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Hormone replacement therapy (HRT) is a treatment for the physical, emotional, and 
health-risk symptoms associated with menopause. HRT may include the replacement 
of estrogen alone - called estrogen replacement therapy (ERT) or estrogen plus a 
second hormone, progestin (synthetic progesterone). HRT relieves symptoms by 
elevating the levels of estrogen that drastically decrease at menopause. 

Benefits of HRT 

Hormone replacement therapy is a reasonable choice for women with severe 
menopausal symptoms. There are potentially three reasons for initiating hormone 
replacement therapy. They are: 1) to reduce the physical symptoms associated with 
menopause such as hot flashes and vaginal dryness; 2) treat psychological symptoms 
such as sleeplessness and mood swings; and 3) to reduce the risk of osteoporosis. 
Estrogen prevents the accelerated loss of bone associated with menopause, maintains 
bone density, and reduces the risk of hip fracture. The risk of vertebral fractures may 
be decreased by as much as 90%, depending upon when HRT is initiated.  

Definite Benefits 

 
Symptoms of Menopause  
In the United States, 50% to 80% of women report menopause-related symptoms 
such as hot flashes ("flushes"), night sweats, vaginal dryness, sleep disturbances, 
mood swings, and depression. 

ERT/HRT effectively treats hot flashes, night sweats, sleep disturbances and 
other physical and psychological symptoms related to menopause.  
ERT/HRT is also effective in the management of symptoms related to changes 
in the vagina or urinary tract due to menopause-associated dryness.  
ERT/HRT therapy maintains skin thickness and elasticity, while preventing 
fine wrinkles. Results from a recent study suggest that the prevalence of hot 
flashes among women in HRT group was reduced significantly, compared with 
patients in placebo control group (p<0.0001).1  

Osteoporosis  

An important reason to take ERT/HRT long term is for its benefit on bone. It is 
effective for the prevention and treatment of osteoporosis. ERT/HRT, if 
continued for a prolonged time, inhibits bone loss and decreases the risk of 
bone fractures.  
Increased physical activity and adequate intake of calcium and vitamin D may 
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also reduce the risk of osteoporosis-related fractures. 

Areas of Uncertainty 

Coronary Heart Disease  
Before menopause, women have a lower risk of heart disease than men, but after 
menopause, a woman's risk for heart disease rises.  

Risk factors for CHD in women are well documented.2 HRT may be associated with 
a reduction in the risk of cardiovascular disease by modulating the risk factors 
associated with it. Estrogen has a favorable effect on cholesterol; it decreases the 
total cholesterol while increasing high-density lipoproteins (HDL) and decreasing 
low-density lipoproteins (LDL) cholesterol levels. Estrogen may also act upon the 
coronary arteries to prevent plaque formation and increase blood flow.3 Early 
observational studies have suggested a protective mechanism for HRT in CHD.4-5  

However, recent studies have cast doubt on HRT's protective effect on the heart. The 
Women's Health Initiative, a primary prevention study, has not yet been formally 
reported. However, it has informed participants that among predominantly healthy 
women randomized to HRT, there was an early increased risk of cardiovascular 
events compared with women randomized to placebo. In the first two years of the 
trial, there was an excess of MI and stroke.6  

The recent findings from the Heart and Estrogen/Progestin Replacement Study 
(HERS) have challenged previous observational data regarding the role of hormones 
in preventing subsequent cardiovascular events. The authors concluded that they 
could not recommend starting HRT for secondary prevention in CHD, but if a 
woman were already taking HRT, it would be appropriate for her to continue.7  

In light of these new findings, HRT may actually increase the risk of cardiovascular 
events in women with coronary heart disease - at least in the first 1 to 2 years of use. 
Therefore, HRT should not be used for the express purpose of preventing heart 
disease. In a recent statement, the American Heart Association (AHA) has 
recommended that HRT should not be initiated for the secondary treatment of CHD 
and recommends that there is insufficient data to suggest that HRT should be initiated 
for the sole purpose of primary prevention of stroke.8 Women should be evaluated 
for any risk factors for cardiovascular disease, such as, high blood cholesterol, high 
blood pressure, diabetes, and should treat them, if present.  

