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A B S T R A C T

Background

Hot flushes and night sweats are common symptoms experienced by menopausal women. Hormone therapy (HT), containing oestrogens
alone or oestrogens together with progestogens in a cyclic or continuous regimen, is oKen recommended for their alleviation.

Objectives

To examine the eGect of oral HT compared to placebo on these vasomotor symptoms and the risk of early onset side-eGects.

Search methods

We searched the Cochrane Menstrual Disorders Group and Subfertility Group trials register (searched May 2002). This register is based on
regular searches of MEDLINE, EMBASE, CINAHL, the Cochrane Central Register of Controlled Trials (CENTRAL), PsycINFO, the handsearching
of 20 relevant journals and conference proceedings, and searches of several key grey literature sources. We also contacted all relevant
pharmaceutical companies, The Journal of the International Menopause Society and Climacteric.

Selection criteria

Double-blind, randomised, placebo-controlled trials of oral HT for at least three months duration.

Data collection and analysis

Study quality and outcome data were assessed independently. Random eGects models were considered appropriate due to the variety of
trial methodologies. The meta-analyses were explored for sensitivity to trial quality and therapy duration. Symptom frequency and severity
were assessed separately, together with withdrawals and side-eGects. Frequency data were analysed using the Weighted Mean DiGerence
(WMD) between treatment and placebo outcomes. For severity data, odds ratios were estimated from the proportional odds model. From
115 references originally identified, 24 trials meeting the selection criteria were included in the review. Study participants totaled 3,329.
Trial duration ranged from three months to three years.

Main results

There was a significant reduction in the weekly hot flush frequency for HT compared to placebo (WMD -17.92, 95% CI -22.86 to -12.99).
This was equivalent to a 75% reduction in frequency (95% CI 64.3 to 82.3) for HT relative to placebo. Symptom severity was also
significantly reduced compared to placebo (OR 0.13, 95% CI 0.07 to 0.23). Withdrawal for lack of eGicacy occurred significantly more oKen
on placebo therapy (OR 10.51, 95% CI 5.00 to 22.09). Withdrawal for adverse events, commonly breast tenderness, oedema, joint pain and
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psychological symptoms, was not significantly increased (OR 1.25, 95% CI 0.83 to 1.90), although the occurrence of any adverse events was
significantly increased for HT (OR 1.41, 95% CI 1.00 to 1.99). In women who were randomised to placebo treatment, a 57.7% (95% CI 45.1
to 67.7) reduction in hot flushes was observed between baseline and end of study.

Authors' conclusions

Oral HT is highly eGective in alleviating hot flushes and night sweats. Therapies purported to reduce such symptoms must be assessed in
blinded trials against a placebo or a validated therapy because of the large placebo eGect seen in well conducted randomised controlled
trials, and also because during menopause symptoms may fluctuate and aKer menopause symptoms oKen decline. Withdrawals due to
side-eGects were only marginally increased in the HT groups despite the inability to tailor HT in these fixed dose trials. Comparisons of
hormonal doses, product types or regimens require analysis of trials with these specific "within study" comparisons.

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

Oral hormone therapies help reduce the frequency and severity of hot flushes and night sweats caused by menopause.

Hot flushes and night sweats are common symptoms around the menopause (the end of menstrual periods in a woman's life). During
menopause there is a major reduction in sex hormones produced by the ovaries that cause these symptoms. The review of scientifically
well conducted trials found that taking oral oestrogen or combined oestrogen and progestogen hormone replacement therapy greatly
reduces the frequency and severity of these symptoms. This eGect was significantly greater than the reduction of symptoms seen with
placebo (dummy tablets) over time. No adverse eGects were found but as the trials were only short term, more research is needed.
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B A C K G R O U N D

