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A B S T R A C T

Background

Endometrial cancer is the sixth most common cancer in women worldwide and most commonly occurs aCer the menopause (75%)
(globocan.iarc.fr). About 319,000 new cases were diagnosed worldwide in 2012. Endometrial cancer is commonly considered as a
potentially 'curable cancer,' as approximately 75% of cases are diagnosed before disease has spread outside the uterus (FIGO (International
Federation of Gynecology and Obstetrics) stage I). The overall five-year survival for all stages is about 86%, and, if the cancer is
confined to the uterus, the five-year survival rate may increase to 97%. The majority of women diagnosed with endometrial cancer
have early-stage disease, leading to a good prognosis aCer hysterectomy and removal of the ovaries (oophorectomy), with or without
radiotherapy. However, women may have early physiological and psychological postmenopausal changes, either pre-existing or as a result
of oophorectomy, depending on age and menopausal status at the time of diagnosis. Lack of oestrogen can cause hot flushes, night sweats,
genital tract atrophy and longer-term adverse eJects, such as osteoporosis and cardiovascular disease. These changes may be temporarily
managed by using oestrogens, in the form of hormone replacement therapy (HRT). However, there is a theoretical risk of promoting residual
tumour cell growth and increasing cancer recurrence. Therefore, this is a potential survival disadvantage in a woman who has a potentially
curable cancer. In premenopausal women with endometrial cancer, treatment induces early menopause and this may adversely aJect
overall survival. Additionally, most women with early-stage disease will be cured of their cancer, making longer-term quality of life (QoL)
issues more pertinent. Following bilateral oophorectomy, premenopausal women may develop significant and debilitating menopausal
symptoms, so there is a need for information about the risk and benefits of taking HRT, enabling women to make an informed decision,
weighing the advantages and disadvantages of using HRT for their individual circumstances.

Objectives

To assess the risks and benefits of HRT (oestrogen alone or oestrogen with progestogen) for women previously treated for endometrial
cancer.

Search methods

We searched the Cochrane Register of Controlled Trials (CENTRAL 2017, Issue 5), MEDLINE (1946 to April, week 4, 2017) and Embase (1980
to 2017, week 18). We also searched registers of clinical trials, abstracts of scientific meetings and reference lists of review articles.

Selection criteria

We included randomised controlled trials (RCTs), in all languages, that examined the eJicacy of symptom relief and the safety of using
HRT in women treated for endometrial cancer, where safety in this situation was considered as not increasing the risk of recurrence of
endometrial cancer above that of women not taking HRT.
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Data collection and analysis

Two review authors independently assessed whether potentially relevant studies met the inclusion criteria. We used standard
methodological procedures expected by Cochrane.

Main results

We identified 2190 unique records, evaluated the full text of seven studies and included one study with 1236 participants. This study
reported tumour recurrence in 2.3% of women in the oestrogen arm versus 1.9% of women receiving placebo (risk ratio (RR) 1.17, 95%
confidence interval (CI) 0.54 to 2.50; very low-certainty evidence). The study reported one woman in the HRT arm (0.16%) and three women
in the placebo arm (0.49%) who developed breast cancer (new malignancy) during follow-up (RR 0.80, 95% CI 0.32 to 2.01; 1236 participants,
1 study; very low-certainty evidence). The study did not report on symptom relief, overall survival or progression-free survival for HRT versus
placebo. However, they did report the percentage of women alive with no evidence of disease (94.3% in the HRT group and 95.6% in the
placebo group) and the percentage of women alive irrespective of disease progression (95.8% in the HRT group and 96.9% in the placebo
group) at the end of the 36 months' follow-up. The study did not report time to recurrence and it was underpowered due to closing early.
The authors closed it as a result of the publication of the Women's Health Initiative (WHI) study, which, at that time, suggested that risks
of exogenous hormone therapy outweighed benefits and had an impact on study recruitment. No assessment of eJicacy was reported.

Authors' conclusions

Currently, there is insuJicient high-quality evidence to inform women considering HRT aCer treatment for endometrial cancer. The
available evidence (both the single RCT and non-randomised evidence) does not suggest significant harm, if HRT is used aCer surgical
treatment for early-stage endometrial cancer. There is no information available regarding use of HRT in higher-stage endometrial cancer
(FIGO stage II and above). The use of HRT aCer endometrial cancer treatment should be individualised, taking account of the woman's
symptoms and preferences, and the uncertainty of evidence for and against HRT use.

P L A I N   L A N G U A G E   S U M M A R Y

Hormone replacement therapy (HRT) for women previously treated for endometrial cancer

The issue
Endometrial cancer develops from the lining of the womb (uterus). It is the sixth most common cancer worldwide and mainly aJects
women around the time of or aCer the menopause (the final menstrual period). At an early stage, where the cancer has not spread outside
of the womb, survival rates are excellent with a five-year survival of up to 97%. Treatment of endometrial cancer normally involves surgery
to remove the womb, fallopian tubes (that connect the uterus to the ovaries) and ovaries (which produce eggs) (hysterectomy and bilateral
salpingo-oophorectomy). This may cause the onset of menopausal symptoms in women diagnosed prior to the menopause, or women
may already be suJering from menopausal symptoms when they are diagnosed.

Hormone replacement therapy (HRT) is used to treat menopausal symptoms such as hot flushes, night sweats and vaginal dryness. In
younger menopausal women, HRT may also help to maintain bone strength and prevent osteoporosis (weak bones). However, the safety
of HRT aCer endometrial cancer is not known. Some types of endometrial cancer cells may be stimulated to grow by oestrogen, which is
the main hormone in some types of HRT. Therefore, HRT has the potential to increase the growth of endometrial cancer cells leC behind
aCer treatment (due to microscopic undetected spread outside of the womb, fallopian tubes and ovaries), so promoting tumour recurrence
(regrowth). Some doctors may not prescribe HRT aCer a diagnosis of endometrial cancer due to this theoretical risk. However, most women
treated for early-stage endometrial cancer will not have any residual cancer cells following surgery. Menopausal symptoms can severely
aJect quality of life and early menopause can aJect long-term health. HRT could potentially improve quality of life and long-term health,
and women treated for endometrial cancer need to be able to balance the risks and benefits of HRT to decide about their treatment.