Cholesterol -- The addition of progestin to estrogen in modern HRT attenuates the 
increase in HDL seen with estrogen alone. The recently reported Post-menopausal 
Estrogen/Progestin Interventions (PEPI) Trial, a randomized, double-blind, placebo 
controlled trial in 875 post-menopausal women, found that combined estrogen-
progestin therapy increased HDL and decreased LDL, although the amount of the 
effect on HDL was greater with estrogen alone.9 In the Medical Research Council 
(MRC) trial, a randomized trial of estrogen alone (PremarinTM) or estrogen plus 
norgestrel (Prempack-C) in 321 women with hysterectomies, LDL cholesterol fell in 
both groups, whilst HDL cholesterol increased in women taking estrogen alone but 
not in those taking combination therapy. However, hormone-treated women had 
higher triglyceride levels than women on placebo in the MRC trial, this being more 
marked in women receiving estrogen only.10  
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Blood pressure -- There has been concern about the use of HRT in postmenopausal 
women with concomitant hypertension, and several studies have been carried out to 
assess the effect of HRT on blood pressure in hypertensive women. Lip et al. studied 
75 hypertensive women treated with HRT for menopausal symptoms.11 After a mean 
follow-up of 14 months in this open non-randomized study, no significant change in 
blood pressure was found in the women receiving HRT as estrogen/progesterone 
combination or estrogen only preparations. Kornhauser et al. conducted a 
randomized, double-blind study in postmenopausal women with mild to moderate 
hypertension and found no increase in blood pressure in this group after 90 days' 
treatment with estrogen alone or estrogen/progesterone combination,12 although a 
fall in plasma renin activity and aldosterone levels in treated women was noted. 
Other studies on the effect of estrogen/progesterone combination HRT on blood 
pressure in normotensive women have shown a significant fall in diastolic blood 
pressure and no change in systolic blood pressure.13,14  

Diabetes -- Hammond et. al. in a retrospective study found that there was a 
significant reduction in the onset of diabetes in women treated with HRT.15 This was 
also found in a prospective study by Lafferty et. al. with none of the women receiving 
HRT developing diabetes, compared to four in the control group.16 The small 
numbers involved, however, do not enable one to draw any firm conclusions about 
the effects of HRT on the development of diabetes. Nevertheless, in the PEPI study, 
fasting insulin and glucose levels were slightly reduced in women assigned active 
treatment, suggesting that insulin resistance is decreased by HRT.9  

Recently, in a randomized controlled trial, Manning et. al. concluded that in women 
with type 2 diabetes mellitus, combined continuous HRT had beneficial effects on 
lipoprotein concentrations and improves some markers of coagulation and glycemic 
control.17  

Mental Dysfunction 
Reports from a number of early studies suggest that cognitive dysfunction or 
Alzheimer's disease is less likely to develop in women who take estrogen after 
menopause. More recent studies have, however, failed to support this hypothesis. 
Studies are underway to evaluate the role, if any, of estrogen in the prevention of 
memory loss and cognitive decline.18 Recent data from the HERS study suggests that 
among women who reported hot flashes at study entry, treatment with HRT was 
associated with improved mental function and decreased symptoms of depression.1  

Colorectal Cancer 
Studies suggest that the use of HRT reduces the risks of colorectal cancer. However, 
these results are inconsistent.  

Side Effects and Risks of HRT 

There are several potential side effects that can occur with HRT in varying 
frequencies. These side effects include bleeding, weight gain, breast tenderness, 
headaches, mood swings and skin irritation. Most side effects of HRT can be 
improved or corrected by making changes in the replacement treatment and/or 
dosage. As many as two-thirds of women who start HRT stop within 2 years. One 
main reason they stop is because of side effects, particularly the irregular menstrual 
bleeding.  
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Definite Risks  

Endometrial Cancer  
Many studies have demonstrated that the long-term use of estrogen alone increases 
the risk of cancer in the uterus. Addition of a sufficient dose of a progestin, which 
opposes the effects of estrogen on the endometrium, eliminates these risks and should 
be an integral part of postmenopausal hormone-replacement therapy for a woman 
with an intact uterus.  

