entered the trial  >20 yrs from menopause.  This is consistent with the hypothesis brought forth.


In the 50-59 year-old age group, even though the overall HR was 1.27 (0.7-2.1), and was not significantly increased, there remains concern of the possibility of EH in younger women initiating HT.  It is likely that the women  in the 50-59 year-old age group in WHI (menopausal age unknown) are not representative of symptomatic or even asymptomatic younger women at the onset of menopause. A combination of greater age from the time of menopause and the existence of other risk factors is likely to have influenced this risk assessment.


The total number of CHD events in the approximately 2800 women aged 50-59 in WHI was 37 vs 27 in those who were receiving placebo.  Although data for events in each year was not provided, crude calculations would estimate that there were 9.2 events in 1 yr for the HT group vs 5 in the placebo arm.  This translates into a CHD event rate of 3.2/1000 with HT and 1.9/1000 with placebo, which is consistent with the reported rate of 2/1000 from various data bases.


The year-1 event rate of over 3/1000 in 50th-59 yr age group in WHI is not representative of healthy women in the early menopause who initiate HT for symptomatic relief, or those who enter prospective trials to assess the efficacy of HT.  Evidence for this is provided below.


A compilation of data from 7000 women from 4 large clinical trials in young healthy women (mean age 53) was conducted and presented elsewhere (19).  Year-1-2 data for these women were calculated to assess the incidence of EH in this population, which was about 3 times the size of the 50-59 yr-old age group in WHI.  The 4 trials were homogeneous is that these protocols assessing HT had consistent inclusion and exclusion criteria as is required for randomized trials with HT.  The observed rate in these trials for CHD was 0.17/1000 vs 3.2/1000 in WHI as stated above.  An analysis of just 2 of these trials, which include published data using only CEE and MPA (the same HT products in WHI) has recently been published (20). Here there were 0 events in over 4000 women, 2500 of whom were using continuous combined CEE/MPA.  These data suggest that young healthy women near to the onset of menopause do not experience EH as was reported by the WHI investigators.  Further it is conceivable that during the early postmenopausal phase, the “window of opportunity” for treatment provides some cardioprotection by inhibiting atherosclerosis, as was demonstrated in the observational trials.  


A pertinent model for this interaction has been presented previously (7).HT initiated early, before coronary atherosclerosis progresses significantly results in the possible inhibition of atherosclerosis and therefore cardioprotection.  HT initiated later, (as a secondary prevention trial) is too late to affect atherosclerosis and may induce EH because of plaque instability and up-regulation of tissue factors such as MMP-9 (21) which eventually causes plaque rupture and thrombosis. Clearly whether a women has had a coronary event or not, a woman in her 60’s with risk factors would be expected to have coronary vessels which have advanced atherosclerosis and HT initiated at this time should be appropriately considered to be a “secondary” prevention trial, which we now know shows no coronary benefit and may induce EH.  Standard HT should not be used in this scenario.


No reliable data are available assessing the occurrence of EH when using lower than standard doses of HT.  It is possible that the risk equation presented above might be different when using lower dose therapy or perhaps by different routes of administration.  In terms of potential benefit, there are data from the NHS showing an equivalent coronary benefit with doses of CEE of 0.625 and 0.3 mg; and a reduction in the incidence of stroke with the lower dose (22).

REFERENCES

1. Schrott HG, Bittner V, Vittinghoff E, Herrington DM, Hulley S. Adherence to National Cholesterol Education Program Treatment goals in postmenopausal women with heart disease. The Heart and Estrogen/Progestin Replacement Study (HERS). The HERS Research Group. JAMA 1997; 277:1281-6.

2. The Expert Panel. Third report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.

3. Hulley S, Grady D, Bush T, Furberg C, Herrington D, Riggs B, Vittinghoff E. Randomized trial of estrogen plus progestin for secondary prevention of coronary heart disease in postmenopausal women. Heart and Estrogen/progestin Replacement Study (HERS) Research Group. JAMA 1998; 280:605-613.

4. Le Blanc ES, Janowsky J, Chan BK, Nelson HD. Hormone replacement therapy and cognition: systematic review and meta-analysis. JAMA 2001; 285:1489-99.

5. Manson JE, Hsia J, Johnson KC, Rossouw JE, Assaf AR, Lasser NL. Estrogen plus progestin and the risk of coronary heart disease. N Engl J Med 2003; 349:523-534.

6. Shumaker SA, Legault C, Rapp SR, Thal L, Wallace RB, et al. Estrogen plus progestin and the incidence of dementia and mild cognitive impairment in postmenopausal women: the Women’s Health Initiative Memory Study: a randomized controlled trial. JAMA 2003; 289:2651-62.

7. Mikkola TS, Clarkson TB. Estrogen replacement therapy, atherosclerosis, and vascular function. Cardiovase Res 2002; 53:605-619.

8. Hays J, Ockene JK, Brunner RL, Kotchen JM, Manson JE, et al. Effects of estrogen plus progestin on health-related quality of life. N Engl J Med 2003; 348:1839-1854.

