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Abstract

Menopausal hormone therapy with estrogen plus progestin or estrogen alone (for women with
prior hysterectomy) is still used by millions of women for climacteric symptom management
throughout the world. Until 2002, hormone therapy influence on cancer risk and other chronic
diseases was determined through observational study reports. Since then, results from the
Women's Health Initiative randomized, placebo-controlled hormone therapy trials have
substantially changed concepts regarding estrogen plus progestin and estrogen alone influence on
the most common cancers in postmenopausal women. In these trials, estrogen plus progestin
significantly increased breast cancer incidence and deaths from breast cancer, significantly
increased deaths from lung cancer, significantly decreased endometrial cancer, and did not have a
clinically significant influence on colorectal cancer. In contrast, estrogen alone use in women with
prior hysterectomy significantly reduced breast cancer incidence and deaths from breast cancer
without significant influence on colorectal cancer or lung cancer. These complex results are
discussed in the context of known potential mediating mechanisms of action involved in
interactionwith steroid hormone receptors.
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There is concerted interest in the role ofhormone therapy influence on steroid receptor
function in mediating the development and progression of many common cancers including
those of the breast, endometrium, ovary, colon and rectum, and lung (1, 2, 3, 4). Relevant
findings on this issue, with emphasis on randomized clinical trial findings, follows.

Interest in relationships between exogenous hormone use and cancer and other chronic
diseases developed following the introduction of conjugated equine estrogen
(Premarin®,Pfizer) for climacteric symptom management in the early 1940sin the US (5).
Use of estrogen was found to increase endometrial cancers (6, 7),which was subsequently
shown to be mitigated by progestin use in women with no prior hysterectomy [8].An
increase in breast cancer was seen with both estrogen plus progestin and estrogen alone with
the latter requiring a longer duration exposure (9, 10, 11, 12). However, the preponderance
of observational studies suggested that the breast cancers associated with hormone therapy
use would be largelyhormone receptor positive, be identified at relatively early stage and
have a favorable prognosis (13, 14, 15). In addition, most studies found no adverse effect of
hormone therapy on breast cancer mortality (16). The cumulative body of observational
studies led to concepts regarding the association of hormone therapy with common cancers
which were prevalent in 2002 (before the findings from the Women's Health Initiative
randomized hormone therapy clinical trials began to be published) (Table 1).

In the same time frame, observational studiessuggested benefit from menopausal hormone
therapy use on several common, life-threatening chronic diseases of postmenopausal
women(17) including coronary heart disease (18), hip fracture (19), and dementia (20). With
a demonstrated favorable effect on climacteric symptom management, taken on
balance,menopausal hormone therapy with both estrogen plus progestin, for women with no
prior hysterectomy and estrogen alone, for women with prior hysterectomy, were favorably
viewed in the medical community and their use in clinical practice increased to where about
38% of postmenopausal US women were using these preparations in 1993 (21). The
influence of estrogen plus progestin and estrogen alone on clinical outcomeshad never been
prospectively evaluated in a randomized clinical trial setting.Against this background, the
two Women's Health Initiative(WHI) randomized, perspective, placebo-controlled hormone
therapy clinical trials were initiated in 1993.

The Women's Health Initiative (WHI) Hormone Therapy Trials

In one WHI hormone therapy trial, estrogen plus progestin, as conjugated equine estrogen
and medroxyprogesterone acetate,was evaluated in 16,608 postmenopausal women with an
intact uterus (22). In the other WHI hormone therapy trial, estrogen alone, as conjugated
equine estrogen, was evaluated in 10,739 postmenopausal women with prior hysterectomy
(23). Eligible women were between the ages 50-79 years, and who had a baseline
mammogram not suspicious for malighancy, no prior breast cancer or any invasive cancer
within 10 years, and provided informed, written consent (24). The primary study outcome
monitored for benefit was coronary heart disease and the primary study outcome monitored
for harm was invasive breast cancer. Once the monitoring boundary for either benefit or
harm was exceeded, the intervention influence on a global index, the time to first event of a
series of medical conditions likely to be under hormone therapy influence which included,
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besides invasive breast cancer and coronary heart disease, stroke, pulmonary embolism, hip
fracture, colorectal cancer and endometrial cancer (the latter only in the estrogen plus
progestin trial) and all-cause mortality.The findings from both trials, which were published
in a series of reports beginning in 2002 (Table 2),have substantially altered concepts
regarding hormone therapy use and cancer incidence and outcome. In the estrogen plus
progestin trial, intervention was stopped after 5.6 years (median) when an increase in
invasive breast cancer was seen and calculation of the global index indicated more chronic
disease risks than benefits were associated with estrogen plus progestin use (22). In the
estrogen alone trial, intervention was stopped after 7.1 years (median) when an increase in
stroke was seen with no overall improvement in chronic disease risk (23). The influence of
estrogen plus progestin and estrogen alone on the primary and global index endpoints during
the intervention period in both trials are provided in Figure 1.

