HORMONE THERAPY IN SELECTED POSTMENOPAUSAL WOMEN AT RISK FOR OSTEOPOROSIS

Introduction

In 2002, the National Osteoporosis Foundation estimated that 30 million women age 50 years or older in the United States have low bone mass and, of these, 8 million have osteoporosis.1 Half of all postmenopausal women will have an osteoporosis-related fracture during their lives, including one quarter who will develop a vertebral deformity.2  The lifetime risk of hip fracture alone for a 50-year-old woman is 17.5%.2,3
There is significant disability, morbidity and mortality associated with vertebral and hip fractures.4-7  The overall mortality within 1 year following a hip fracture is estimated to be 20%.8,9  The annual public health costs of osteoporosis in general in the U.S. are over $10 billion.7,10    Approximately $13.8 billion dollars were spent in 1995 for the management of fractures in the U.S. The size of the older population is expected to increase remarkably during the next decades, and the costs related to postmenopausal osteoporotic fractures are expected to increase correspondingly, both in the U.S. and worldwide.11,12
BENEFICIAL EFFECTS OF POSTMENOPAUSAL HORMONE THERAPY ON  BONE MINERAL DENSITY AND FRACTURE RISK

This section summarizes recent data on the effects of postmenopausal hormone therapy on BMD and the risk of fracture. Alternative therapies are also discussed. Approximately 50 studies were considered in this analysis. The majority of the studies were randomized and placebo controlled; however, several meta-analyses and observational studies are also included.

Bone Mineral Density

Low bone mineral density (BMD) is the single best predictor of fracture risk in postmenopausal women.13  There is strong evidence that postmenopausal estrogen/progestin therapy, especially oral CEE/MPA, has a positive effect on BMD in the lumbar spine, forearm, and hip. This is based on the findings of several randomized, placebo-controlled trials, including the Postmenopausal Estrogen/Progestin Interventions (PEPI) trial14 and the Women’s Health, Osteoporosis, Progestin, Estrogen (Women’s HOPE) study,15 as well as a recent meta-analysis by the Osteoporosis Research Advisory Group (ORAG).16 These studies show that postmenopausal hormone therapy increases BMD of the spine by 3.5% to 7%, increases hip BMD by 2% to 4%, and increases forearm BMD by 3% to 4.5%.14,16 Increases in BMD became apparent within the first year of hormone therapy.  QUOTE "" 

Bone loss is most rapid in the years immediately following menopause, when circulating estradiol levels drop precipitously.17-19 Data from randomized, placebo-controlled trials,20 observational studies,21,22 and meta-analyses23 suggest that the beneficial impact on BMD is greatest when postmenopausal estrogen/progestin therapy is begun within 5 years of menopause. However, significant increases in BMD may still be seen when therapy is initiated at older ages.24
Fracture Risk
Postmenopausal hormone therapy is efficacious for the prevention of fractures. The decrease in fracture risk with postmenopausal hormone therapy has been demonstrated in several large observational studies, including the Framingham Study and the Study of Osteoporotic Fractures (SOF).21,22   Two recent meta-analyses reported a decreased rate of both vertebral and nonvertebral (i.e., wrist and hip) fractures in women taking postmenopausal hormone therapy.23,25  Most recently, the WHI confirmed, in a clinical trial setting, that postmenopausal estrogen/progestin therapy (CEE/MPA) significantly reduced the incidence of hip, vertebral and other osteoporotic fractures.26
The CEE(0.625mg)/MPA(2.5mg) component of the WHI26 is by far the largest randomized, placebo-controlled trial to date evaluating fracture risk. After a mean follow-up period of 5.2 years, significant reductions in the relative hazard for hip fractures (hazard ratio [HR], 0.66; 95% nominal confidence interval [nCI], 0.45–0.98) and vertebral fractures (HR, 0.66; 95% CI, 0.44–0.98) were observed with CEE/MPA (Figure 1).
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Significant reductions in relative hazards for other osteoporotic fractures (HR, 0.77; 95% CI, 0.69–0.86) and total fractures (HR, 0.76; 95% CI, 0.69–0.85) were also observed.

The WHI finding of decreased fracture risk with postmenopausal estrogen/progestin therapy is remarkable for several reasons. First, it is unusual to observe a significant reduction in fractures at multiple sites (i.e., hip, vertebral and other osteoporotic) in a single study. Second, the vertebral fracture end point consisted of documented clinical fractures and not radiographically defined fractures. It is estimated that only about one third of vertebral fractures are detected by radiography. Radiographic fractures tend to be more prevalent and therefore are the more commonly studied fracture endpoint. Additionally, this reduced fracture risk was observed in a study population that was not selected to be at high risk for fracture, possibly underestimating the potential benefit of postmenopausal estrogen/progestin therapy in a high-risk population.