The aim of the review
The aim of this systematic review was to determine the eJectiveness (does it improve symptoms) and safety of HRT in women who have
been treated for endometrial cancer. Safety of HRT in this situation included eJects on survival and the specific risk of endometrial cancer
regrowing.

What were the main findings?
We searched clinical trial databases to look for any evidence of eJectiveness and safety of HRT use in women who had had endometrial
cancer up to May 2017. We only found one study that randomly allocated women to receive either HRT or a placebo (pretend treatment).
This found no diJerence in the likelihood of the cancer regrowth between the two groups. They showed that HRT may or may not increase
the risk of recurrence of developing a new cancer. They did not provide any information on survival or symptom relief. However, the study
was not completed due to poor recruitment into the clinical trial, so was not large enough to definitively say whether the use of HRT could
be recommended aCer treatment for early endometrial cancer.

Quality of the evidence
We are uncertain whether HRT increases the risk of recurrence aCer a diagnosis of endometrial cancer, as the certainty of the current
evidence was very low. We identified only one randomised trial and this trial did not include enough women to definitely answer the
question. This trial also had areas of potential bias that reduced our certainty in the results.
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What were the conclusions?
Limited, very-low certainty, evidence suggests that HRT may have little or no eJect on the risk of endometrial cancer returning for women
who have been treated surgically for an early-stage endometrial cancer. There were no data to say whether HRT had an eJect on overall
survival aCer hysterectomy for endometrial cancer.
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Summary of findings for the main comparison.   Oestrogen replacement therapy compared to placebo for women previously treated for endometrial
cancer

Oestrogen replacement therapy compared to placebo for women previously treated for endometrial cancer

Patient or population: women previously treated for endometrial cancer
Setting: oncology follow-up
Intervention: oestrogen replacement therapy
Comparison: placebo

Anticipated absolute effects*
(95% CI)

Outcomes

Risk with
placebo

Risk with oe-
strogen re-
placement
therapy

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty
(quality) of the
evidence
(GRADE)

Comments

Rate of symptom re-
lief

— — — — — —

Study populationRate of tumour recur-
rence
follow-up: median 36
months

19 per 1000 14 per 1000
(9 to 40)

RR 1.17

(0.54 to 2.50)

1236
(1 RCT)

⊕⊝⊝⊝

Very low1,2,3

—

Study populationRate of appearance of
a new malignancy
follow-up: median 36
months

16 per 1000 13 per 1000
(5 to 33)

RR 0.80 (0.32 to
2.01)

1236
(1 RCT)

⊕⊝⊝⊝

Very low1,2,3

—

Rate of survival:
overall survival

— — — — — The single study did not report overall survival
of control and intervention groups individual-
ly, though it did report the percentage of partic-
ipants alive at the end of follow-up (median fol-
low-up: 35.7 months; 94.3% in the HRT group and
95.6% in the placebo group).

Rate of survival: pro-
gression-free survival

— — — — — The study did not report progression-free sur-
vival of control and intervention groups indi-
vidually, though it did report the percentage of
participants alive, with no evidence of disease
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at the end of follow-up (median follow-up: 35.7
months; 95.8% in the HRT group and 96.9% in
the placebo group).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: we are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

1Downgraded one level as the single RCT was closed prior to achieving its accrual goal. This was a serious departure from the study design and a serious risk of bias.
2Downgraded one level as there were insuJicient data with respect to allocation concealment and description of the intervention, along with a significant risk of attrition bias.
3Downgraded one level for imprecision, as the single included study was underpowered to detect significant diJerences in the primary outcomes.
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B A C K G R O U N D

Description of the condition

Endometrial cancer is a disease in which malignant (cancer) cells
develop within the lining of the womb (uterus) (NCI 2015). Globally,
endometrial cancer is the sixth most common invasive cancer
in women, and the 14th most common cancer overall, with the
incidence varying between continents (globocan.iarc.fr). More than
319,000 new cases were diagnosed worldwide in 2012 (Ferlay
2013). Endometrial cancer incidence rates are highest in Northern
America, and lowest in South Central Asia, which partly reflects
varying data quality, but also reflects diJerences in risk factors
associated with endometrial cancer (Ferlay 2013). In the USA,
modelling predictions show a likely 55% increase in endometrial
cancer between 2010 and 2030 largely due to rising levels of obesity
(Sheikh 2014).

Endometrial cancer is primarily a disease of postmenopausal
woman, with about 25% of cases occurring in premenopausal
women and 5% occurring in women younger than 40 years of age
(Pecorelli 2005). Endometrial cancer is considered a potentially
'curable cancer,' as approximately 75% of cases are diagnosed
before the disease has spread outside the uterus (stage I). The
overall five-year survival for all stages is about 86%, and, if the
cancer is confined to the uterus, the five-year survival rate may
increase to 97% (Sonoda 2006) (see Appendix 1 for details of current
FIGO (International Federation of Gynecology and Obstetrics)
staging).

Despite the advances that have been made in other cancers,
both the annual incidence and the death rate associated with
endometrial cancer appear to be rising. The main risk factors
for endometrial cancer are long-term exposure to unopposed
oestrogen (nulliparity, early menarche, late menopause or long-
term use of oestrogen only hormone replacement therapy (HRT)),
diabetes, hypertension, and medicines such as the selective
oestrogen receptor modulator, tamoxifen (Akhmedkhanov 2001;
Siegel 2015; von Gruenigen 2005). By contrast, women who smoke
and who have a history of long-term oral contraceptive use are at
decreased risk of endometrial cancer (Sonoda 2006). Data from one
large randomised controlled trial (RCT) also suggested that the use
of combined HRT (oestrogen with progestogen) reduced the risk of
endometrial cancer (Chlebowski 2015).