Breast Cancer

With respect to breast cancer, there was a statistically significant increase in invasive breast
cancer incidence with combined hormone therapy (25, 26) (HR 1.24 95% CI 1.01-1.54,
nominal p = 0.003). Significantly more mammograms with abnormalities, resulting in a
significantly increased need for breast biopsies were seen in the combined hormone therapy
group and, when formally tested, mammogram and biopsy diagnostic performance was
significantly impaired as well (27). In contrast to the preponderance of observational studies
(13, 14), the increased risk of breast cancers in the estrogen plus progestin group were not
limited to hormone receptor positive cancers, andcancer in that group were diagnosed at
more advanced stage (regional/metastatic 25.4% vs 16.0% respectively; p = 0.04). With
longer follow-up, deaths from breast cancer were also found to be significantly increased in
the estrogen plus progestin group (26).

In the WHI trial, a screening mammogram not suspicious for malignancy was required at
entry as was annual mammography (with drug provision not permitted until this ongoing
requirement was met). In contrast, older observational studies did not control for
mammography and hormone therapy users, under medical supervision, were substantially
more likely than non-users to have ongoing mammography (28). Women with regular
mammography have cancers which are likely to be hormone receptor positive and be found
at earlier stage compared to those seen in unscreened women (29, 30). In the trial, there was
a suggestion, supported by findings from observational study cohortanalyses (31, 32, 33,
34), that the combined hormone therapy effect on increasing breast cancer was greater in
women initiating therapy closer to menopause.

These findings indicated that estrogen plus progestin stimulated breast cancer growth and
hindered breast cancer detection. While examination of the Kaplan-Meier incidence curves
suggested a somewhat lower breast cancer incidence in the combined hormone therapy
group in the initial 3-4 years of intervention (25, 26), this finding likely represented a delay
in breast cancer diagnosis. The effect on diagnostic delay suggests a safe duration for
estrogen plus progestin use for breast cancer risk cannot be reliably determined.

Seroids. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Chlebowski and Anderson Page 4

Breast cancer findings in the estrogen alone trial were quite different from those in the trial
evaluating estrogen plus progestin. In contrast to most observational studies, in the WHI
randomized placebo-controlled trial, estrogen alone significantly reduced invasive breast
cancer incidence (HR 0.80 95% CI 0.62-1.04),a finding initially of borderline significance
(35). After longer follow-up (11.8 years median), a statistically significant, lower incidence
of invasive breast cancer was seen in the estrogen alone group (36, 37)whichwas maintained
in post-intervention (38).In addition, deaths from breast cancer were also found to be
significantly reduced by estrogen alone use (37).

There was suggestion that women beginning estrogen alone closer to menopause (< 5
years)saw less reduction in breast cancer than those initiating use further from menopause
(37, 39). Similarly, in the Million women observational study, no increase in breast cancer
incidence was seen for estrogen alone users initiating hormone therapy within 12 months of
menopause (33).

As the WHI trial of estrogen alone had median intervention duration of 7.1 years and, as not
all participants were adherent, the influence of estrogen alone for longer duration of
exposure for breast cancer remains an open question. The concept that a longer duration of
estrogen alone use is needed to increase breast cancer incidence (12) was more attractive
when the concept was that estrogen had less of a proliferative effect on breast epithelium
than estrogen plus progestin and hence would require a longer duration of exposure to see a
breast cancer effect. However, the finding that estrogen exposure results in a statistically
significant decrease in breast cancer incidence and adherence in deaths from breast cancer
(37) makes presentation of biological hypotheses regarding an adverse effect of longer
duration use challenging.