Effect of Dose

In the Women’s HOPE study, a randomized, placebo-controlled study that investigated the efficacy of various lower doses of CEE and CEE/MPA, doses as low as 0.3 mg/d of CEE significantly increased spine and hip BMD from baseline within 2 years of therapy (Figure 2).15
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Data from the ORAG meta-analysis suggested that lower doses significantly increase BMD at the lumbar spine, femoral neck, and forearm compared with placebo controls; however, significant differences were observed between low-dose (equivalent to CEE 0.3 mg/d) and high-dose (equivalent to CEE 0.9 mg/d) groups at the lumbar spine and the femoral neck.16
Effect of Type of Estrogen, Progestin, or Regimen

The data do not suggest a difference in effect on BMD among various formulations of postmenopausal estrogen therapy or among various formulations or regimens of postmenopausal estrogen/progestin therapy. However, there is some suggestion from the Women’s HOPE study that combination estrogen/progestin therapy may produce greater increases in BMD than estrogen-only therapy.15 Data from the ORAG meta-analysis, which included randomized clinical trials other than the WHI, did not suggest differences between various postmenopausal hormone therapy combinations.16
With regard to fracture, other than the WHI, the data on the effectiveness of postmenopausal hormone therapy in fracture prevention are mostly limited to observational studies, which included a variety of estrogens, progestins, and estrogen-progestin regimens.
Effect of Duration of Use

In the WHI, the protective effect of CEE/MPA on fractures became evident within the first year of therapy initiation (Figure 3).  However, the beneficial effect of hormone therapy may have been underestimated because some patients (approximately 25%, including 6% current users) had been taking postmenopausal estrogen/progestin therapy before entering the study.26
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A randomized clinical trial15 and the ORAG meta-analysis16 indicate that significant increases in BMD with postmenopausal hormone therapy can be observed by 1 year of treatment.

Effect of Past Use/Discontinuation of Therapy

There are limited studies that directly address the question of the long-term effects on bone protection associated with short-term postmenopausal hormone therapy use. The large National Osteoporosis Risk Assessment (NORA) study of over 200,000 women showed a decreased incidence of osteoporosis in former users.27 Data from the PEPI trial28 indicate that BMD after discontinuation of therapy decreases at relatively slow rates.  Two recent studies examined changes in BMD following discontinuation of postmenopausal hormone therapy. Both studies found BMD levels after discontinuation that were well above those of placebo.  One double-blind, placebo controlled discontinuation trial measured BMD 1 year after stopping hormone therapy that had been taken for 2 years. Compared to the 3-year placebo group, the group that was switched to placebo after 2 years of hormone treatment had a BMD that was 2.9% higher at the spine (P <0.05), 2.9% higher at the trochanter (P =<0.001) and 2.1% higher at the hip. The other study30 reported significantly higher BMD levels 2 years after discontinuation in women who had used hormone therapy for 3 years.  Spine BMD in the presence (P <0.05) or absence of calcitrol remained well over the BMD levels of the placebo group. BMD of the femoral neck also remained substantially higher than placebo levels. Since fracture risk is inversely related to BMD, increases in BMD secondary to short-term use of postmenopausal hormone therapy should result in a decreased risk of fracture for some time following treatment discontinuation.  

Alternative Therapies

Alternative therapies for the prevention and treatment of osteoporosis include alendronate,31-38 QUOTE "" 
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 risedronate,39-42raloxifene,43-46 and calcitonin.47 Two randomized, placebo-controlled studies have compared the effects of postmenopausal hormone therapy and alendronate on BMD.32,33  One 2-year trial that compared the effects of postmenopausal hormone therapy on BMD to those of alendronate 5 mg/d included 2 cohorts: a US cohort, which used continuous CEE 0.625/MPA 2.5, and a European cohort, which used sequential estradiol 2 mg/norethindrone acetate (NETA) 1 mg.32 In the US cohort, the response to CEE/MPA was slightly, but not significantly greater than the response to alendronate in the spine (4.0% vs 2.9%, P = .06) and in the hip (1.8% vs 1.3%, P = .21). In the European cohort, the response to estradiol/NETA was significantly greater than the response to alendronate (spine: 5.1% vs 3.3%, P = .008; hip: 3.2% vs 1.6%, P < .002). Another 2-year trial32 demonstrated that CEE 0.625 produced increases in BMD in the spine and femoral neck that were similar to those of alendronate 10 mg/d. In clinical practice, the predominant adverse effects associated with alendronate and risedronate include gastrointestinal symptoms (i.e., dyspepsia, esophageal irritation, and ulceration). Alendronate and risedronate should be used with caution in patients with esophageal disease. 

The effects of raloxifene and postmenopausal estrogen therapy on BMD have also been compared.43,44  In a 2-year placebo-controlled trial, both CEE 0.625 mg/d and raloxifene increased BMD at the hip compared to baseline and to placebo.44 However, patients taking CEE experienced significantly greater changes from baseline and placebo compared with raloxifene. A 24-week study showed that treatment with CEE or cyclic CEE/MPA resulted in a significantly greater increase in spinal BMD than raloxifene.43 The predominant adverse effects associated with raloxifene include an increase in or the development of vasomotor symptoms, which may limit its utility in the early menopausal population. It also is associated with an increased relative risk of venous thromboembolic events. 