Venous Thromboembolism  
Studies have shown that postmenopausal use of estrogen increases the risk of deep 
venous thromboembolism (formation of blood clots within blood vessels).7 Recent 
report suggests that there is a significant venous thrombosis amongst women on HRT 
compared with women on placebo (p=0.003).1  

Probable Increase in Risk  

Breast Cancer  
HRT may increase the risk of breast cancer particularly with long-term use. Some 
studies show a slightly higher risk of breast cancer for women who have undergone 
hormone replacement therapy for more than 10 years. There are no increased risks of 
breast cancer or uterine cancer when HRT is used for shorter periods of time (five 
years or less).  

Gall Bladder Disease  
Studies have reported that the risk of gallstones is increased in postmenopausal 
women who are taking estrogen. Also, it has been reported that women on HRT have 
a significant increase in biliary tract surgery.19  

Estrogen and Estrogen/Progestin Combination 

For a post-menopausal woman, it is suggested to start with the standard dose of either 
an oral estrogen or a combination of estrogen and progestin. Estrogen used by itself 
can increase the risk of uterine cancer. Therefore, if estrogen alone is replaced in 
women who have not undergone a hysterectomy, their risk is increased for uterine 
cancer. However, administering a progestin along with estrogen can reduce this risk.  

For a woman with uterus removed, it is suggested to start with estrogen alone. 
Because the uterus is not present, there is no need to take progestin.  

Dosage 

The minimum dose of estrogen protects against osteoporosis, plus relieves 
menopausal symptoms. Progestin is added to estrogen to protect against uterine 
cancer as it stops uterine cells from dividing and causes the uterus to shed its lining. 
By this action, however, progestin can induce monthly menstrual bleeding. Standard 
minimum dose of oral estrogen for protection against osteoporosis and relieving 
menopausal symptoms, that is presently available, include 0.3 milligram (Premarin), 
0.5 milligram (Estrace) and 0.625 milligrams (Ogen).  

In a woman with an intact uterus, 2.5 to 5 mg of progestin is added to estrogen to 
progestin protects against uterine cancer. It stops uterine cells from dividing and 
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causes the uterus to shed its lining. For many women these standard starting dosages 
work just fine. Many women quickly feel dramatically better as their hot flashes ease 
and they can get a good night's sleep. But there is no such thing as a one-size-fits-all 
HRT regimen.  

One can choose oral estrogen and progestin in one of the two ways. Cyclic hormone 
treatment, which causes monthly bleeding, involves taking oral estrogen plus oral 
progestin for 10-14 days each month. With continuous combined hormone treatment, 
a combination of estrogen and progestin is given daily. This combination is available 
as a single tablet.  

Application of an estrogen patch directly to the abdomen delivers the hormone 
directly to the blood through the skin. Because estrogen delivered this way bypasses 
the liver, it reduces some of the side effects and risks associated with hormone 
replacement. Use of the patch also reduces the fluctuations in estrogen levels. These 
fluctuations can result in some of the side effects such as migraines.  

In order to reap the benefits of hormone replacement and minimize the side effects, it 
is suggested to customize treatment. A woman should discuss with her health care 
provider the problems or risks she is facing - cardiovascular risk, osteoporosis, hot 
flashes, vaginal dryness, mood swings or depression - and choose appropriate 
treatment. HRT comes in a variety of doses, regimens, and preparations designed to 
make women more comfortable during treatment while gaining long-term benefits.  