9. Zandi PP, Carlson MC, Plassman BL, Welsh-Bohmer KA, Mayer LS, Steffens DC, et al. Hormone replacement therapy and incidence of Alzheimer disease in older women: the Cache County Study. JAMA 2002; 288:2123-2129.

10. Clarke SC, Kelleher J,Lloyd-Jones H, Slack M, Schofiel PM. A study of hormone replacement therapy in postmenopausal women with ischaemic heart disease: the Papworth HRT atherosclerosis study. BJOG 2002; 109:1056-1062.

11. Cherry N, Gilmour K, Hannaford P, Heagerty A, Khan MA, Kitchener H, et al. Oestrogen therapy for prevention of reinfarction in postmenopausal women: a randomized placebo controlled trial. Lancet 2002; 360:2001-2008.

12. Alexander KP, Newby LK, Hellkamp AS, Harrington RA, Peterson ED, et al. Initiation of hormone replacement therapy after acute myocardial infarction is associated with more cardiac events during follow-up. J Am Coll Cardiol 2002; 38:1-7.

13. Herrington DM, Reboussin DM, Brosnihan KB, Sharp PC, Shumaker SA, Snyder TE, et al. Effects of estrogen replacement on the progression of coronary artery atherosclerosis. N Engl J Med 2000; 343:522-529.

14. Waters DD, Alderman EL, Hsia J, Howard BV, Cobb FR, Rogers WJ, Ouyank P, et al. Effects of hormone replacement therapy and antioxidant vitamin supplements on coronary atherosclerosis in postmenopausal women: a randomized controlled trial. JAMA 2002; 288:2432-2440.

15. Hodis HN, Mack WJ, Azen SP, Lobo RA, Shoupe D, Mahrer PR, et al. For the Women’s Estrogen-Progestin Lipid Lowering Hormone Atherosclerosis Regression Trial Research Group. N Engl J Med 2003; 349:535-546.

16. Grodstein F, Manson JE, Stampfer MJ. Postmenopausal hormone use and secondary prevention of coronary events in the Nurses’ Health Study. A prospective, observational study. Ann Intern Med 2001; 135:1-8.

17. Hemminki E, McPherson K. Impact of perimenopausal therapy on cardiovascular events and cancer: pooled data from clinical trials. BMJ 1997; 315:149-153.

18. Hemminki R, McPherson K. Value of drug-licensing documents in studying the effect of postmenopausal hormone therapy on cardiovascular disease. Lancet 2000; 355:566-569.

19. Lobo RA, Pickar JH. Evaluation of cardiovascular-event rates with hormone replacement therapy in healthy postmenopausal women. Obstet Gynecol 2003; 101:95S.

20. Lobo RA. Evaluation of cardiovascular event rates with hormone therapy in healthy, early postmenopausal women Results from two large clinical trials. Arch Intern Med 2004 164:482-484.

21. Zanger D, Yang BK, Ardans J, Waclawiw MA, Csako G, Wahl LM, Cannon RO. Divergent effects of hormone therapy on serum markers of inflammation in postmenopausal women with coronary artery disease on appropriate medical management. J Am Coll Cardiol 2000; 36:1797-1802

22. Grodstein F, Manson JE, Colditz GA, Willett WC, Speizer FE, Stampfer MJ. A prospective, observational study of postmenopausal hormone therapy and primary prevention of cardiovascular disease. Ann Inter Med 2000;

     133:933-41. 

Table 1: Baseline Characteristics: NHS vs WHI

WHI


            NHS

Characteristics of the two populations

	Older at study onset

  More likely to smoke

  (past and current)

More overweight (mean BMI)

Used less aspirin


	50-79

49.9%

28.5 kg/m2*

19.1%


	30-55

6.9%

25.1 kg/m2*

43.9%


Rates of hypertension and diabetes were similar

*34.1% had BMI (30 kg/m2
Writing Group for the Women’s Health Initiative Investigators.  JAMA 2002;28:321-333

Grodstein F, et al, Ann Int Med. 2000;133:933-941

Grodstein F, et al. New Engl. J Med 1996;335:453-61

_________________________________________________________________________

Table 2: Secondary Prevention Trials

	HERS

Papworth


ESPRIT

CARS

WHI

(both primary and secondary)


	67 yrs

66 yrs

63 yrs

65 yrs

63 yrs
	0.99 (0.81-1.22)

1.29 (0.84-1.95)

0.99(0.70-1.41)’

1.2 (1.1-2.0)

1.24(1.0-1.54)
	EH+

ns

ns

EH+

EH+


Angiographic: ERA, WAVE, WELL HART

Mean age: 66 yrs:


No benefit

Not powered for EH (early harm)

Fig. 1

Consistency of the RCT with observational studies

	Osteoporosis

Breast Cancer

Colon Cancer

Uterine Cancer

VT and PE

Stroke (dose)

CHD*

Alzheimer’s*

(*Hypothesis: Age/Menopause sensitive)
	Agree

X

X

X

X

X

X
	Disagree

X

X


Fig. 1 :
Agreement and disagreement in findings between the randomized clinical trials (RCT) and observational studies regarding the effects of hormonal therapy.