Although there are data on the effects of all of these alternative therapies on hip fracture, only alendronate has strong evidence for a reduced risk of hip fracture. Moreover, studies evaluating long-term use are either lacking or limited for alternative therapies; therefore, conclusions regarding long-term safety cannot be made.

RISKS OF POSTMENOPAUSAL HORMONE THERAPY

Breast Cancer

Breast Cancer Risk

A review of the available studies evaluating breast cancer incidence with postmenopausal hormone therapy yields mixed results: some studies have reported an increased relative risk while others have not. In those studies that observed an overall increase in relative risk of breast cancer, the relative risk is generally less than 2.0. Some studies with women taking long-term therapy have seen an effect of duration of hormone use and have observed an increase in the relative risk for breast cancer somewhere after 5 years of postmenopausal hormone therapy use.26, 48-55 QUOTE "" 
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The Collaborative Group reanalysis48 suggests that the relative risk of breast cancer increases 1% to 3% for each year of use. Using modeling techniques, the authors estimate that among 1,000 women initiating postmenopausal estrogen/progestin therapy at age 50 years and continuing for 5 years, 10 years, or 15 years, there would be 2, 6, and 12 additional cases of breast cancer, respectively, by age 70 years.48 This is in addition to an estimated cumulative incidence over the same period of 45 cases per 1,000 women based on incidence rates in the general population.

The Million Women Study56 reported an adjusted relative breast cancer risk of 1.66 (95% CI, 1.58-1.75) for current users at recruitment. The study reported on various types of estrogen and progestin, as well as tibolone, and was not limited to CEE/MPA. The risk was greater when progestin was added to estrogen [RR; 2.00 (95% CI, 1.88-2.12)]. Past users were not at increased risk of incident or fatal breast cancer.

Although the WHI was designed as a randomized controlled trial, the study was limited in duration and included women with prior use of postmenopausal hormone therapy. Care must therefore be taken in generalizing the results to women who are initiating hormone therapy for the first time. The larger body of evidence from observational studies must be taken into account.

The WHI reported an overall increase in the incidence of breast cancer among women (mean age= 63 years) randomized to CEE/MPA compared with those randomized to placebo, with an overall relative risk of 1.26 (95% CI, 1.00–1.59) after an average of 5.2 years of follow-up.26 A recent re-analysis of the data 57, extending the follow-up period to an average 5.6 years, yielded a hazard ratio for total breast cancer of 1.24 (95% CI, 1.02-1.50). The increase in breast cancer became evident about 4 years after randomization.57 This finding is consistent with some observational studies,49, 50, 52-55, 58,59 suggesting an association between postmenopausal estrogen/progestin therapy and breast cancer. However, care must be taken in extrapolating these results to other populations of women, in particular newly menopausal women initiating postmenopausal estrogen/progestin therapy for the first time. Since, in general, it can take years for a new tumor to develop, it is possible that the breast cancers observed in WHI had begun to develop prior to the start of the study, and were not initiated by the hormone therapy.  The question remains whether hormone therapy in some way alters or facilitates the growth of existing tumors.  

The WHI also included subjects at risk for breast cancer, such as first-degree relatives with breast cancer (about 12% of the subjects). The therapy-related breast cancer risk found in WHI may therefore be lower in a risk-free population.

The relative risk that would be relevant to early postmenopausal women initiating  estrogen/progestin therapy for the first time would be that derived from an analysis limited to the women in the WHI with no CEE/MPA exposure prior to randomization. In this subgroup, which includes 75% of the original cohort, the overall relative risk is 1.06 (95% CI, 0.81–1.38).26 This is less than the 1% to 3% increase per year reported by the Collaborative Group. Conversely, the relative risks for subgroups with prior use are greater than the overall relative risk of 1.26.

Because both the background rate of breast cancer (273 cases per 100,000 in women aged 50 to 54 years60) and the relative risk associated with short-term use are low in early postmenopausal women, the absolute risk with hormone therapy for the treatment of menopausal symptoms is low. Therefore, the excess risk of 8 per 10,000 women per year reported in the WHI, which included older women with long-term prior use, is likely to be a significant overestimate of risk for women initiating postmenopausal hormone therapy for the first time. For women without previous hormone use in the WHI, invasive breast cancer rates were lower for the initial 2 years in the CEE/MPA group compared with placebo, and similar in the third year. 

Breast Cancer Mortality

 To date, WHI has seen no difference in breast cancer mortality between the CEE/MPA and placebo groups. 57  In the Million Women Study56, there is a suggestion of an increased relative risk of mortality due to breast cancer (RR=1.22; 95% CI; 1.00 – 1.48) for current users compared to never users. In general, the previous observational studies as well as WHI have not demonstrated an increased mortality risk; to the contrary, the WHI investigators noted in the breast cancer reanalysis57 that, overall, most of the available data suggests a better prognosis for women on hormone therapy [see FNs 20-25 in BC reanalysis]. 