Cost-effectiveness/Cost-Benefit 

Currently there are no prospective economic evaluations available for the cost-
effectiveness of HRT for the primary, as well as, secondary prevention of CHD. 
However, there have been some cost-effective models developed, suggesting that 
HRT may be effective. These studies have shown that HRT improves quality of life 
in women with perimenopausal symptoms and is a cost effective treatment for 
symptoms of the menopause. Daly et al (1993) showed that women were prepared to 
trade off 36% of their postmenopausal life-years to avoid severe menopausal 
symptoms.20 Quality of life may be more important than length of life to many 
patients.1 A number of economic evaluations have indicated that it may be also cost-
effective therapy for prevention of cardiovascular disease and osteoporosis. However, 
these evaluations are based on the premise that HRT will reduce cardiovascular 
disease by 30-50%. Recent evidence casts doubt on the effectiveness of HRT in 
preventing cardiovascular disease.21 Due to the uncertainty surrounding the long-
term effects of HRT, the cost-effectiveness estimates should be interpreted 
carefully.22  

Targeting HRT to women with low bone mass and who have other risk factors for 
fracture is likely to be more cost-effective than a strategy. It allows asymptomatic 
women with low fracture risk to take HRT. Screening of perimenopausal women 
with intact uterus with the intent of prescribing HRT for patients with low bone 
density is reported to be cost-effective when compared with universal treatment and 
when compared to no intervention when quality of life is considered.23  

Cardiac Event/s and HRT 

Recently, it has been reported that there is no overall cardiovascular benefit. Some 
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studies indicate a pattern of early increase in risk of coronary heart disease events. 
Therefore, HRT for the purpose of secondary prevention of coronary heart disease is 
not recommended.  

Alternatives to Postmenopausal HRT 

Alternatives to HRT include the use of bisphosphonates and selective estrogen-
receptor modulators (SERMs, such as raloxifene) for osteoporosis; statins to prevent 
heart disease; soy products and vitamin E to reduce mild to moderate hot flashes; and 
low-dose vaginal estrogen for vaginal symptoms of menopause. The health care 
provider needs to be informed about the use of any food supplements or 'over the 
counter' medications.  

Some investigators believe that some of the side effects associated with HRT are due 
to the use of synthetic hormones and presently, studies are underway to compare the 
effect of natural and synthetic hormones. For example, it is important to know that 
the group of drugs that are referred to as progestins are not progesterone. They are 
compounds with altered molecules of progesterone.  

Menopause does not always need to be treated with medication. Lifestyle changes, 
such as increased physical activity, quitting smoking, or eating healthy diet, may 
control these symptoms and prevent chronic diseases. Careful consideration of the 
risks and benefits of HRT, guided by the patient's preferences, can lead to a more 
appropriate use of HRT, pending the availability of more information from ongoing 
studies.  

References 

1. Hlatky MA, Boothroyd D, Vittinghoff E, et al. Quality of life and depressive 
symptoms in postmenopausal women receiving hormone therapy. JAMA. Feb. 
6, 2002;287(5):591-597.  

2. Mosca L, Manson JE, Sutherland SE, Langer RD, Manolio T, Barrett-Connor 
E. Cardiovascular disease in women: a statement for healthcare professionals 
from the American Heart Association: writing group. Circulation. 
1997;96:2468-2482.  

3. McNagny S. Prescribing HRT for Menopausal Symptoms. Annals of Int. Med. 
1999;131(8): 606-616.  

4. Sourander L, Rajala T, Raiha I, et al. Cardiovascular and cancer morbidity and 
mortality and sudden cardiac death in postmenopausal women on estrogen 
replacement therapy. Lancet. 1998;352:1965-1969.  

5. Stampfer MJ, Colditz GA. Estrogen replacement therapy and coronary heart 
disease. Prev. Med. 1991;20:47-63.  

6. Hu FB, Stampfer MJ, Manson JE, et al. Dietary fat intake and the risk of 
coronary heart disease in women . N Engl J Med. 1997;337:1491-9.  

7. Hulley S, et al., for the Heart and Estrogen/progestin Replacement Study 
(HERS) Research Group. Randomized trial of estrogen plus progestin for 
secondary prevention of coronary heart disease in postmenopausal women. 
JAMA. 1998;280:605-613.  

8. Mosca L. Manson JE. et al. Cardiovascular disease in women: a statement for 
healthcare professionals from the AHA Writing Group. Circulation. 1997; 96
(7):2468-82.  