As conjugated equine estrogen, extracted from pregnant horse's urine, contains a mixture of
more than 10 estrogens (40), some of the estrogen have antiestrogenic activity (41)
conjugated equine estrogen may uniquely include components which act as selective
estrogen receptor modulators, like tamoxifen (42), to lower breast cancer risk. However, in
Europe, where hormone therapies are more variable and include formulations with
conjugated equine estrogen and with estradiol, breast cancer risk did not differ comparing
conjugated equine estrogen with estradiol formulations (43, 44). While overall, estrogen
alone users had significantly higher breast cancer risk than non-users, in most cases the
increase in risk was, if anything, somewhat higher in conjugated equine estrogen users
compared to estradiol alone users (44). With respect to differences in the progestin added to
estrogen in combined hormone therapy, substantial preclinical differences are seen (45).
However, in the clinic, clear differences have emerged only for progesterone use (46, 47),
where combined regimens with this agent have less breast cancer risk (46) but appear to not
provide adequate protection against endometrial cancer (47).

While estrogen plus progestin and estrogen alone in the WHI randomized trials have
opposite effects on breast cancer incidence, their influence on mammogram density,
mammogram detection performance, and the incidence of benign proliferative breast disease
are somewhat more congruent (Table 3). In a subset of WHI clinical trial participants,
estrogen plus progestin was found to increase mammogram percent density at 2 years by
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4.9% (p < 0.001) (48). Similarly, estrogen alone significantly increased mammogram
percent density (p < 0.001) but only by 1.7% (49). While estrogen plus progestin increased
the frequency of mammograms leading to short interval follow-up and those suspicious or
suggestive of malignancy (27), estrogen alone only increased the frequency of
mammograms requiring short interval follow-up (50). Finally, both estrogen plus progestin
and estrogen alone significantly increased the frequency of benign proliferative breast
disease (51, 52) by almost two fold. Thus, it appears that mammogram density change in
response to an intervention may not be reliably predict influence on subsequentbreast
cancer. While benign breast disease is associated with higher breast cancer risk, the similar
influence of combined hormone therapy and estrogen alone on this entity did not predict
their influence on invasive breast cancer.

Potential Mediating Mechanisms of Action on Hormone Therapy on Breast

Cancer

Recently, findings from two placebo-controlled, full scale clinical prevention trials indicated
that aromatase inhibitors, which substantially reduce estrogen levels in postmenopausal
women, significantly reduced breast cancer incidence (53, 54). Thus, there is randomized
clinical trial evidence that estrogen deprivation using aromatase inhibitors (53, 54) and
estrogen addition (using conjugated equine estrogen) (37) both reduce breast cancer
incidence. These apparently paradoxical results are consistent with findings emerging from
preclinical studies which have identified complex, time dependent effects of changes in the
estrogen environment on the influence of estrogen on mammary tissue. While estrogen
commonly stimulates breast cell proliferation and inhibitsapoptosis, under conditions of
estrogen deprivation,gene expression profile changes occur such that estrogen then
inducesrather than inhibits apoptosis (40, 55, 56). In addition, estrogen deprivation can also
result in increased estrogen receptor sensitivity, such thatrelatively low estrogen levels are
sufficient to stimulate the estrogen pathway and accelerate mammary tumor growth (57).
Thus, these time dependent, exposure dependent changes in mammary glandular tissue
suggest that many breast cancers in postmenopausal women can survive only in limited
range of estrogen exposure. Recent analyses from a case-control study within the WHI
randomized clinical trial suggest that changes in sex hormones with conjugated equine
estrogen (CEE) use may also play a role in mediating the breast cancer reduction seen. In
these analyses, a two-fold increase in sex hormone binding globulin (SHBG) was seen with
CEE which largely offset the corresponding increase in serum estrogens associated with
CEE use (58). The finding from the WHI randomized trial of combined hormone therapy
that progestin addition to estrogen significantly increases breast cancer incidence (26)
suggests progestin has a determinant role in this complex process.

Other Cancers

During intervention in the estrogen plus progestin trial, no increase in all cancer incidence
was seen (22). However, with extended follow-up 3 years post-intervention, an overall 25%
increase in malignancies was identified (59), prompting a post-hoc analysis of combined
hormone therapy influence on lung cancer. After 7.9 years mean follow-up, 23% more
women in the estrogen plus progestin group had lung cancers diagnosed, a finding which
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was not statistically significant. However, 71% more women died from lung cancer in the
combined hormone therapy group (p = 0.01) (60), a result largely attributed to increased risk
of deaths from non-small cell lung cancer with no adverse effects on small lung cancer and
mortality seen. The absolute risk was especially high in current smokers since where about 1
in 100 would experience an otherwise avoidable death from lung cancerrelated to estrogen
plus progestin use for about 5.5 years. In contrast, in the estrogen alone trial, after 7.9 years
follow-up, neither lung cancer incidence or lung cancer mortality were influenced by
estrogen alone (61). Gender differences in lung cancer incidence and outcome have been
previously described (62, 63), as well as estrogen receptor influence on prognosis (64).
Currently, strategies targeting estrogen signaling are under development for future lung
cancer interventions (65).