Past Use and Time Since Last Use

In studies which showed increased risk of breast cancer and which evaluated the incidence of breast cancer following discontinuation of hormone therapy, the risk  appears to decrease towards baseline, especially after 5 years of non-use, at which time the relative risk of breast cancer approaches 1.0. In the Collaborative Group’s reanalysis,48 the relative risk of breast cancer was no longer increased when 5 or more years had elapsed since the last use of postmenopausal hormone therapy, regardless of how long therapy was used (RR, 0.90 for 5 to 9 years of use; RR, 0.95 for (10 years of use). Several recent observational studies that evaluated the relationship between past use of postmenopausal hormone therapy and relative risk of breast cancer, including the Million Women Study, found no increase in the relative risk of breast cancer among past users.50, 54, 56, 61-63 QUOTE "" 
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Effect of Different Hormone Regimens on Breast Cancer

Current information indicates that the relative risk of breast cancer associated with hormone therapy does not differ by hormone regimen.  

Of the recent observational studies that differentiated between postmenopausal estrogen therapy and combination estrogen/progestin therapy, three studies reported an increased relative risk for breast cancer with current postmenopausal estrogen/progestin therapy (RRs, 1.39–1.49),49, 50, 52 while only one study reported an increased relative risk of breast cancer with current postmenopausal estrogen therapy use (RR, 1.25; 95% CI, 1.08–1.45).49 More recently, the Million Women Study56  reported an increased breast cancer risk in estrogen-only users, [RR 1.30; 95% CI, 1.21-1.40].  Addition of progestin to estrogen further increased that risk (RR 2.00; 95% CI 1.88-2.12].  The study included estradiol, norethindrone, or levonorgestrel regimens as well as CEE/MPA.  An increased risk was also reported for tibolone.56
In the Collaborative Group reanalysis of 51 observational studies,48 the authors noted that the relative risk of breast cancer did not vary according to the type or dose of estrogen used. In addition, a case-control study, which evaluated predominantly 17(-estradiol compounds, reported an increased odds ratio (OR) for breast cancer (OR, 1.65; 95% CI, 1.43–1.89).55  The study also evaluated breast cancer risk by type of progestin and found that ever-use of progestins derived from progesterone, such as MPA, was not associated with an increased relative risk of breast cancer (OR, 1.14; 95% CI, 0.69–1.88), while ever-use of progestins derived from testosterone, such as norethindrone acetate (NETA), had an increased relative risk (OR, 1.68; 95% CI, 1.39–2.03) that occurred with either sequential or continuous regimens.55 The relative risk associated with cyclic testosterone-derived progestins increased with increasing duration of use (OR, 1.08 per year of use; 95% CI, 1.03–1.13).
Coronary Heart Disease

Until recently, the majority of published observational studies as well as preclinical and surrogate marker data, suggested a lower incidence of CHD among users of postmenopausal estrogen therapy or estrogen/progestin therapy compared with nonusers. However, the results from the WHI26 and the earlier secondary prevention trial, the Heart and Estrogen/progestin Replacement Study (HERS),64, 65 have led to a re-examination of whether postmenopausal hormone use is associated with cardiovascular benefit or risk.

          The following section is based on a review of the literature on postmenopausal hormone therapy use and CVD with an emphasis on the end points of CHD (incidence and mortality), stroke, and venous thromboembolic events (VTE). More than 45 studies have been published since 1966 on the primary or secondary prevention of CVD or CHD.

Coronary Heart Disease Risk

While the vast majority of published observational studies reported a lower incidence of CHD among postmenopausal hormone therapy users, recent randomized clinical trials have observed an increased risk of CHD in the first year of use, which decreases thereafter.

The WHI trial,26 although labeled as a primary prevention study, included a small subset of women with conditions characteristic of a secondary prevention study, such as a history of cardiovascular disease, myocardial infarction, revascularization procedures, transient ischemic attack, and/or carotid endarterectomy/angioplasty. The authors of the report26 state that this subset of women (n=400) reported conditions at baseline that would have made them eligible for the HERS study. Moreover, a number of women in the trial had risk factors for CHD, including high BMI, smoking (past or current), and treatment for high cholesterol, high blood pressure and diabetes. 26   The original WHI publication reported a relative risk of 1.29 (95% nCI, 1.02–1.63) for CHD. Most of the excess risk was from nonfatal MI. The incidence of CHD was low in both treatment groups: 1.5% in the placebo group and 1.9% in the postmenopausal estrogen/progestin therapy group. The small increase in relative risk for the CEE/MPA group appeared in year 1 and subsequently decreased towards 1.0 with the exception of year 5, which appears to be an outlier. The increased relative risk in year 5 is attributable to a marked decrease in the event rate for the placebo group.