Endometrial cancer can develop from a background of normal,
atrophic or hyperplastic endometrium and has been divided into
two types: type I and type II (Kurman 1994). Type I cancers are more
common and most are well to moderately diJerentiated oestrogen-
dependent endometrioid adenocarcinoma. They tend to occur in
younger women and are less aggressive. About 10% of endometrial
cancers are type II, which are generally of a higher grade and more
aggressive. Type II cancers tend to occur in older women and have
a worse prognosis. They more commonly arise spontaneously, and
may not be oestrogen driven (Morch 2015). Histologically, high-
grade endometrial cancers (poorly diJerentiated endometrioid or
non-endometrioid cancers, such as serous or clear cell carcinoma)
are more likely to be associated with metastatic disease (Amant
2005; Bokhman 1983; Sonoda 2006).

The standard treatment for early-stage endometrial cancer (stage
I and stage II) is a hysterectomy, including the removal of
the uterine cervix, both fallopian tubes and ovaries. Cancers

with a serous histological subtype are more likely to spread
transcoelomically (via the peritoneal cavity) and so an omental
biopsy is recommended as part of the surgical staging procedure.
The role of systematic retroperitoneal (pelvic and para-aortic)
lymph node dissection remains controversial, although there is
no evidence of therapeutic benefit for cancers that are thought
to be confined to the uterus at the time of surgery (Frost
2015). Laparoscopic hysterectomy (an operation performed in
the abdomen or pelvis through small incisions with the aid of
a camera), with or without node dissection, is now considered
the standard approach for early-stage endometrial cancer (Conrad
2015; Galaal 2012; Kyrgiou 2015).

In addition to surgery to remove the uterus, fallopian tubes
and ovaries for endometrial cancer, subsequent (adjuvant) use
of external-beam radiation therapy (EBRT) or vaginal vault
brachytherapy (VBT) may be used in women with intermediate- and
high-risk histological factors. In early-stage endometrial cancers,
EBRT or VBT reduces the risk of local recurrence, but has no
demonstrable survival advantage (ASTEC/EN5 Study Group 2009;
Kong 2012; Nout 2010).

Approximately 13% of women with endometrial cancer present
with advanced disease. There is moderate-quality evidence that
chemotherapy aCer primary surgery increases survival time by
approximately 25% compared with radiotherapy alone in advanced
disease (Galaal 2014). More research is needed to evaluate which
regimens are most eJective and least toxic. The most recent
RCT looking at treatment, PORTEC-3 (Postoperative Radiation
Therapy for Endometrial Carcinoma) has shown chemotherapy-
related morbidity in 25% of women receiving it, but outcome data
are not yet reported (PORTEC study group 2016).

Description of the intervention

The decline in circulating oestrogen around the time of menopause
may be associated with troublesome menopausal symptoms
including hot flushes, night sweats, vaginal dryness and painful
intercourse. The evidence is very limited, but women who
experience premature menopause (under 40 years of age) or early
menopause (under 45 years of age) may have more troublesome
symptoms, and may also be at increased risk of osteoporosis
and cardiovascular disease (CVD) (Muka 2016; Svejme 2012).
HRT is an eJective treatment for menopausal symptoms and
may also improve quality of life in symptomatic women. In
younger menopausal women, HRT may reduce the long-term risk
of osteoporotic fracture, ischaemic stroke, dementia and CVD,
although, evidence for this is limited (Faubion 2015). Beyond the
treatment of menopausal symptoms (vasomotor symptoms and
vaginal dryness), the relative risks and benefits of HRT for women
who go through natural menopause at the usual age (50 to 52 years)
is controversial (Marjoribanks 2017).

Current HRT regimens contain oestrogen plus a progestogen for
women who retain their uterus. The purpose of the progestogen
is to protect against the risk of endometrial hyperplasia
and carcinoma conferred by long-term unopposed oestrogen
treatment in women with an intact uterus (Beresford 1997;
Gelfand 1989; Hammond 1979; Paterson 1980; Persson 1989; Pike
1997; Voight 1991; Whitehead 1979; WoodruJ 1994). Women who
have had a hysterectomy for benign reasons are not advised
to take additional progestogen. HRT can be administered as
tablets, patches or gel preparations and combined (oestrogen
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plus progestogen) HRT can be taken continuously or in a cyclical
schedule (Feeley 2001). Tibolone, a synthetic steroid hormone drug
with weak oestrogenic, progestinic and androgenic actions, is also
eJective for the treatment of menopausal symptoms (Formoso
2016).

The majority of women diagnosed with endometrial cancer have
early-stage disease, leading to an excellent prognosis aCer total
hysterectomy (removal of the uterus and cervix) and removal of the
fallopian tubes and ovaries, with or without adjuvant radiotherapy.
In premenopausal and some perimenopausal women, bilateral
oophorectomy will lead to menopausal symptoms and in younger
women, surgical menopause potentially increases the risk of long-
term osteoporosis and CVD (Muka 2016; Svejme 2012). Because
menopausal symptoms may impair quality of life aCer endometrial
cancer and because HRT is the most eJective treatment for
menopausal symptoms, the safety of HRT aCer endometrial
cancer needs to be established. Potential concerns about using
HRT aCer endometrial cancer are based on the knowledge that
oestrogen exposure increases endometrial cancer risk and most
endometrial cancers are oestrogen sensitive (Akhmedkhanov 2001;
Shuster 2010). The addition of progestogen to oestrogen in
combined HRT provides protection for the endometrium against
the potential adverse eJects of oestrogen alone and reduces the
risk of developing endometrial cancer (Chlebowski 2015). For
this reason, clinicians may consider using combined HRT aCer
hysterectomy for endometrial cancer. However, combined HRT
confers a diJerent risk:benefit ratio compared to oestrogen alone,
including increasing the risk of breast cancer (Marjoribanks 2017).
This complicates decision making about whether to use HRT aCer
endometrial cancer and, if so, whether to use oestrogen alone or
combined HRT.