9. The writing group for the PEPI trial. Effect of estrogen or estrogen/progestin 
regimens on heart disease risk factors in postmenopausal women; the 

Page 6 of 8

1/14/2009http://www.health.state.mn.us/htac/hormone.htm



Postmenopausal Estrogen/Progestin Interventions Trial. JAMA 1995; 273:199-
208.  

10. Medical Research Council's General Practice Research Framework. 
Randomized comparison of oestrogen versus oestrogen plus progesterone 
hormone replacement therapy in women with hysterectomy. Br Med J 1996; 
312:473-8.  

11. Lip GYH, Beevers M, Churchill D, Beevers G. Hormone replacement therapy 
and blood pressure in hypertensive women. J Human Hypertens 1994; 8:491-4. 

12. Kornhauser C, Malacara JM, Garay ME, Perez-Luque EL. The effect of 
hormone replacement therapy on blood pressure and cardiovascular risk factors 
in menopausal women with moderate hypertension. J Hum Hypertens 1997; 
11:405-11.  

13. Christiansen C, et al. Effects of natural estrogen/gestagen and thiazide on 
coronary risk factors in normal postmenopausal women. Acta Obstet Gynecol 
Scand 1981; 60:407-12.  

14. von Eiff AW, Plotz EJ, Beck KJ, Czernik A. The effects of estrogen and 
progestins on blood pressure regulation of normotensive women. Am J Obstet 
Gynaecol 1971; 4:31-47.  

15. Hammond CB, Jelvosek FR, Lee KL, et al. Effects of long-term estrogen 
therapy. Am J Obstet Gynecol 1979; 133:525-36.  

16. Lafferty FW, Fiske ME. Postmenopausal estrogen replacement: a long-term 
cohort study. Am J Med 1004; 97:66-77.  

17. Manning PJ. Allum A. et al. The effect of HRT on cardiovascular risk factors 
in type 2 diabetes: a randomized controlled trial. Archives of Internal 
Medicine. 61(14):1772-6, 2001.  

18. LeBlanc E, et al. HRT and Cognition. JAMA 2001; 285(11); 1489-1499.  
19. Simon JA, Hunninghake DB, Agarwal SK et al. Effects of estrogen plus 

progestin on risk for biliary tract surgery in postmenopausal women. Ann. 
Intern. Med. 2001: 135: 493-501.  

20. Daly E. Gray A. Barlow D. McPherson K. Roche M. Vessey M. Measuring the 
impact of menopausal symptoms on quality of life. BMJ. 1993; 307
(6908):836-40.  

21. Torgerson DJ. Reid DM. The pharmacoeconomics of hormone replacement 
therapy. Pharmacoeconomics 1999. 16(1):9-16.  

22. Zethraeus N. Johannesson M. Jonsson B. A computer model to analyze the 
cost-effectiveness of hormone replacement therapy. International Journal of 
Technology Assessment in Health Care. 1999; 15(2):352-65.20.  

23. Tosteson AN. Rosenthal DI. Melton LJ 3rd. Weinstein MC. Cost effectiveness 
of screening perimenopausal white women for osteoporosis: bone densitometry 
and HRT. Annals of Internal Medicine. 1990; 113(8):594-603. 

For questions about this page, please contact our Health Policy, Information and 
Compliance Monitoring Division: hpsc@health.state.mn.us  
 
See also > Health Policy, Information and Compliance Monitoring Division Home  

MDH HOME | ABOUT US | LIBRARY | NORTH STAR 

MAIN CATEGORIES: Health Data & Statistics | Diseases & Conditions | Emergency Preparedness, 
Response and Recovery | Facilities & Professions | Health Care & Coverage | People & Environment | 

Policy, Economics & Legislation  

Page 7 of 8

1/14/2009http://www.health.state.mn.us/htac/hormone.htm



Web Page Last Reviewed Tuesday, 12-Sep-2006 10:31:39 CDT 

Comments and Questions | Phone Number, Address and Directions | Privacy Statement and 
Disclaimer  

Page 8 of 8

1/14/2009http://www.health.state.mn.us/htac/hormone.htm