Compared to the original WHI publication26, the data from the most recent WHI CHD publication66 reflect the central adjudication of primary coronary heart disease (CHD; non-fatal MI, CHD deaths). The follow-up period was extended to an average of 5.6 years from 5.2 years in the original report. The combined number of CHD cases in the two groups changed from 286 to 335.  This has resulted in changes in the overall hazard ratios for CHD in the therapy vs. placebo groups to HR = 1.24 (95% nCI, 1.00-1.54).  The increased risk was due mainly to an increase in nonfatal MIs  (HR, 1.28; 95% nCI, 1.00-1.63). A significant increase in the risk of CHD in the CEE/MPA group was reported in year 1 (HR, 1.81; 95% nCI, 1.09-3.01).  Smaller and non-significant excess risks were observed in years 2 through 5. In year 6 and beyond, the increased rates in the placebo group resulted in an apparent reduction in relative risk.  The trend toward a decreasing relative risk over time was statistically significant. 

Overall, no subgroup of women except those with higher LDL-cholesterol levels showed evidence of a different CHD risk compared to that of all women, although the power to draw subgroup conclusions was limited. Age, body mass index, presence or absence of coronary risk factors and other variables did not significantly modify the risk of CHD related to hormone therapy. For women < 10, 10-19, and (20 years post menopause, the HR’s for hormone therapy were 0.89; 1.22 and 1.71, respectively. These data suggest that women within 10 years of menopause are not at increased risk for CHD with the use of hormone therapy.

The finding of early risk with a trend towards a decreasing risk after the first year was also seen in HERS,64 a secondary prevention study in women with established CHD. In HERS there was an increased risk of CHD in year 1 that tended to decrease with continued postmenopausal estrogen/progestin therapy use (RR for year 1, 1.52; 95% CI, 1.01–2.29). Similar trends for women with established CHD were found in post hoc analyses of several prospective observational cohorts.67-69Analysis of the Nurses’ Health Study (NHS)68 subjects with CHD reported relative risks of 1.25 (95% CI, 0.78–2.00) for initiation of postmenopausal hormone therapy within 1 year of MI, and relative risks of 0.55 (95% CI, 0.13–2.27) and 0.38 (95% CI, 0.22–0.66) for the second and subsequent years of use, respectively. Another study67 suggested that use of postmenopausal estrogen/progestin therapy within the first 60 days of an MI was associated with a relative risk of 2.16 (95% CI, 0.94–4.95), with evidence of a decreasing trend in relative risk, 0.92 (95% CI, 0.40–2.12), and 0.76 (95% CI, 0.42–1.36) for use up to one year and greater than 1 year, respectively. Retrospective analysis of the CARS database69 reported a relative risk of 1.44 (95% CI, 1.05–1.99) for recurrent first year events of either cardiac death, MI, or unstable angina. Relative risks for longer use were not reported.

The WHI report of an early increased relative risk for CHD, contrasts with the over 30 observational studies that examined the association of MI and other cardiovascular outcomes with postmenopausal hormone use. These studies show apparent protective associations between estrogen and CHD, with significant relative risk estimates from 12 studies that ranged from 0.21 to 0.82.63, 68, 70-79  QUOTE "" 
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 However, several aspects of the most recent WHI CHD publication, including the evidence of a significant trend toward decreasing relative risk over time, is consistent with the observational data.

The explanation for the difference between observational and controlled clinical trials remains unclear. One suggestion is that the observational studies may be subject to bias if women using postmenopausal hormone therapy are different from non-users. A recent meta-analysis that included studies rated as good or fair quality found that among the observational studies that adjusted for socioeconomic status (SES), there was no association between any postmenopausal estrogen/progestin therapy use and CHD events (RR, 0.88; 95% CI, 0.64–1.21).80
Another explanation for the contrast between the WHI study and observational study results is that the WHI study was not conducted in an early postmenopausal population. The average starting age of women in the WHI trial was considerably older, (mean age = 63.3 years, with two thirds of the women >60 years) than the age at onset of menopause, a number of women exhibited risk factors for CHD, and a small subset of women (n=400) reported conditions at baseline that would have made them eligible for the HERS study.  Data from studies in non-human primates80a and in postmenopausal women80b suggest that early initiation of hormone therapy may prevent the development of atherosclerosis. 80c  Thus, it is not known whether the results of the WHI are applicable to healthy, younger, postmenopausal women. Given the low background rate of CHD in early postmenopausal women, the same relative risk would be expected to yield a substantially lower absolute risk in this population.

Coronary Heart Disease Mortality

Of those observational studies that evaluated mortality,63, 68, 70-74, 77, 81-87 most show a lower mortality due to CHD among postmenopausal hormone therapy users. In these studies the observational period ranged from 1.3 to 20 years, with an apparent trend toward a reduction in cardiovascular mortality in postmenopausal hormone therapy users (RRs ranged from 0.17 to 1.94). Furthermore, a modest decrease in mortality remains after adjusting for SES. A recent meta-analysis that adjusted for SES80, 88 reported a summary relative risk for current users of postmenopausal hormone therapy of 0.64 (95% CI, 0.44–0.93) and 0.62 (95% CI, 0.40–0.90) for CVD and CHD mortality, respectively. In the WHI there was no significant difference in CHD mortality between the treatment groups, although the overall number of events was small.26 The overall mortality was not affected by CEE/MPA therapy during the trial.26 

Stroke

The majority of observational studies and clinical trials did not observe an increased risk of stroke.89  However, an increased risk  has been found in some studies; the relative risk reported in those studies was generally less than 2.0. In studies where the type of stroke was evaluated, the increased risk was predominantly observed for thromboembolic strokes.