The hot flush (or flash) is the most characteristic manifestation
of the climacteric. The climacteric can be defined as all the
physiological and pathological events that directly follow the
onset of reduced ovarian function, both before and aKer the
last menstrual period (the menopause). The aetiology of the hot
flush is complex and is still uncertain but is probably caused
by lability in the thermoregulatory centre of the hypothalamus
induced by falling oestrogen and progesterone levels (Freedman
1995). Instability of the thermoregulatory centre leads to sudden,
transient and erratic peripheral vasodilation in the skin blood
vessels with a concomitant sensation of flushing and a measurable
increase in skin temperature. Hot flushes can occur with diGering
severity and at diGerent frequency during the day or night (Porter
1996). At night, these changes may be recognised and referred
to as night sweats. Together, hot flushes and night sweats are
described as vasomotor symptoms. Hot flushes are not unique
to the menopause or to hormonal fluctuations (Mohyi 1997) but
they are a very common symptom in the peri-menopausal and
early post-menopausal phases of life with up to 75% of women
experiencing diGering degrees of this symptom (Sturdee 1988).

Oestrogens and progestogens, either in combination or separately,
have been used to ameliorate or eliminate vasomotor symptoms
around the menopause. It is not clear if a combination of an
oestrogen and a progestogen has an additive or synergistic eGect on
the frequency and severity of vasomotor symptoms. Nor is it clear
if these hormones are more or less eGective in controlling these
symptoms during the peri-menopausal years immediately prior
to menopause when ovarian hormonal production is erratic and
declining compared to their eGect aKer menopause when ovarian
oestrogen production has ceased and endogenous fluctuations are
unlikely.

Oestrogen and progestogen therapy may potentially be associated
with the onset of early side-eGects such as breast tenderness,
nausea, atypical uterine bleeding, bloating and a perception of
weight gain. Longer term potential adverse outcomes such as any
cancer, thromboembolism, stroke and gall bladder disease require
assessment in long term randomised control trials such as the
Women's Health Initiative (WHI 2002; WHI 2004).

O B J E C T I V E S

To determine the eGectiveness of oral oestrogens alone or in
combination with a progestogen, in the amelioration of hot
flushes. Hormone Therapy (HT) will be defined as oestrogen
therapy or oestrogen therapy with combined, cyclic or continuous
progestogen therapy. HT was previously known as hormone
replacement therapy but as only selected hormones are given at
maintenance doses and do not usually achieve premenopausal
serum levels, hormone therapy is a more accurate term (Sturdee
2003).

We wish to examine the following.

(1) The eGect of oral HT on hot flushes when compared to placebo.

(2) The separate eGects on hot flushes of unopposed oestrogen (E)
therapies and combined oestrogen and progestogen therapies (E
+P) versus placebo.

(3) The separate eGect of these therapies (E and E+P) during the
peri-menopause and the post-menopause versus placebo.

(4) To assess the risk of early onset side-eGects (as delineated
in "Types of Outcome Measures" section) associated with these
therapies (E and E+P) versus placebo.

(5) To assess the reduction in hot flushes between baseline and end
of study in women randomised to placebo therapy.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All double-blind, randomised, placebo-controlled trials were
considered for inclusion in this review.

Exclusion criteria:

• Trial unblinded or single-blinded

• HT and placebo packaging not identical

• Participants not randomised

• No placebo

Types of participants

Suitable participants were defined as menopausal women
recruited from any health care setting or a population based sample
who may have had either spontaneous menopause or bilateral
oophorectomy (removal of both ovaries).

Peri-menopausal women were defined as women with
spontaneous menopause who had menstruated irregularly within
the last 12 months. Post-menopausal women were defined as
women with surgical menopause or women with spontaneous
menopause and amenorrhoea for more than 12 months.

Exclusion Criteria:

• Non-menopausal women

• Major intercurrent disease

• Previous HT within one month of commencement of the study

Types of interventions

All oral oestrogens with or without concomitant progestogens
(administered as sequential or continuous progestogen therapy)
for a minimum treatment period of three months.