How the intervention might work

Treatment for endometrial cancer may lead to menopausal
symptoms. HRT has been shown to reduce menopausal symptoms
including vasomotor symptoms (hot flushes and night sweats) and
vaginal dryness (Sarri 2015). However, endometrial cancers may
be oestrogen sensitive so use of HRT may stimulate the growth of
residual cancer cells following treatment for endometrial cancer
(Akhmedkhanov 2001). There is currently no consensus in the
literature about how to measure eJicacy with hormonal therapy
or any other treatment for menopausal symptoms. However,
we note that this being addressed by the COMMA Initiative
(Core Outcomes in Menopause: International collaboration to
measure core outcomes in menopause) and therefore this could be
considered as an outcome measure in a subsequent review.

Why it is important to do this review

Most women with endometrial cancer have undergone some or
all of the following therapies that may reduce oestrogen levels
by removing or inactivating ovaries: hysterectomy combined with
bilateral salpingo-oophorectomy, chemotherapy and radiotherapy.
This may lead to new-onset or increased menopausal symptoms.
HRT eJectively relieves menopausal symptoms and may improve
quality of life in symptomatic women but the safety of HRT and
whether oestrogen alone or oestrogen plus progestogen should
be used is not known. This is a topic that has been highlighted
as important to women in a James Lind Alliance priority setting
partnership (Wan 2016). If HRT is not used aCer endometrial cancer,
there is growing evidence that several non-hormonal options are

eJective (Sarri 2015). The available non-hormonal options are
outside the scope of this review, but are covered in a review of
evidence (Hickey 2017).

Women with troublesome menopausal symptoms aCer
endometrial cancer treatment who are requesting treatment need
to know the risks and benefits of HRT, so they can make an informed
decision. There is also a need to determine if the eJicacy of HRT in
women treated for endometrial cancer is similar to that in women
with no history of the disease (MacLennan 2011).

O B J E C T I V E S

To assess the risks and benefits of HRT (oestrogen alone or
oestrogen with progestogens) for women previously treated for
endometrial cancer.

Note: risks in this situation were considered as not increasing the
risk of recurrence of endometrial cancer above that of women not
taking HRT.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included RCTs, in all languages, that examine the eJicacy and
safety of HRT in women previously treated for endometrial cancer.
All publications, including abstracts were reviewed.

Types of participants

We included all women with treated endometrial cancer.

Types of interventions

• Oestrogen alone versus placebo.

• Oestrogen combined with another agent, such as progestogens
versus oestrogen alone.

• Oestrogen combined with another agent, such as progestogens
versus placebo.

• Comparisons of diJerent formulations of hormone (dosage,
route of administration, schedule, etc.).

Noretynodrel derivatives (e.g. tibolone) were not included for the
purpose of this review due to their diJerent mode of action.

Types of outcome measures

Primary outcomes

• Rate of symptom relief (number of months to symptom relief;
percentage of women who obtained symptom relief): hot
flushes, vaginal atrophy, cardiovascular risk, osteoporosis risk,
others.

• Rate of tumour recurrence: number of months to tumour
recurrence.

• Rate of appearance of a new malignancy (breast cancer, etc.):
number of months to appearance of a new malignancy.

• Rate of survival: overall survival (OS) by clinical or surgical stage
or both; progression-free survival (PFS) by clinical or surgical
stage.

Hormone replacement therapy for women previously treated for endometrial cancer (Review)
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Secondary outcomes

• Adverse eJects.
* Short-term:

□ breast tenderness

□ migraine headache

□ abdominal bloating;

□ nausea;

□ skin rashes;

□ increase triglycerides;

□ coronary artery disease;

□ thrombophlebitis;

□ stroke.

* Long-term:
□ gall stones;

□ coronary artery disease;

□ breast cancer.

Search methods for identification of studies

We compiled detailed search strategies in consultation with the
Cochrane Gynaecological, Neuro-oncology and Orphan Cancers
Information Specialists. We improved the sensitivity of the search
strategies by including key words from relevant trials that were not
detected by earlier searches. There were no language or publication
restrictions.

Terms related to the treatment: hormone replacement therapy;
oestrogen replacement therapy; HRT; ERT; oestrogen; estrogen;
progesterone; progestin.
Terms related to the disease: endometrial cancer; endometrial
neoplasm; endometrial carcinoma; endometrial tumour or tumor;
cancer of uterine corpus; EMC.

Electronic searches

We searched the following electronic bibliographic databases:

• Cochrane Central Register of Controlled Trials (CENTRAL; 2017,
Issue 5) (Appendix 2);

• MEDLINE Ovid (1946 to April week 4 2017) (Appendix 3);

• Embase Ovid (1980 to 2017, week 18) (Appendix 4).

We also searched the BIOSIS databases, Proceedings of the FIGO
and the American Congress of Obstetricians and Gynecologists
(ACOG) for conference proceedings.

Searching other resources

We searched for ongoing trials in the following sources:

• metaRegister of Controlled Trials;

• ClinicalTrials.gov;

• controlled-trials.com;

• NHMRC clinical trials register;

• World Health Organization International Clinical Trials Registry
Platform.

Reference lists: we conducted backward and forward citation
tracking for all relevant studies for further possible titles.

Grey literature search: this was limited to practice guidelines within
the UK.

Unpublished literature search: we handsearched reports of
conferences for 2015 to 2017:

• Gynaecologic Oncology (Annual meeting of the American
Society of Gynaecologic Oncologists);

• Annual Meeting of the International Gynaecologic Cancer
Society;

• European Society of Gynaecological Oncology (ESGO)
conference;

• British Gynaecological Cancer Society meetings;

• Menopause Society meetings.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved into the reference
management database Endnote X7 and removed duplicates. Two
review authors (KE and SR) independently examined abstracts
and titles from the initial search to identify studies that met the
inclusion criteria. We retrieved the full text of any potentially
eligible studies and studies without abstracts. The third review
author (MH) made the final decision on inclusion/exclusion if
disagreements occurred. We excluded any studies that did not meet
the inclusion criteria.

Data extraction and management

For included studies, two review authors (KE, SR) independently
extracted data using the proforma: E�ective Practice and
Organisation of Care (EPOC). Data collection form. EPOC Resources
for review authors. Oslo: Norwegian Knowledge Centre for the Health
Services; 2013 (epoc.cochrane.org/epoc-specific-resources-review-
authors).