A recent meta-analysis,88 which pooled results from 9 observational studies,63, 82, 90-96 reported that the relative risk for overall stroke incidence was slightly increased among ever users (RR, 1.12; 95% CI, 1.01–1.23). Relative risk was elevated for thromboembolic stroke (RR, 1.20; 95% CI, 1.01–1.40), but not for subarachnoid or intracerebral stroke.88
In the WHI trial the overall hazard ratio for stroke (fatal and nonfatal) was 1.41 (95% nominal CI, 1.07–1.85), after an average of 5.2 years of follow-up.26  The increased risk of stroke appeared in year 2 and persisted to the end of the study. When separated into fatal or nonfatal events, the increase in stroke was statistically significant  for nonfatal stroke, but not for fatal stroke.

The original WHI publication26 data were recently updated.97 The average follow-up period was extended from 5.2 years to 5.6 years, the stroke events were subjected to central adjudication, and new cases were added (258 vs. 212).  The overall hazard ratio for stroke (ischemic and hemorrhagic) reported in the updated study was 1.31 (95% nCI, 1.02-1.68). The increased risk resulted exclusively from an increase in ischemic stroke [HR 1.44; (95% nCI, 1.09-1.90)].  The relative risk of hemorrhagic stroke was decreased [HR 0.82; (95% nCI 0.43-1.56)]. Hormone users had an increased risk for non-fatal stroke, but not for fatal stroke. The adjusted hazard ratios for overall stroke were similar across age groups.

Venous Thromboembolism

Evidence supports an increased relative risk of deep vein thrombosis (DVT) and pulmonary embolism (PE) with postmenopausal hormone therapy.26, 64, 98-100 Evidence from randomized controlled trials in women with and without established cardiovascular disease,26, 64, 98 supports an association between postmenopausal hormone therapy and an increased risk of VTE (RR range, 2.08 to 2.89).

A number of observational studies have examined the risk of venous thromboembolism with postmenopausal hormone therapy. A recent meta-analysis of 12 studies101 found that current use of postmenopausal estrogen was associated with a 2-fold increased risk for VTE (RR, 2.14; 95% CI, 1.64–2.81).  Pooled data from 6 studies64, 79, 102-105 QUOTE "" 
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 indicated that the risk was highest during the first year of use (RR, 3.49; 95% CI, 2.33–5.59), with a lower increased risk persisting (RR, 1.91, 95% CI, 1.18–3.52) thereafter using different estrogens and progestins.101 The increased DVT risk associated with  hormone therapy appears to be dose-dependent and has been seen with multiple regimens.102-104 QUOTE "" 
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Cognitive Functions


Global cognitive functions and incidence of probable dementia were evaluated in 4381 postmenopausal women 65 years or older. The study participants were recruited from the WHI Study. Women in the CEE/MPA - treated group did not exhibit as much improvement over time as women in the placebo group  in the Modified Mini-Mental State Examination, a standard instrument used to screen for dementia.  This difference was significant (P = .008) when compared to placebo.106  The incidence of dementia and mild cognitive impairment was reported in another study107 of the above population plus an additional 151 subjects. The hazard ratio for probable dementia in the hormone  treated group was higher than in the placebo group [HR 2.05; (n95% CI, 1.21-3.48)].  Alzheimer’s disease was the most common classification of dementia in both study groups. Treatment effects on mild cognitive impairment did not differ between groups.  The WHI authors note that these results contrast with prior observational data showing a reduction in Alzheimers disease and dementia for women using hormone therapy. 107  
Limitations of the WHI Study 


To date, Wyeth has not had access to the full data underlying the WHI publications, and thus has not been able to analyze that data completely. There are, moreover, a number of factors which limit both the interpretation and generalizability of the WHI results.  A non-exhaustive list is set forth below.


The WHI26 recruited women of relatively old age (age range at study start: 50-79 years; mean age 63.2 years in the CEE/MPA group and 63.3 in the placebo group). Approximately 66% of the study population was (60 years old.  By comparison, the onset of menopause occurs on average at 51 years, an age when hormone therapy is indicated for many women and when the risks associated with hormone therapy can be expected to be substantially lower than observed in WHI.  Indeed, the study excluded women with severe menopausal symptoms that would have been inconsistent with assignment to placebo.108 Moreover, while only 400 women had previously diagnosed CHD, a number of participants were overweight, smokers (past or current), and being treated for high cholesterol, high blood pressure and diabetes.26  The study thus examined a population unrepresentative of the women for whom the product is principally indicated.


The WHI study population included about 25% of prior and current hormone users and therefore had been exposed to potential risk factors associated with hormone therapy for longer than the duration of the study. About 30% of prior and current users had taken therapy for longer than 5 years. Therefore, risk factors ascribed to CEE/MPA therapy in WHI may have been overestimated.