Exclusion Criteria:

• Non-oral HT

• Treatment period of less than three months

• Oestrogen content not clear (as assessed by AHM)

• Co-interventions that may potentially aGect hot flush outcomes
(as assessed by AHM)

Types of outcome measures

The primary outcome was hot flushes which includes the
symptoms of night sweats and is defined as any otherwise
unexplained sensation of flushing/sweating experienced by the
woman being studied. Studies were included that measured a hot
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flush (with or without night sweats) outcome such as frequency,
severity, presence versus absence, or a combination measure of
frequency and severity as either primary or secondary outcomes.
Vasomotor outcomes were sought at baseline, three months and/
or end of study.

Frequency and/or severity outcomes were also sought for early
onset side-eGects such as:

• atypical bleeding

• nausea

• vomiting

• breast tenderness

• headaches

• weight changes

• dizziness

• thrombosis (superficial and deep)

• rash

• pruritis (itch)

• other

• mortality

• any adverse events

Other outcomes were:

• adherence to therapy (assessed as both withdrawals from
therapy due to adverse events and withdrawals from therapy
due to lack of eGect)

• quality of life score (any)

Exclusion Criteria:

• no hot flush/vasomotor outcomes

Search methods for identification of studies

We searched for all publications which describe (or might
describe) randomised placebo-controlled trials for the treatment
of menopausal symptoms. Original searches were performed
in February 1998 and November 2000. Updated searches were
completed in May 2002.

(1) The Menstrual Disorders and Subfertility Group's trials register
was searched for any trials (searched 10 May 2002). This
register is based on regular searches of MEDLINE, EMBASE,
CINAHL, The Cochrane Central Register of Controlled Trials
(CENTRAL), PsycINFO, the handsearching of 20 relevant journals
and conference proceedings, and searches of several key grey
literature sources.

(2) The citation lists of relevant publications, review articles, and
included studies were searched.

(3) All pharmaceutical companies manufacturing oral HT products
were contacted to request all data on all randomised controlled
trials (RCT's) on their files, including unpublished trials.

(4) The editorial services of the Journal of the International
Menopause Society, Climacteric and its members' newsletter were
used to request details of unpublished randomised controlled
trials.

Data collection and analysis

Selection of studies
Each study identified by the search strategy was assessed against
the inclusion criteria by one of the reviewers (AHM for the original
and JB for the update). This assessment was performed unblinded.
Where there was uncertainty regarding eligibility, a second reviewer
(SL for both the original and the update) also assessed the study
and a decision reached through discussion.

Quality assessment
Quality assessment of studies that met the inclusion criteria
was performed by two independent reviewers, one content expert
(AHM) and two non-content experts (SH for the original and JB for
the update). Any disagreements in quality ratings were resolved
by discussion. Although only double-blind trials were considered
for this review, standards for blinding may vary, so studies were
assessed with regard to these procedures. The quality related
attributes of studies were graded as outlined in Table 1.

Data extraction
Further details related to the characteristics of the included studies
were collected independently by two reviewers (AHM and SL for the
original, JB for the update).

Outcome data were extracted independently by two reviewers (VM
and SL for the original, JB and SL for the update), using a pro forma,
and checked for agreement. Any disagreements were resolved by
discussion.

Where necessary, additional information was sought from the
principal investigators of the study. A number of requests for
information are currently outstanding and, if and when received,
will be included in an updated version of this review.

The original review included eligible trials that had been located as
of January 2000. This current update includes subsequent eligible
trials located as of May 2002.

Analysis
Statistical analyses were undertaken following the guidelines
developed by the Menstrual Disorders and Subfertility Review
Group. For cross-over trials, only results from the end of the
first phase (before the treatment cross-over) were used because
of the potential carry-over eGect of HT from the first treatment
phase. Treatment eGects were defined as the diGerence between
the HT and placebo group outcomes at the end of study, and
measures of the diGerence between the changes from baseline
for the two groups were not used (except for evaluation of the
placebo eGect). Participants from individual trials were included
only once in each comparison and multiple HT arms within
each trial were combined as appropriate. For continuous data,
multiple HT arms were combined by estimating common means
and variances. For dichotomous data, HT arms were combined by
simple summation. For studies which reported sequential trials on
the same participants, one trial was selected (the first trial reporting
vasomotor outcomes) for inclusion.