We collected the following data.

• Participant characteristics (inclusion criteria, age, stage of
disease at diagnosis, comorbidities, recurrence).

• Number in each study arm, number lost to follow-up.

• HRT use: regimen, dose, specific hormones, adverse eJects,
duration of use.

• Risk of bias, duration of follow-up and outcomes and deviations
from protocol.

• Recurrence: time to recurrence from primary treatment and
commencement of HRT.

• For time to event data, we extracted the log of the hazard ratio
(HR) and its standard error (SE) from the original research; if
these were not reported, we estimated the log and SE (Parmar
1998).

• For adverse events (dichotomous outcomes), if it was not
possible to use an HR, we extracted the participants in each arm
to estimate a risk ratio (RR) with 95% confidence interval (CI).

• For quality of life measures (continuous outcomes), we
estimated the mean diJerence (MD) between the intervention
and control arms and its SE.
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Assessment of risk of bias in included studies

Two review authors (KE, SR) independently assessed the risk of bias
for each study and report it in the 'Risk of bias' table of each study

according to the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). We resolved any disagreements with a
third review author (MH) if necessary. Results were summarised in
Figure 1 and Figure 2.

 

Figure 1.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Measures of treatment e;ect

We compared outcome measures for binary data using risk ratios
(RR). For continuous data, we used MDs. If continuous data had
been reported using geometric means, we combined the findings

on a log scale and reported the results on the original scale. We
reported medians and ranges in tables only.
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Unit of analysis issues

For cluster-randomised trials, depending on the information
available, we planned to use the eJective sample size or
inflated SE method to conduct a meta-analysis. We planned to
employ sensitivity analyses to investigate the robustness of the
conclusions.

For cross-over trials, we planned to conduct an assessment of their
suitability and particular sources of bias along with paired analysis.

For studies with more than two treatment groups, we planned
to identify the relevant treatment groups and, to avoid a unit-
of-analysis error, combine groups to create a single pair-wise
comparison.

Due to the inclusion of a single included study, there was no
requirement to review unit of analysis issues but will be in future
updates of this review should suJicient studies become available.

Dealing with missing data

We did not need to contact any trial authors to retrieve missing
data. We did contact them for clarification regarding the method
of random sequence generation for the selection bias item for the
'Risk of bias' assessment, but did not receive a response.

Assessment of heterogeneity

As there were insuJicient high-quality data in the one included
study, we did not perform a meta-analysis.

Assessment of reporting biases

We did not assess for potential bias due to only one study being
included.

Data synthesis

There were not appropriate data to pool due to only one RCT being
included.

Subgroup analysis and investigation of heterogeneity

We had intended to explore the following potential sources of
heterogeneity using subgroup analyses:

• route of hormone administration;

• dosage of hormone;

• regimen of hormone;

• type of hormone;

• age of the participant (less than or greater than 60 years);

• severity of the disease (e.g. surgical stage, type, grade, invasive
capacity, lymph metastasis);

• HRT aCer surgery and HRT aCer radiotherapy.

Due to the inclusion of a single study, such subgroup analyses were
not possible, but will be used in future updates of this review should
suJicient studies become available.

Sensitivity analysis

If necessary, we planned to exclude trials with high risk of bias to
examine their eJect on the results. We also planned to examine the
eJect of assuming poor outcomes for missing values in a sensitivity
analysis. However, due to the inclusion of a single included study,
there was no requirement to conduct sensitivity analyses but will
be carried out in a future updates if appropriate.

Summary of findings for assessing the certainty of the evidence

We used the GRADE approach to evaluate the certainty (quality)
of evidence for outcomes (GRADE Working Group 2004). We
downgraded or upgraded the quality level of the study depending
on the presence of the following factors using GRADEpro GDT 2015.

• Downgraded quality level for:
* limitations in study design and implementation;

* indirectness of evidence;

* unexplained heterogeneity or inconsistency of results;

* imprecision of results;

* high probability of publication bias.

• Upgraded quality level when:
* there was a large magnitude of eJect;

* when all plausible confounding would have reduced a
demonstrated eJect or suggested a spurious eJect when the
results showed no eJect;

* there was a dose-response gradient.

R E S U L T S

Description of studies

Results of the search

We conducted electronic searches in May 2017, which yielded
2190 deduplicated records. Two review authors (KE, SR) excluded
obviously irrelevant records aCer reading the titles and abstracts.
Where the contents of the paper were not clear from the abstract,
we obtained the full-text papers to be rigorous in the searching.
Our initial siC identified only seven potentially relevant studies
for which the full texts were obtained. We excluded six studies on
review of the full text. The one included RCT is discussed under
the Included studies section and the excluded papers in Excluded
studies (see PRISMA flow diagram; Figure 3).
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Figure 3.   Study flow diagram.
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Two review authors (KE, SR) independently searched the grey
literature and trial registries and found no additional relevant
studies.

Included studies

One trial met the inclusion criteria (Barakat 2006). See
Characteristics of included studies table.

Design

Between 1997 and 2003, 1236 women were randomly assigned
to receive either oestrogen replacement therapy (HRT) alone or
placebo following surgery for histologically confirmed early-stage
endometrial cancer. Included participants had surgically staged
FIGO IA, IB, IC (see Appendix 5 for 1988 FIGO staging system
and Appendix 1 for the current 2009 staging). Randomisation was
stratified across three strata (FIGO stage 1A, IB/IC and II) and
median follow-up was 35.7 months.

Inclusion criteria for randomisation included an indication for
treatment with HRT due to menopausal symptoms (hot flushes,
vaginal symptoms) or as prophylaxis in the presence of increased
cardiovascular or osteoporotic risk. Exclusion criteria included liver
dysfunction, history of thromboembolic disease or other cancer
within five years, with the exception of non-melanoma of the skin.
CVD would now be considered a contraindication to HRT, but was
not considered to be so when this trial started recruitment, and
recruitment stopped aCer the publication of the Women's Health
Initiative (WHI) study.