A further limitation of WHI is the relatively high rate of unblinding (approximately 40%) and discontinuation (42%) in the active treatment arm, and the relatively high rate of crossover to active treatment in the placebo arm (10.7%).  


WHI studied only one strength of CEE/MPA. The risk profile observed in WHI may therefore not apply to lower CEE/MPA doses or to other types of hormones. 

Conclusion

· The overall benefit of hormone therapy must be evaluated against the overall risk associated with the therapy. The efficacy of postmenopausal hormone therapy to relieve menopausal symptoms, prevent osteoporosis and reduce fractures has been well documented both in observational studies and in the recent WHI study. The CEE/MPA component of the WHI study is by far the largest randomized, placebo-controlled clinical trial to date evaluating fracture risk. Hormone therapy resulted in significant reductions in the risk of both vertebral and hip fractures, and in significant reductions in the risk of colorectal cancer.

· After a mean follow-up of 5.2 years, the WHI Data and Safety Monitoring Board recommended to discontinue CEE/MPA treatment because the breast cancer rates exceeded the predefined stopping boundary. The board concluded that the overall risks exceeded the benefits, as measured by using the global index. However, the global index was originally intended as a monitoring tool, and not as an overall risk/benefit measure.  The index is based on selected risks and selected benefits and not on all risks and all benefits. For example, it includes hip fractures but not vertebral fractures or menopausal symptoms. Vertebral fractures are associated with substantial rates of disability, morbidity and mortality; and menopausal symptoms can be debilitating and detrimental to everyday life.  The global index does not contain a measure of quality of life (less disability) associated with reduced rates of vertebral fractures, menopausal symptoms and other factors. Therefore, the global index, as used in the WHI, does not truly represent a comprehensive measure of risks vs. benefits that is applicable to the general population of postmenopausal women receiving estrogen/progestin treatment.

· It is important to offer different treatment options to physicians and patients.  Hormone therapy represents an important option for use in relieving menopausal symptoms and concomitant prevention of osteoporosis in women with high risk of osteoporosis/fractures but without significant risk factors for cardiovascular disease or breast cancer for whom alternative therapies to prevent osteoporosis cannot be used or have not been effective.

· Postmenopausal hormone therapy is the only intervention that is simultaneously effective in the treatment of menopausal symptoms and the prevention of osteoporosis. The use of postmenopausal hormone therapy for the treatment of menopausal symptoms should be limited to the lowest dose and shortest duration consistent with treatment goals and risks for the individual woman.   


· When using hormone therapy solely for the prevention of postmenopausal osteoporosis, therapy should be considered only for women at significant risk of osteoporosis, and non-estrogen medications, such as alendronate, risedronate or raloxifene, should be carefully considered as a first-line treatment option. For older women, use in combination with a progestin should only be considered for women who failed on, or were intolerant of, non-estrogen medication. Potential long-term risks of postmenopausal hormone therapy should be evaluated when using this therapy for the prevention of osteoporosis. The decision regarding therapy should take into account the individual woman’s underlying risk factors for cardiovascular disease and breast cancer. Because individual treatment goals and risks change over time, the use of postmenopausal hormone therapy should be periodically re-evaluated. These re-evaluations are especially important when longer durations of therapy, particularly greater than 5 years, are considered.

· The adverse effects associated with alternative therapies, such as esophageal ulceration, gastrointestinal symptoms,  lower extremity cramping or vasomotor symptoms  should be carefully evaluated and should be balanced against the risks associated with hormone therapy.  Studies evaluating long-term use are either lacking or limited for alternative therapies; therefore, conclusions regarding long-term safety cannot be made.

· Alternative therapies may also have limitations regarding their efficacy. Fracture reduction studies of alendronate or risedronate therapy have been conducted primarily in osteoporotic women. However, the National Osteoporosis Risk Assessment (NORA) study identified nearly 40% osteopenic (i.e., non-osteoporotic, non-symptomatic) women among its study population, indicating that there are large numbers of women with osteopenia in the general population. The NORA study found substantial fracture rates associated with osteopenia.  

· The WHI study was conducted in non-osteoporotic women and thus the significant reduction of fracture risk observed in the WHI study may be more relevant to the general population than the observations from trials of alternative therapies conducted in osteoporotic women. Moreover, the efficacy of risedronate to protect against hip fractures may be limited.

· The WHI study was conducted largely in an older population of postmenopausal women who are not typical hormone therapy users.

· Patient counseling is an essential part of any treatment decision. When making decisions about initiating or continuing postmenopausal hormone therapy, counseling women about the potential benefits and risks is particularly important. Healthcare providers who counsel women about postmenopausal hormone therapy should be familiar with the differences between relative risk and absolute risk so that treatment decisions can be based on the individual patient’s benefit/risk profile. Women should participate in the decision-making process with an understanding of the potential risks and benefits of postmenopausal hormone therapy, and they should be reassured that their choice of therapy will be periodically reevaluated.
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Figure 3. WHI: Effect of HRT on Risk of Hip Fracture

HR = hazard ratio; nCI = nominal confidence interval; aCI = adjusted confidence interval.