Odds ratios (OR) were the outcome measure of choice for
dichotomous data for hot flush outcomes, as this review includes
trials with a diGering degree of baseline "risk" of hot flushes (i.e.
some studies specifically selected women with hot flushes and
some studies did not). Random eGects models were considered
appropriate as there were many diGerences between trials (e.g.
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participant inclusion criteria, menopausal status, treatment types
and dosages) that may potentially influence the size of the
treatment eGect, although the heterogeneity associated with fixed
eGects models was always assessed. Fixed eGects results were
only reported when a random eGects analysis could not be
performed due to negative "between study" variance for analyses
using the inverse variance weighting method. The meta-analyses
were explored for sensitivity to individual studies, quality aspects
(allocation score and losses), and duration of therapy. Sensitivity
to individual studies was assessed by examining their individual
contribution to both the overall treatment eGect and heterogeneity
by the method of Baujat 1999. Concealment of treatment allocation
(adequate, not adequate or not specified), losses (<10%, >10%) and
duration of therapy beyond three months were each assessed by
"between studies" meta-regression with a single covariate, using a
moment estimator for between study variance (Thompson 1999).

Data were collected at three months and/or end of study for the
following outcomes:

• Hot flush frequency - continuous

• Hot flush weekly weighted score - continuous

• Hot flush severity - continuous, dichotomous (present versus
absent, moderate-severe versus mild-absent) or categorical (i.e.
the number of women in each severity category)

• Withdrawals from treatment due to lack of eGect (dichotomous)

• Withdrawals from treatment due to any adverse events
(dichotomous)

• Quality of life scale (e.g. GHQ-11) - continuous

Hot flush frequency data were reported in a variety of formats
from daily to weekly to fortnightly frequencies. These data were
adjusted to a weekly equivalence by the appropriate multiplicative
scaling factor to enable weighted mean diGerences (WMD) to be
used for the comparison. There was evidence of skew ness in
these data as assessed by the ratio of mean: standard deviation <
1.64, indicating that natural logarithm (log) transformations may
be appropriate. However, transformation of such data requires a
prior linear transformation of the continuous data (i.e. x+1), as
the log distribution is undefined at x = 0. Log transformations
were performed on individual participant data when available.
When such data were not available, the mean and standard
deviations of the log transformed data were approximated from the
original summary statistics by the method-of-moments approach
(Whitehead 1999a). The WMD estimate from the log transformed
data were then back-transformed to express the treatment eGect
as the percent change relative to placebo. The formula for back
transformation for the % change is 100*{exp(WMD) - 1}.

The hot flush weekly weighted score (HFWWS) weights the hot
flush frequency by the severity score and was treated as a separate
outcome. This continuous outcome was also log transformed.

Hot flush severity was predominantly scored on the Kupperman's
four point (0 to 3) severity scale, although the Greene's vasomotor
sub scale was also included. These data are problematical
as they were variously reported as continuous, dichotomous
splits and ordinal categorical data. These data were used
in three "separate" outcomes in RevMan (continuous severity
score, dichotomous presence versus absence of symptoms and
dichotomous moderate-severe versus mild-absent symptoms)
which resulted in a fragmented analysis. Data from these studies

were combined for meta-analysis using the proportional odds
model (Whitehead 1999a).

Proportional odds is a property of the logistic distribution (which
is very similar to the normal distribution) and by definition, implies
that the data can be described by a single odds ratio which is the
same for all possible dichotomous splits of the data. Proportional
odds ratios were estimated from ordinal data by logistic regression
utilising all informative binary splits. Categories where there were
no women in either the placebo or HT groups were ignored, and
if there were zero cell counts in any other categories, a constant
of 0.5 was added to all cells. Standard odds ratios were estimated
from dichotomous data and again a constant of 0.5 was added to
all cells if there were any zero cell counts. Odds ratios from the
summary statistics of continuous data were estimated using an
approximation (Whitehead 1999b) which assumed the underlying

logistic distribution had variance equal to the pooled variance (sp2

) of the HT and placebo groups. The logistic distribution shape
parameter (beta) could then be estimated from the formula, β =
(sp/π) *1.732, and the log odds ratio (LOR) estimated from the
formula, LOR = (μ1-μ2)/β(where μ1 and μ2 are the means of the HT
and placebo groups respectively). The variance was approximated
using the logistic density function to fit the number of observations
in each group above and below the common mean and estimated
in the usual manner.