Observational studies have consistently found an association with hormone therapy use and
lower colorectal cancer incidence (66, 67). With respect to colorectal cancer, in the estrogen
plus progestin randomized WHI trial, there were 44% fewer colorectal cancers in the
combined hormone therapy group diagnosedduring a mean of 5.6 years intervention
(nominal p = 0.003) (68). However, the cancers had more lymph node involvement (59% vs
29%, p = 0.003) and were diagnosed at substantially higher stage (regional/metastatic, 76%
vs 49%, respectively, p = 0.004). Now with longer 11.6 years follow-up, there is a non-
significant increase indeaths from colorectal cancer in the combined hormone therapy group
(37 vs 27 deaths; 0.04% vs 0.03%: HR 1.29 95% CI 0.78-2.11, p = 0.320) (67). These data
are not compatible with a clinically meaningful reduction in colorectal cancer since this
disease carries a 30% 5 year mortality risk (69). Rather, these findings are suggestive of
diagnostic delay.In contrast, in the WHI estrogen alone trial, no influence of estrogen on
colorectal cancer incidence or mortality was seen (70).

With respect to endometrial cancer, results are only available from the WHI estrogen plus
progestin trial where only women with no prior hysterectomy were entered. In that setting,
with longer follow-up, a statistically significant 37% reduction in endometrial cancer
incidence has emerged with estrogen plus progestin use (p < 0.04) (38). Observational
studies consistently find a substantial increase in endometrial cancer incidence with estrogen
alone use (47, 71, 72). Taken together with the WHI results, estrogen alone compared to
estrogen plus progestin have completely opposite effects on breast cancer and endometrial
cancer incidence and outcome. Namely, estrogen plus progestin reduces endometrial cancer
incidence (38) and increases breast cancer incidence (25, 26, 37), while estrogen alone
reduces breast cancer incidence and increases endometrial cancer incidence (47, 71). These
findings again present an apparent paradox since both malignancies are similarly adversely
influenced by higher endogenous estrogen levels. Outcomes for breast cancer, lung cancer,
colorectal cancer and endometrial cancer from the WHI hormone therapy trials are
summarized in Table 4.

With respect to ovarian cancer, findings only from the estrogen plus progestin trial have
been reported. There, while ovarian cancer incidence was 58% higher in the combined
hormone therapy users, the difference did not meet statisticalsignificance (73). These
findings could not address the issue raised by cohort studies, namely whether both estrogen
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alone and estrogen plus progestin, as compared to only estrogen alone, increases ovarian
cancer risk (74).

Conclusions

The concepts which have emerged from the WHI two randomized hormone therapy trials
with respect to cancer influence are outlined in Figure 1. As seen, they differ substantially
from the preponderance of older observational studies reports. Some of the differences
between the observational studies and the randomized clinical trials can reasonably be
reconciled by consideration of potential confounding factors such as differential
mammography use and gap time considerations for breast cancer diagnosis and interference
with colorectal cancer diagnosis by combined hormone therapy usebut other differences
remained largely unexplained.

With respect to cancer, the balance of benefit and risks seem to be somewhat more favorable
for estrogen alone than for estrogen plus progestin, but the pattern of benefits and risks was
complex in both trials. The opposite effects of estrogen plus progestin and estrogen alone on
incidence of endometrial cancer and breast cancer, two cancers under similar endogenous
estrogen influence, represent an interpretive challenge.

Public health observations provide support for some of the WHI randomized clinical trial
results. As findings from the WHI hormone therapy trials emerged, a substantial and
sustained decrease in menopausal hormone therapy use has been seen in the US with about a
66% reduction for estrogen plus progestin use and 33% reduction for estrogen alone use
seen (21, 75). In the same period, a substantial decrease in breast cancer incidence was seen
in postmenopausal US women, a decline attributed to the decline in hormone therapy (76,
77, 78). A recent review of 40 reports from around the world concluded that the findings
provided convincing support for a direct association between decreasing hormone therapy
use and a breast cancer incidence decline (79). Most recently, an increase in endometrial
cancer incidence has been attributed to the hormone therapy decline in the US (80). Over
this same period, no comparable change in colorectal cancer incidence has been reported
(81). These findings for breast cancer, endometrial cancer and colorectal cancer provide
support for the WHI randomized trial results.