Participants

Participants were well balanced across the two arms of the
study for baseline demographic and clinical characteristics. The
modal age category for both groups was 51 to 60 years. There
were largely equivalent numbers by tumour stage, grade and
histopathological subtype. There were no significant diJerences in
other surgico-pathological factors between the groups including
rates of lymphovascular space invasion or extent of tumour
myometrial invasion.

Interventions

All participants had undergone abdominal or laparoscopically
assisted vaginal hysterectomy and bilateral salpingo-
oophorectomy as a minimum, with equivalent numbers
undergoing each type of surgery across both groups. Nodal
sampling was at the discretion of the attending surgeon and was
equivalent in each group. Women received HRT or placebo and
the study was double-blinded to participant and clinician. Slightly
fewer women in the HRT group received adjuvant therapy in the
form of postoperative radiotherapy (8.1% with HRT versus 11.2%
with placebo). Participants who met the inclusion criteria entered
into the trial within 20 weeks of their surgery.

Excluded studies

ACer obtaining the full text, we excluded six publications for the
following reasons.

• Five publications were reports of non-randomised trials
including prospective and retrospective data comparing
outcomes in women who received HRT following treatment for
endometrial cancer with women who did not receive HRT (Ayhan
2006; Chapman 1996; Creasman 1986; Lee 1990; Suriano 2001).

• One publication was a review of trials comparing outcomes in
women who received HRT following treatment for endometrial
cancer with women who did not receive HRT (Shim 2014). This
publication did not identify any RCT-level evidence.

For further details on all excluded studies, see the Characteristics of
excluded studies table.

Risk of bias in included studies

Allocation

Adequate information was not given with respect to the method of
random sequence generation or allocation concealment in the one
included study. This study had an overall unclear risk of allocation
bias. We emailed the author team for clarification, but did not
receive a response.

Blinding

The included study was at low risk of performance and detection
bias. Blinding of both participants and physicians was reported,
although further details about the methods used to ensure
adequate blinding were not reported. On completion of the study,
a high proportion of treating physicians correctly guessed the
allocation of participants to HRT or placebo. However, the review
authors concluded that the outcome assessment was unlikely to
have been influenced by deficiencies in the blinding process.

Incomplete outcome data

The study was at high risk of attrition bias. Outcome data for
the main outcome measures were complete. Data were analysed
according to intention-to-treat principles and cross-over between
groups was clearly identified with all participants included in
the final analysis. However, there was significant departure of
the intervention received from that assigned at randomisation:
41.1% (251) women in the HRT arm were compliant for the entire
treatment period compared with 50.1% (305) in the placebo arm.
However, studies looking at HRT use such as the Women's Health
Initiative (WHI) study also show lack of compliance in taking HRT
(74.4% in WHI study).

Selective reporting

There was insuJicient information regarding the prespecified study
objectives to permit judgement of the risk of reporting bias.

Other potential sources of bias

It should be noted that this trial was closed before reaching its
accrual goal of 2018 participants due to publication of the Women's
Health Initiative (WHI) study. The results of the WHI trial, suggesting
that risks of exogenous hormone therapy outweighed benefits,
resulted in a continually decreasing recruitment rate, such that the
investigators felt that the goal of 2018 participants would not be
reached in a reasonable time.

E;ects of interventions

See: Summary of findings for the main comparison Oestrogen
replacement therapy compared to placebo for women previously
treated for endometrial cancer

See Summary of main results for the main comparison and
Summary of findings for the main comparison.
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Primary outcomes

Rate of symptom relief

The study did not report on the rate of symptom relief in HRT versus
placebo (Barakat 2006).

Rate of tumour recurrence: number of months to tumour
recurrence

The study reported tumour recurrence in 2.3% of participants in
the HRT arm versus 1.9% of participants receiving placebo (RR 1.17,
95% CI 0.54 to 2.50; 1236 participants, 1 study; very low-certainty
evidence) (Barakat 2006). The time to recurrence was not reported.

Rate of appearance of a new malignancy: number of months to
appearance of a new malignancy

The study reported one participant in the HRT arm (0.16%) and
three participants in the placebo arm (0.49%) developed breast
cancer during follow-up (RR 0.80, 95% CI 0.32 to 2.01; 1236
participants, 1 study; very low-certainty evidence) (Barakat 2006).
The incidence of new breast cancer in either arm was too small to
enable meaningful conclusions to be drawn. The time from entry to
the study to appearance of breast cancer was not reported.

Rate of survival: overall survival by clinical or surgical stage, or
both; progression-free survival by clinical/surgical stage

The study did not report on OS or PFS by clinical/surgical stage for
HRT versus placebo (Barakat 2006). The percentage of participants
alive with no evidence of disease at the end of the 36-month follow-
up period was 94.3% in the HRT group and 95.6% in the placebo
group. The percentage of participants alive irrespective of disease
progression at the end of the 36 months' follow-up was 95.8% in the
HRT group and 96.9% in the placebo group.

Secondary outcomes

Adverse e"ects

The study reported that in the HRT arm three participants (0.5%)
died of coronary heart disease and two participants (0.2%) died
of pulmonary embolism (Barakat 2006). This compared with four
deaths from coronary heart disease (0.6%) and no deaths from
pulmonary embolism in the placebo group. The incidences of these
outcomes were too small to enable meaningful conclusions to be
drawn.

D I S C U S S I O N

Summary of main results

The only RCT of HRT aCer endometrial cancer was a study that
closed before recruiting a suJicient sample size. This trial also
had methodological limitations. The limited evidence from this
study showed no diJerence in recurrence risk between HRT users
versus placebo (RR 1.17, 95% CI 0.54 to 2.50). This is consistent
with available non-randomised evidence (see Agreements and
disagreements with other studies or reviews). The current evidence
suggested that HRT may or may not increase the risk of recurrence
of developing a new cancer aCer treatment for early-stage
endometrial cancer. The eJicacy of HRT for menopausal symptoms
and the impact on quality of life or long-term health or survival
is unknown. There is no available information in the literature
regarding HRT and advanced endometrial cancer that is not early
stage (i.e. stage II or above).