Adherence to therapy was assessed by meta-analysis for both the
number of withdrawals from therapy due to lack of eGect and any
adverse events. As these are correlated outcomes, independent
treatment eGects for each outcome were estimated by odds ratios
calculated against the same baseline (the number of women
completing the trial).
Side-eGect data were poorly reported and generally unsuitable for
meta-analysis of individual symptoms. These data were handled by
a qualitative summary of the trials.

Any recognised, validated quality of life scale reported in the
included studies was included for this outcome.

The weighted mean diGerence between baseline and end of study
results for women randomised to the placebo group was estimated
for vasomotor outcomes analysed as continuous variables without
adjustment for correlation between paired samples. Ignoring the
correlation between paired samples is expected to overestimate
the standard errors of the diGerence and hence result in a
conservative estimate. Analysis of the placebo eGect was not
attempted for categorical hot flush severity data as the implications
of ignoring the correlation between paired samples for odds ratios
is not as clear.

Minor changes to the protocol
During the course of preparing this review, there were minor
changes made to the protocol. The overall aims remained the same,
but a question about the magnitude of the reduction in vasomotor
symptoms in women randomised to placebo therapy was added
as this is of interest in interpreting results from trials evaluating
other menopausal therapies that may not have included a placebo
or other reference treatment group. We also realised that the
protocol is not optimal for definitively comparing oestrogen alone
with combined oestrogen and progestogen therapies as the review
requirement for a placebo group will exclude some informative
trials. However, the comparison of oestrogen only and combined
oestrogen plus progestogen trials was retained in the protocol as
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it is valid to explore this as a potential source of heterogeneity
between the trials included in the review.

R E S U L T S

Description of studies

One hundred and fiKeen references were assessed for inclusion in
the review up until September 2002. Sixty six trials (a total of 73
references) were excluded. The predominant reasons for exclusion
were: no placebo (23 studies), treatment period less than three
months (13 studies), no oral oestrogen administered (11 studies),
and no vasomotor/hot flush outcomes (11 studies). Twenty four
trials (a total of 37 references) were included in the review. There
are a further three trials awaiting assessment pending publication
and contact with the authors. The biggest trial to date, namely
the Women's Health Initiative (WHI), discouraged women with
vasomotor symptoms entering the trial and therefore was not
eligible to be included in this review.

Six of the 24 included trials reported results for multiple trials or
treatment arms that were not all included in this review. Campbell
1976 reported results for two trials of which only Study II was
included as the treatment phase of Study I was only two months.
Two arms (an HT arm and a placebo arm) from Hagen 1982 were
excluded as both these groups were given thiazide. A progestogen
only treatment arm from Dennerstein 1978 was also excluded.
Jensen J 1983 reported the results from four sequential studies
on the same participants. Study III and Study IV were ineligible for
this review as there was no HT administered in Study III and the
participants in Study IV had taken HT within one month. Study I
and Study II were both eligible, but could not both be included
as the Study II participants were the placebo group from Study
I. Study II was chosen for inclusion as hot flush outcomes were
not reported for Study I. Jensen P 1987 reported four HT groups
of which only two were oral HT and Marslew 1992 reported two
consecutive studies both with multiple treatment arms. Treatment
group A2 from Study A and all of Study B were excluded as they were
single-blind (i.e. HT and placebo not identical).

The included studies represent a total of 3329 participants
randomised (median 91, range 23 to 875) and 2992 participants
analysed (median 83, range 20 to 846), although not all hot flush
outcomes were reported in a form suitable for inclusion in the meta-
analysis for all participants.