The findings from the WHI randomized hormone therapy clinical trials have changed
concepts regarding the complex influences of the two evaluated hormone therapy regimens
on cancers and other chronic diseases. In a recent editorial commenting on the most recent
update of WHI hormone therapy trials (38), Elizabeth Nabel, MD, from Harvard Medical
School, placed the WHI findings in a Public Health context (82). She described the WHI as
“a model for publicly funded, rigorous, thorough, and objective clinical trials that have
broadly affected human health” and which has “overturned medical dogma regarding the use
of menopausal hormone therapy.”

In summary, in the WHI randomized, placebo-controlled hormone therapy trials, estrogen
plus progestin significantly increased breast cancer incidence and deaths from breast cancer,
increased deaths from lung cancer, significantly decreased endometrial cancer, and did not
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have a clinically significant influence on colorectal cancer. In contrast, estrogen alone use in
women with prior hysterectomy significantly reduced breast cancer incidence and deaths
from breast cancer without significant influence on colorectal cancer or lung cancer. Some
of the differences seen, compared to observational study results can be explained by
potential confounding factors while other differences remain unexplained.
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WHI Hormone Therapy Trials: Primary and
Global Index Endpoints (Intervention Phase)
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Figure 1.
CEE = conjugated equine estrogen; MPA = medroxyprogesterone acetate.

Closed squares and lines = hazard ratio (HR) and 95% confidence interval (CI) for CEE +
MPA vs placebo from Cox regression models stratified by age and randomization in the
WHI dietary modification trial.

Open circles and lines = HR and 95% CI for CEE alone vs placebo for Cox regression
models stratified by age and randomization in the WHI dietary modification trial.
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Table 1

Hormone Therapy and Common Cancers: Concepts in 2002

1

Estrogen plus progestin increases breast cancer
Estrogen alone increases breast cancer but may require longer duration exposure

In addition, the predominance of observation studies suggested that the breast cancer risk would be greater in lean hormone therapy users.
Also the breast cancers associated with hormone therapy use would commonly be hormone receptor positive, be diagnosed at lower stage,
and have favorable prognosis.

Hormone therapy decreases colorectal cancer (most reports with estrogen alone)
No influence of hormone therapy on lung cancer
Estrogen alone increases endometrial cancer incidence

Estrogen plus progestin does not increase endometrial cancer incidence

Hormone Therapy and Common Cancers: Current Concepts

1

Estrogen plus progestin increases breast cancers. Effects may be greater in women initiating therapy closer to menopause

Estrogen plus progestin interferes with breast cancer mammographic detection resulting in cancers diagnosed at more advanced stage.
Estrogen plus progestin broadly increases breast cancers across subtypes with influence not limited to estrogen receptor positive cancers.
Estrogen plus progestin increases deaths from breast cancer

Estrogen alone reduces breast cancer incidence and reduces deaths from breast cancer

Estrogen plus progestin reduces colorectal cancer incidence. However, the cancers are diagnosed at higher stage. Estrogen plus progestin
does not reduce colorectal cancer mortality. The lack of influence on colorectal cancer mortality from this rapidly fatal disease strongly
suggest delay in diagnosis rather than a clinically meaningful reduction in incidence from estrogen plus progestin use.

Estrogen alone does not influence colorectal cancer incidence or colorectal cancer mortality.
Estrogen plus progestin increases lung cancer mortality

Estrogen alone doesn't influence lung cancer incidence or mortality

Estrogen alone increases endometrial cancer incidence

Estrogen plus progestin reduces endometrial cancer incidence
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Table 2

Cancer Findings from the Women's Health Initiative Hormone Therapy

Randomized Clinical Trials

2002

2003

2003
2004
2006
2009
2009

2010

2010
2011
2012

Estrogen plus progestin significantly increases breast cancer, significantly decreases colorectal cancer and has no effect on
endometrial cancer (Rossouw 2002)

Estrogen plus progestin interfered with breast cancer mammographic detection resulting in diagnostic delay and higher stage cancers
(Chlebowski 2003)

Estrogen plus progestin associated with a non-significant higher ovarian cancer risk (Anderson 2003)

Estrogen plus progestin significantly decreases colorectal cancers but cancers were diagnosed at higher stage (Chlebowski 2004)
Estrogen alone with trend for lower breast cancer incidence (Stefanick 2006)