Overall completeness and applicability of evidence

The published evidence was of very-low certainty, as assessed
by GRADE and so we remain uncertain about the safety of HRT
aCer treatment for early-stage endometrial cancer. The single RCT
evaluated in this review used oestrogen alone of an unspecified
formulation or dose. We found no randomised studies comparing
oestrogen alone with combination agents (e.g. oestrogen plus
progestogen), or comparing combination agents with placebo.
We are not aware of any ongoing studies. No additional RCTs
were identified by another review of HRT in endometrial cancer
identified through our search strategy (Shim 2014).

Quality of the evidence

This single RCT was closed prior to achieving its accrual goal and
was thus underpowered to detect significant diJerences in the
primary outcome measures (disease recurrence, death), resulting
in wide CIs. In addition, information was missing about allocation
concealment and description of the intervention, and there was a
significant risk of attrition bias. According to the GRADE guidance
for the assessment of quality of evidence this constitutes a very
serious risk of bias and makes the study results unreliable. The
overall assessment of the quality of evidence using the GRADE
assessment method was very low.

Potential biases in the review process

We undertook a comprehensive search of available evidence to
identify eligible studies. Two review authors independently siCed
the initial search results and identified potentially relevant studies.
Those review authors then independently extracted data from
the included study. It is possible that there are incomplete and
unreported studies that have not been included.

Agreements and disagreements with other studies or
reviews

Given the limited RCT-level evidence, we feel that it is important
to discuss available non-randomised evidence for the use of HRT
in women previously treated for endometrial cancer, which are
consistent with the conclusions of the included RCT. The search
identified five non-randomised studies (Ayhan 2006; Chapman
1996; Creasman 1986; Lee 1990; Suriano 2001), and one systematic
review (Shim 2014), all of which attempted to evaluate the risk of
recurrence or death in women using HRT following treatment for
endometrial cancer.

Ayhan 2006 prospectively compared 50 participants who were
given combination oral HRT with 52 control participants who did
not receive HRT matched for tumour stage, age and multiple
prognostic factors. In this study, all participants in the HRT group
initiated treatment within eight weeks of surgery. The study
concluded that there was no increased risk of recurrence or death in
women using HRT following treatment of early-stage endometrial
cancer.

Chapman 1996 reviewed the outcomes of 123 women with stage
I and stage II endometrial cancer, 62 of whom received oestrogen
replacement, either by oral or transdermal routes, alone or
in combination with progesterone. There was no diJerence in
disease-free survival or recurrence in this study, although the
oestrogen-treated group had earlier stage disease and less depth of
invasion suggesting that this study was at critical risk of bias.
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Creasman 1986 compared the outcomes of 47 participants who
received oral or vaginal oestrogen therapy following surgery
with 174 participants who did not receive oestrogen. All women
had stage I disease only. ACer controlling for known prognostic
indicators, they reported longer disease-free survival in the
oestrogen group. When tumour oestrogen receptor status was
included in the multivariate analysis, this protective eJect was
nullified. This was a non-randomised study.

Lee 1990 reported on 44 women with low-risk (early-stage, low-
grade) endometrial cancer who were treated with oral HRT and
compared them to to 99 women who did not receive HRT. They
found that the rates of recurrence and death were higher in the
non-HRT group, although this group also included participants with
high-grade cancers, which the treatment group did not, suggesting
that this study was at critical risk of bias.

These three studies were limited by their retrospective
methodologies, a lack of control group and the long latency
observed between primary surgical treatment and initiation of HRT.
Our literature search identified two publications that attempted to
address these problems (Shim 2014; Suriano 2001).

Suriano 2001 reported on 75 paired women, retrospectively
matched for tumour stage and age. Half of the women in the HRT
group received combination oral oestrogen and progesterone with
the remainder receiving oral oestrogen alone. All women in the
treatment group commenced therapy within six months of their
primary surgery.

One systematic review and meta-analysis (Shim 2014) included
data from these five non-randomised studies (Ayhan 2006;
Chapman 1996; Creasman 1986; Lee 1990; Suriano 2001), in
addition to that from the RCT included in this review (Barakat
2006). The meta-analysis indicated no adverse eJect on the
risk of recurrence of endometrial cancer in participants using
HRT. Subgroup analysis suggested outcomes that favoured HRT
use, though the authors recognised the limitations and potential
confounding factors in the data and concluded that the available
literature did not suggest that use of HRT aCer endometrial cancer
increased the risk of recurrence.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We are uncertain whether hormone replacement therapy (HRT)
aCer the treatment of early-stage endometrial cancer increases

recurrence, as the quality of the evidence is low. Limited evidence
from one RCT that failed to meet its recruitment targets and
several non-randomised studies suggest that HRT does not increase
the risk of recurrence of early endometrial cancer. It remains
unknown whether HRT aCer endometrial cancer should contain
a progestogen, but, in the general population of postmenopausal
women, risks of combined HRT exceed those of oestrogen alone.
Decision making about HRT aCer endometrial cancer should be
individualised and based on evidence from the general population
(Sarri 2015).

Implications for research

Based on low-quality evidence, HRT does not appear to increase
the risk of recurrence of early-stage endometrial cancer. This
is an area importance to women who have been treated
for endometrial cancer through the Womb Cancer Alliance
priority setting partnership (Wan 2016). Survival rates from early
endometrial cancer are high and quality of life issues are important.
Future RCTs should aim to establish the safety of HRT aCer
endometrial cancer (risk of recurrence, disease-specific survival
and overall survival), the eJicacy of treatment and whether
additional progestogen is indicated. Any trial should have an
adequate follow-up period to evaluate longer-term benefits and
risks of HRT. The available evidence only included studies with
women with early-stage endometrial cancer and there are no data
available regarding women with advanced endometrial cancer.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial. Randomisation was stratified across 3 strata (FIGO stage 1A, IB/IC and II
endometrial cancer).