All of the trials were double-blind, placebo-controlled, randomised
clinical trials, although for both the Jensen J 1983 and Hagen 1982
trials, double-blinding was implied rather than explicitly stated.
Seven of the trials were of cross-over design (Campbell 1976;
Chung 1996; Coope 1975; Coope 1981; Davidsen 1974; Dennerstein
1978; Paterson 1982a), and nine were multi centre studies (Archer
1992; Baerug 1998; Baumgardner 1978; Derman 1995; Notelovitz
2000a; PEPI 1998; Symons 2000 Study 1; Symons 2000 Study 2;
Viklylaeva 1997). The trials were located in nine diGerent countries,
specifically Denmark (Bech 1998; Davidsen 1974; Hagen 1982;
Jensen J 1983; Jensen P 1987; Marslew 1992), USA (Archer 1992;
Baumgardner 1978; Derman 1995; Martin 1971; Notelovitz 2000a;
PEPI 1998; Symons 2000 Study 1; Symons 2000 Study 2), United
Kingdom (Campbell 1976; Coope 1975; Coope 1981; Paterson
1982a), Australia (Dennerstein 1978), Chile (Blumel 1994), France
(Conard 1995), Hong Kong (Chung 1996), Norway (Baerug 1998) and
Russia (Viklylaeva 1997). The source of funding was not stated for

six trials (Archer 1992; Campbell 1976; Chung 1996; Davidsen 1974;
Jensen P 1987; Martin 1971), and of the remaining trials only one
(Blumel 1994) did not list pharmaceutical companies as a source of
funds and/or drugs.

The majority of studies recruited healthy menopausal women
from a clinical setting (predominantly menopause clinics), three
studies (Bech 1998; Dennerstein 1978; Jensen J 1983) recruited
women from a population base through advertisements etc and
Notelovitz 2000a recruited women from both. Menopausal status
was commonly defined through a combination of age, amenorrhea
and symptoms attributable to menopause. Confirmation of ovarian
failure by measurement of FSH levels was reported in eleven
trials (Archer 1999; Bech 1998; Blumel 1994; Chung 1996; Coope
1981; Derman 1995; Notelovitz 2000a; Paterson 1982a; PEPI 1998;
Symons 2000 Study 1; Symons 2000 Study 2). Five trials (Archer
1992; Coope 1975; Martin 1971; Paterson 1982a; PEPI 1998)
included surgical as well as natural menopausal women, and
a further two trials (Chung 1996; Dennerstein 1978) included
only surgical menopausal women. It was possible to classify all
participants from only two trials (Davidsen 1974; Viklylaeva 1997)
as peri-menopausal women and participants from only five trials
(Chung 1996; Dennerstein 1978; Jensen J 1983; Symons 2000 Study
1; PEPI 1998) as post-menopausal women according to the review
protocol. Participants from the Baerug 1998 trial were subdivided
post-randomisation into peri- and post-menopausal. Not every
participant in each trial reported vasomotor symptoms at baseline
as they were not specified in the inclusion criteria for eleven trials
(Bech 1998; Campbell 1976; Chung 1996; Coope 1981; Davidsen
1974; Dennerstein 1978; Hagen 1982; Jensen J 1983; Jensen P 1987;
Marslew 1992; PEPI 1998) and two of these trials (Campbell 1976;
PEPI 1998) specifically excluded women with severe vasomotor
symptoms (although women with lesser vasomotor symptoms
were not excluded). For four trials (Campbell 1976; Dennerstein
1978; Hagen 1982; Paterson 1982a), it was not clear if women who
had taken HT within the previous month were excluded. Similarly,
for three trials (Campbell 1976; Davidsen 1974; Paterson 1982a),
it was not explicitly stated that women with major intercurrent
diseases were excluded. These studies may not have entirely
conformed to the review protocol.