Writing Group for the Women’s Health Initiative Investigators. JAMA. 2002;288:321-33.26
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The Kaplan-Meier estimate of cumulative hazard shows increasing cumulative benefit of HRT on hip fracture over time. 

These findings are consistent with previously published observational data and data from clinical trials on the benefit of HRT in reducing fracture risk.

Writing Group for the Women’s Health Initiative Investigators. Risks and benefits of estrogen plus progestin in healthy postmenopausal women: principal results from the Women’s Health Initiative randomized controlled trial. JAMA. 2002;288:321-333.
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Figure 1. Women’s Health Initiative (WHI): Fracture Outcomes

*Includes all fractures other than chest/sternum, skull/face, fingers, toes, and cervical vertebrae, 

as well as hip and vertebral fractures reported separately.

†nCI = nominal confidence interval (shows variability based on simple trial for single outcome).

‡aCI = adjusted confidence interval (corrects for multiple analyses over time).

Adapted from Writing Group for the Women’s Health Initiative Investigators. JAMA. 2002;288:321-33.26
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Results of the Women’s Health Initiative (WHI) on the benefits of HRT in fracture prevention are now available. The goal of the WHI was to define the risks and benefits of various strategies that could potentially reduce the incidence of various chronic diseases in postmenopausal women. 

A total of 16,608 women were enrolled in this randomized, placebo-controlled trial of HRT. Although the study was discontinued early, finding a slight increase in the risk of invasive breast cancer, coronary heart disease, and stroke, it did demonstrate that HRT significantly reduces the risk of fracture.

In general, these women were considerably older (mean age, 63 years) than the women investigated in early controlled trials on the effects of HRT on fracture and thus were more likely to have osteoporosis or osteopenia at baseline. 

After an average follow-up period of 5.2 years, 0.625 mg/d CEE plus 2.5 mg/d MPA reduced the risk of hip fracture by one third (hazard ratio [HR], 0.66; 95% CI, 0.45–0.98). It also reduced the risk of vertebral fracture (HR, 0.66; 95% CI, 0.44–0.98), other osteoporotic fractures (HR, 0.77; 95% CI, 0.69–0.86), and all fractures (HR, 0.76; 95% CI, 0.69–0.85). 

The estrogen-only arm of the trial is still underway and is scheduled to conclude in 2005.

Writing Group for the Women’s Health Initiative Investigators. Risks and benefits of estrogen plus progestin in healthy postmenopausal women: principal results from the Women’s Health Initiative randomized controlled trial. JAMA. 2002;288:321-333.
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Figure 2. The Women’s HOPE Trial: Changes in Spine BMD

CEE

CEE/MPA

Intent-to-treat population only.

HOPE = Heart, Osteoporosis, Progestin, Estrogen. 

Lindsay R, et al. JAMA. 2002;287:2668-76.15
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There is evidence that lower doses of HRT than those most commonly prescribed may be effective in preventing bone loss in older women1; however, the effects of lower doses of HRT in early postmenopausal women have not been well documented.

The Women’s Health, Osteoporosis, Progestin, Estrogen (Women’s HOPE) trial was a prospective, randomized, double-blind, placebo-controlled, multicenter trial that investigated the efficacy and safety of lower doses of CEE alone and with continuous MPA in early postmenopausal women (who were within 4 years of their last menstrual period).2

The 2-year bone substudy used a subpopulation of the Women’s HOPE trial (n = 822) to evaluate the skeletal effects of lower doses of CEE and CEE/MPA. The substudy included the following groups: 

CEE 0.625 mg, CEE 0.45 mg, CEE 0.3 mg, CEE 0.625 mg/MPA 2.5 mg, CEE 0.45 mg/MPA 2.5 mg, 

CEE 0.45 mg/MPA 1.5 mg, CEE 0.3 mg/MPA 1.5 mg, and placebo.

These graphs only include data from the intent-to-treat population, which consisted of all women randomized to treatment who recorded taking at least 1 dose of the study drug and had at least 1 BMD measurement after baseline. 

After 2 years, women assigned to all of the active treatment groups had significant gains from baseline 

(P < .001) in spine BMD. These changes were statistically different from those in the placebo group. In addition, adding 2.5 mg MPA to 0.625 mg or 0.45 mg CEE significantly increased spine BMD relative to CEE alone (P < .05).

These data demonstrate that lower doses of CEE and CEE/MPA effectively prevent bone loss in the spine in early postmenopausal women.

1Recker RR, Davies KM, Dowd RM, Heaney RP. The effect of low-dose continuous estrogen and progesterone therapy with calcium and vitamin D on bone in elderly women: a randomized, controlled trial. Ann Intern Med. 1999;130:897-904.

2Lindsay R, Gallagher JC, Kleerekoper M, Pickar JH. Effect of lower doses of conjugated equine estrogens with and without medroxyprogesterone acetate on bone in early postmenopausal women. JAMA. 2002;287:2668-2676.
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