Estrogen plus progestin significantly increases lung cancer mortality (Chlebowski, Schwartz 2009)

After stopping estrogen plus progestin, breast cancer incidence rapidly declined while mammography was constant suggesting
secular trend in decrease in breast cancer incidence was associated with decrease in hormone therapy use (Chlebowski, Kuller 2009)

Estrogen plus progestin increases breast cancer incidence broadly across subtypes and significantly increases breast cancer mortality
(Chlebowski, Anderson 2010)

Estrogen alone does not influence lung cancer incidence or mortality (Chlebowski, Anderson, Gass 2010)
Estrogen alone significantly decreases breast cancer incidence (Anderson 2012)

Estrogen plus progestin with no influence on colorectal cancer mortality suggesting lower incidence related to diagnostic delay
(Simon 2012)
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Table 3

Menopausal Hormone Therapy and Breast Cancer Related Outcomes

Estrogen plus Progestin

Estrogen alone

Invasive breast cancer incidence 1.25 (1.07—1.46)1 (b = 0.044)

o .
Mammogram % Density (2 year) Increase 4.9% (2.3—7.8)3 (p <0.001)

Mammogram Performance vs. placebo

Short interval follow-up 26% Vs 18%° (p = 0.05)

Suspicious or suggestive 6% vs 3% (p = 0.05)

Breast Disease (BPBD) (n = 470)

0.71 (0.62-0.95)° (p = 0.02)

1.7% (0.7-2.7) (p < 0.001)

30% vs 229%° (p < 0.001)
6% s 6% NS

Benign Proliferative HR 1.74 (1.35-2.25) (p<0.001) HR 2.23 (1.71-3.20)° (p < 0.001)

1Ch|ebowski, Anderson, Goss, et al. JAMA 2010;304(15):1684-92.
2Anderson, Chlebowski, Aragaki, et al. Lancet Oncology 2012;13(5):476-86.
3McTiernan, Martin, Peck, et al. J Nat Cancer Inst 2005;97(18):1366-76.
4McTiernan, Chlebowski, Martin, et al. J Clin Oncol 2009;27(36):6135-43.
5Ch|ebowski, Anderson, Pettinger, et al. Arch Intern Med 2008;168(4):370-7.

6Ch|ebowski, Anderson, Manson, et al. J Clin Oncol 2010;28(16):2690-7.

7Roham, Negassa, Chlebowski, et al. Cancer Epidemiol Biomarker Prev 2008;17(9):2337-43.

8Rohan, Negassa, Chlebowski, et al. J Natl Cancer Inst 2008;100(8):563-71.
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Table 4

Selected Cancer Outcomes in the Women's Health Initiative Hormone Therapy Randomized Trials

Cancer category Estrogen plus progestin trial ~ Estrogen alone trial
HR (95% CI) P HR (95% CI) P

Invasive breast cancer

Incidence 1.25 (1.07-1.46) 0.004 0.71(0.62-0.95)  0.02

Death from breast cancer 1.96 (1.00-4.04) 0.049 0.37(0.13-0.91)2 0.03
Colorectal cancer

Incidence 0.72 (0.56-0.94) 0.01 1.12(0.77-1.63)  0.55

Death from colorectal cancer 1.29 (0.78-2.11) 0.32 0.99 (0.50-1.96)  0.99
Lung cancer

Incidence 1.23 (0.92-1.63) 0.16 1.17(0.81-1.69)  0.39

Death from lung cancer 1.71 (1.16-2.52) 0.01 1.07(0.66-1.72) 0.79
Endometrial cancer 0.37 (0.49-0.91) 0.007 NA NA

1) Hazard ratios (HR) are from Cox proportional hazards regression models, stratified by age, randomization group in the Women's Health
Initiative dietary modification trial and prior disease when applicable. Cl indicates confidence interval; all analyses start at time of randomization.
Intervention duration was 5.6 yrs (mean) in the oestrogen plus progestin trial and 7.1 yrs (mean) in the oestrogen alone trial.

2) Results as published for E plus P: breast cancer (Chlebowski 2010 JAMA), colorectal cancer (Simon 2012), lung cancer (Chlebowski 2009
Lancet), endometrial cancer (Manson 2013), for E alone:breast cancer (Anderson 2012), colorectal cancer (Ritenbaugh 2008), lung cancer
(Chlebowski 2010 JNCI).
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