The overall age range of participants was 34 to 64 years, with
mean age in the majority of trials approximately 50 years, although
two trials (Baumgardner 1978; Bech 1998) did not report the
age of participants. In terms of mean age, participants from the
Chung 1996 study were the youngest (mean = 43.8 years, standard
deviation (SD) = 4.9) and the oldest participants were from the
PEPI 1998 study (mean = 56.1 years, SD = 4.3 years). The racial
background of the participants was generally not stated.

Twelve trials reported on multiple treatment arms (Archer
1992; Baerug 1998; Baumgardner 1978; Bech 1998; Conard 1995;
Dennerstein 1978; Jensen J 1983; Martin 1971; Notelovitz 2000a;
PEPI 1998; Symons 2000 Study 1; Symons 2000 Study 2) resulting
in a total of forty seven HT arms from twenty four studies. The
predominant oestrogens were oestradiol (23 HT arms), conjugated
equine oestrogens (CEE, 9 HT arms) and ethinyl oestradiol (9
HT arms) although Mestranol (Martin 1971; Paterson 1982a),
Quinestrol (Baumgardner 1978) and piperazine oestrone sulphate
(Coope 1981) were also used. The dosages of oestradiol and CEE
were predominantly in the moderate range (1 to 2mg oestradiol,
0.625 to 1.25 mg CEE) and only two trials (Hagen 1982; Jensen J
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1983) included high doses (mg oestradiol). Thirty of the HT arms
were oestrogen plus progestogen (E+P) compared to seventeen
with oestrogen therapy alone (E only). Sixteen of the E+P arms
were cyclic/sequential therapy as opposed to fourteen with
continuous combined therapy. The predominant progestogens
used were 19-nor testosterone derivatives (norethisterone acetate,
norethisterone, levonorgestrel, nomogestrol acetate) but others
included medroxyprogesterone acetate (Blumel 1994; PEPI 1998),
cyproterone acetate (Jensen P 1987; Marslew 1992) and micronized
progesterone (PEPI 1998). For trials with multiple treatment arms,
eight compared oestrogen dose (Archer 1992; Baumgardner 1978;
Conard 1995; Jensen J 1983; Martin 1971; Notelovitz 2000a; Symons
2000 Study 1; Symons 2000 Study 2), two compared oestrogen type
(Archer 1992; Baumgardner 1978), two compared E only versus E
+P (Dennerstein 1978; PEPI 1998) and six compared diGerent types,
dose or administration of progestogen (Baerug 1998; Bech 1998;
Conard 1995; PEPI 1998; Symons 2000 Study 1; Symons 2000 Study
2).

The duration of therapy (taken as the end of the first phase for
cross-over studies) ranged from three months (inclusion criteria)
to 36 months with the majority of trials (18/24) of six months or
less duration. Two trials were of 12 months duration (Bech 1998;
Jensen J 1983), three trials were of 24 months duration (Hagen
1982; Jensen P 1987; Marslew 1992) and one trial was of 36 months
duration (PEPI 1998).

Not all studies reported all hot flush outcomes, and for six
of the 24 studies (Archer 1992; Campbell 1976; Davidsen 1974;
Dennerstein 1978; Hagen 1982; Martin 1971), the hot flush data
were unsuitable for inclusion in any of the vasomotor outcome
meta-analyses. Repeated attempts to contact the authors to obtain
further information were unsuccessful with the exception of the
Dennerstein 1978 trial whose first author confirmed that the data
from the end of the first phase of the cross-over trial are no longer
available.

Risk of bias in included studies

All of the twenty four trials in this review were double-blind,
randomised, placebo-controlled trials. However, according to the
methodological quality criteria (Table 1), considerable variation
existed between the trials (See Other Data Table: Analysis 1.1).
FiKeen trials received an A for allocation concealment, which was
unclear for the remaining nine trials. Nineteen trials contained a
statement that HT and placebo were identical (treatment blinding
= A) and this was not explicitly stated for five trials. All trials
scored A for standardised outcome assessment. Baseline equality
in terms of age, menopause status and menopause symptoms was
reported for eighteen trials (score A), was unreported for four trials
(score B) and some baseline inequality in hot flush outcomes were
evident in two trials (Bech 1998; PEPI 1998). Losses to follow-up and
intention-to-treat analysis were the quality criteria which received
the poorest overall scores. Only six trials reported losses to follow-
up of less than 10%. Losses were unclear in two trials and more than
10% in the remaining sixteen trials. Of these sixteen trials, seven
(Archer 1992; Bech 1998; Dennerstein 1978; Jensen P 1987; Marslew
1992; Martin 1971; Paterson 1982a) reported losses between 20 to
30%. Only three trials (Derman 1995; PEPI 1998; Symons 2000 Study
2) were clearly analysed on an intention-to-treat basis.