Median follow-up: 35.7 months.

Participants 1236 participants with surgically staged FIGO IA, IB, IC or occult stage II endometrial cancer.

Inclusion criteria: indication for treatment with HRT due to symptomatic hypo-oestrogenic state or as
prophylaxis in the presence of increased cardiovascular or osteoporotic risk

Exclusion criteria: liver dysfunction, history of thromboembolic disease or other cancer within 5 years,
with the exception of non-melanoma of the skin

Interventions Intervention: oestrogen replacement therapy (unspecified formulation)

Control: placebo

Outcomes Tumour recurrence (2.3% of participants in the HRT arm versus 1.9% of participants in the placebo arm

Barakat 2006 
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Time to recurrence: not reported.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information given regarding the method of random sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information given regarding the measures undertaken to ensure allocation
concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding was reported, though with minimal detail. However, outcomes were
unlikely to have been significantly affected by deficiencies in the blinding of
participants and personnel.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinding was reported, though with minimal detail. However, outcomes were
unlikely to have been significantly affected by deficiencies in the blinding of
participants and personnel.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk There was significant departure from the assigned treatment with very poor
compliance (41.1%) among participants in the treatment arm.

Selective reporting (re-
porting bias)

High risk The trial could not report all relevant oncological outcomes due to premature
closure.

Other bias High risk The trial was closed prior to achievement of its accrual goal.

Barakat 2006  (Continued)

FIGO: International Federation of Gynecology and Obstetrics; HRT: hormone replacement therapy.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Ayhan 2006 Non-randomised study

Chapman 1996 Non-randomised study

Creasman 1986 Non-randomised study

Lee 1990 Non-randomised study

Shim 2014 Review

Suriano 2001 Non-randomised study
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A P P E N D I C E S

Appendix 1. 2009 FIGO staging of endometrial cancer

• Stage I: tumour confined to the corpus uteri
* IA: no or less than half myometrial invasion

* IB: invasion equal to or more than half of the myometrium

• Stage II: tumour invades cervical stroma, but does not extend beyond the uterus

• Stage III: local or regional (or both) spread of the tumour
* IIIA: tumour invades the serosa of the corpus uteri or adnexae (or both)

* IIIB: vaginal or parametrial (or both) involvement

* IIIC: metastases to pelvic or para-aortic (or both) lymph nodes

* IIIC1: positive pelvic nodes

* IIIC2: positive para-aortic lymph nodes with or without positive pelvic lymph nodes

• Stage IV: tumour invades bladder mucosa, bowel mucosa, distant metastases, or a combination
* IVA: tumour invasion of bladder or bowel (or both) mucosa

* IVB: distant metastases, including intra-abdominal metastases or inguinal nodes (or both)

Endocervical glandular involvement only should be considered as Stage I and no longer as Stage II.

Appendix 2. CENTRAL search strategy

#1 MeSH descriptor Endometrial Neoplasms explode all trees
#2 endometr* near/5 (tumor* or tumour* or neoplas* or malignan* or carcinom* or cancer* or adenocarcinoma*)
#3 #1 OR #2
#4 MeSH descriptor Hormone Replacement Therapy explode all trees
#5 hormone replacement therap*
#6 MeSH descriptor Estrogens explode all trees
#7 estrogen* or oestrogen*
#8 MeSH descriptor Progestins explode all trees
#9 progestin*
#10 #4 OR #5 OR #6 OR #7 OR #8 OR #9
#11 #3 AND #10

Appendix 3. MEDLINE Ovid search strategy

1   exp Endometrial Neoplasms/
2   (endometr* adj5 (tumor* or tumour* or neoplas* or malignan* or carcinom* or cancer* or adenocarcinoma*)).mp.
3   1 or 2
4   exp Hormone Replacement Therapy/
5   hormone replacement therap*.mp.
6   exp Estrogens/
7   (estrogen* or oestrogen*).mp.
8   exp Progestins/
9   progestin*.mp.
10 or/4-9
11 randomized controlled trial.pt.
12 controlled clinical trial.pt.
13 randomized.ab.
14 placebo.ab.
15 clinical trials as topic.sh.
16 randomly.ab.
17 trial.ti.
18 or/11-17
19 3 and 10 and 18
20 exp animals/not humans.sh.
21 19 not 20

key:
mp = title, original title, abstract, name of substance word, subject heading word, keyword heading word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier
sh = subject heading
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ti = title
ab = abstract
pt = publication type

Appendix 4. Embase Ovid search strategy

1 exp endometrium tumor/
2 (endometr* adj5 (tumor* or tumour* or neoplas* or malignan* or carcinom* or cancer* or adenocarcinoma*)).mp.
3 1 or 2
4 exp hormone substitution/
5 hormone replacement therap*.mp.
6 exp ESTROGEN/
7 (estrogen* or oestrogen*).mp.
8 exp gestagen/
9 progestin*.mp.
10 4 or 5 or 6 or 7 or 8 or 9
11 crossover procedure/
12 double-blind procedure/
13 randomized controlled trial/
14 single-blind procedure/
15 random*.mp.
16 factorial*.mp.
17 (crossover* or cross over* or cross-over*).mp.
18 placebo*.mp.
19 (double* adj blind*).mp.
20 (singl* adj blind*).mp.
21 assign*.mp.
22 allocat*.mp.
23 volunteer*.mp.
24 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25 3 and 10 and 24

key:
[mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword]

Appendix 5. 1988 FIGO staging of endometrial cancer

• Stage I: tumour confined to the corpus uteri
* IA: tumour limited to the endometrium

* IB: tumour invasion less than half the myometrium

* IC: tumour invasion more than half the myometrium

• Stage II: cervical involvement
* IIA: endocervical glandular involvement only

* IIB: cervical stromal invasion

• Stage III
* IIIA: tumour invades serosa or adnexa or positive peritoneal cytology

* IIIB: vaginal metastases

* IIIC: metastases to the pelvic or para-aortic lymph nodes

• Stage IV
* IVA: tumour involves bladder or bowel mucosa

* IVB: distant metastases
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