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1. Topic and Author 
Vascular Effects of HRT 
Peter Collins 
2. Where we stand in 2002. Overview/rationale for inclusion of topic.  
  Many potential benefits of ovarian hormones, in particular estrogen, on the cardiovascular system have been 
identified and include antiatherogenic and vasodilator actions.1  The mechanisms that have been identified are 
many and varied and include stimulation of endothelial cell nitric oxide,2 inhibition of vasoconstrictor factors such 
as endothelin I3 and L-type calcium channels4 as well as effects on other pathways such as the angiotensin5 and 
autonomic nervous systems.6  Despite these potentially favorable vascular actions, recent clinical trials have not 
confirmed a cardiovascular benefit of HRT. 
HRT and Blood Flow 
  Experimental studies have demonstrated that continuous conjugated equine estrogens (CEE) augment 
endothelium-mediated dilation and delay progression of atherosclerosis in animal models.7-10  The animal 
findings on coronary blood flow have been confirmed in postmenopausal women.  Infusion of different estrogens 
in women with CAD during cardiac catheterization has been shown to increase coronary blood flow in response 
to acetylcholine.11-14 The role of endogenous ovarian hormones in modulating peripheral vasoreactivity has been 
investigated in premenopausal15 and postmenopausal women.16 Variations in endothelial function during the 
menstrual cycle suggests that ovarian hormones, at physiologic concentrations, have effects on vasomotor 
tone15 and confirms similar findings with estrogen treatment.17  Some of the acute rapid effects of estrogen that 
have been demonstrated can now be explained by recently discovered rapid nongenomic but plasma membrane 
estrogen receptor–dependent actions via cytosolic signaling systems, such as the mitogen-activated protein kinase 
cascade.18 
Data on the vascular actions of progestins are scant, less clear, and more complex, since the effects of the 
interaction with estrogen must be taken into account. Progesterone relaxes coronary arteries in a dose-dependent 
manner.19 The relaxing potencies of the different progestins in coronary arteries vary and depend on whether the 
vessel has been exposed to estrogen.  Measurements of endothelial function in response to different progestins in 
healthy women have produced varying results.20-23 Micronized progesterone24 or medroxyprogesterone acetate 
(MPA)20 added to estradiol did not attenuate the favorable effect of estradiol on endothelium-dependent vasodilation 
in postmenopausal women, whereas MPA did attenuate this effect in another study.21  Similarly, premenopausal 
women treated with gonadotropin-releasing hormone agonists who were given “add-back” continuous oral estradiol 
and norethisterone acetate showed an improvement in flow-mediated brachial artery reactivity compared with 
women who did not receive HRT.22 
HRT and Exercise-Induced Myocardial Ischemia  
  Because of the vascular relaxing effects of estrogen in vitro and in animals and its actions on vascular 
reactivity and coronary blood flow in humans, the potential effects of estrogen on myocardial ischemia have 
been investigated.  Rosano and co-workers showed that 17β-estradiol also has anti-ischemic effects in 
postmenopausal women with CAD.25 This effect was confirmed by Alpaslan and colleagues using different 
methodology.26 Acutely administered estrogen was shown, with the use of coronary sinus pH measurements, to 
have an anti-ischemic action in menopausal women with CHD.27  A small clinical trail demonstrated that 4 and 8 
weeks of transdermal estradiol therapy significantly increased exercise time to myocardial ischemia.28 When the 
effects of natural progesterone were compared with those of MPA, a beneficial effect of oral estradiol combined 
with transvaginal progesterone on exercise time to myocardial ischemia in menopausal women with coronary 
heart disease (CHD) was demonstrated. In contrast, oral estrogen plus MPA did not produce a significant 
improvement over estrogen alone.29  Results of these studies suggest that the choice of progestin combined 



with estrogen in women with CHD may be important.  
Postmenopausal women with angina due to cardiac syndrome X have some benefit from transdermal estrogen, 
which may or may not be due to an anti-ischemic action.30   
In summary, data from a variety of studies have provided strong evidence that estrogen and some progestins 
can act as anti–myocardial ischemic agents in menopausal women with proven CHD.  Further studies are 
required to show whether estrogen alone or combined with progesterone has long-term beneficial effects in such 
women. 
HRT in Women with Established Cardiovascular Disease 
  Protective effects of hormone therapy have been reported in numerous observational studies.  Despite effects 
on blood flow and myocardial ischemia, clinical trials have not shown a benefit on cardiovascular endpoints 
either in postmenopausal women with or without prior CAD. 
There are a number of possible explanations for these null results, the large clinical trials thus far have 
investigated combinations of CEE and MPA.   One possibility is that the progestin used, namely MPA, negated the 
potential beneficial effect of estrogen early in the study. Biologic support for this possibility comes from reports that 
show a detrimental effect of MPA on the beneficial effects of CEE with regard to vascular reactivity31;32 21 and 
atheroma development.8;33  Studies also show that progesterone does not appear to have this inhibitory effect either 
on atheroma development34 or vascular reactivity in animal models32 or on vascular reactivity24 and exercise-induced 
myocardial ischemia in humans.29  
It is possible that different estrogens at different doses and with different combinations of progestins may yield 
different results.   
 
3. Current challenges and the most important issues for future research  
Understanding the link between the obvious vascular actions of HRT and the disparity in the clinical trail data 
with regard to clinical cardiovascular events.  Much of the clinical trial data are limited to a single HRT 
preparation.  Are there differences in the vascular actions of different estrogens and progestins?   
4. Current challenges in the areas of communicating messages to health care community, patients and 
the public 
Greater awareness of the lifestyle changes that will reduce the risk of vascular disease.35 Greater awareness 
and use of established cardioprotective pharmacological interventions by both the public and the medical 
profession. 
5. Translating new findings to improved diagnosis and treatment/saving lives.  
Clearly the emphasis has shifted away from HRT with regard to cardiovascular protection.  Re-emphasis of 
established lifestyle changes and pharmacological interventions for the reduction in the risk of cardiovascular 
events should be encouraged. 
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