Only one trial received an A quality score in all six categories
(Symons 2000 Study 2). Seven trials (Baerug 1998; Baumgardner

1978; Blumel 1994; Derman 1995; PEPI 1998; Symons 2000 Study 1;
Viklylaeva 1997) scored A in five categories, six trials (Chung 1996;
Coope 1975; Coope 1981; Marslew 1992; Notelovitz 2000a; Paterson
1982a) scored A in four categories, four trials (Archer 1992; Conard
1995; Jensen J 1983; Martin 1971) scored A in three categories, four
trials (Bech 1998; Dennerstein 1978; Hagen 1982; Jensen P 1987)
scored A in two categories, and the remaining two trials (Campbell
1976; Davidsen 1974) scored A in one category only.

E>ects of interventions

Comparison 1: Risk of bias score of included studies
These results have been discussed previously in the
Methodological risk of bias of included studies section.

Comparison 2: Any HT versus placebo: vasomotor outcomes at
end of study
There were data from nine trials (Baerug 1998; Conard 1995; Coope
1975; Coope 1981; Derman 1995; Notelovitz 2000a; Symons 2000
Study 1; Symons 2000 Study 2; Viklylaeva 1997) with a total of
1104 participants, for hot flush frequency (Comparison 2.1). All
of the trials demonstrated a reduction in hot flush frequency for
HT compared to the placebo which was statistically significant in
eight of the trials, and of borderline significance (p = 0.05) in the
ninth trial (Coope 1981). There was a significant mean reduction of
approximately 18 hot flushes per week for HT compared to placebo
(WMD -17.9, 95% CI -22.9 to -13.0, random eGects). The fixed eGects
analysis indicated substantial heterogeneity (Q = 17.38, df = 8, P =
0.03). It is plausible that the absolute reduction in hot flushes may
be positively correlated with the untreated hot flush frequency.
In support of this, the treatment eGect was significantly greater
(P = 0.009) in the three studies with the highest mean placebo
group hot flush frequency (>30 hot flushes/week) at the end of the
study (Baerug 1998; Conard 1995; Symons 2000 Study 2). Sensitivity
analysis indicated that diGerences in trial duration, allocation score
and losses to follow- up did not significantly influence the results.

The log-transformed hot flush frequency data (Comparison 2.2)
showed a significant mean percent reduction of approximately
75% (% reduction 75.3, 95% CI 64.3 to 82.3 random eGects). These
results must be interpreted with caution as an approximation from
the summary statistics was used for the log transformation for
the majority of trials. However, individual data were available for
two trials (Conard 1995; Coope 1975) and the estimate from these
two trials (% reduction 73.5, 95% CI 59.5 to 82.6, fixed eGects)
was in close agreement with the overall estimate. Again, the fixed
eGects analysis was substantially heterogeneous (Q = 50.11, df =
8, P < 0.0001). No formal analysis of heterogeneity was performed
as the approximation used for the log transformations may have
contributed to this result.

Two studies (Baerug 1998; Notelovitz 2000a) reported the eGect of
HT on the HFWWS (Comparisons 2.3, 2.4). Although heterogeneous,
the results indicated a significant reduction for HT compared to
placebo therapy (% reduction 78.8, 95% CI 17.3 to 94.6, random
eGects).

Data were available from seven trials for analysis of hot flush
severity score as a continuous variable (Comparison 2.5). One of
these trials (Derman 1995) employed a diGerent severity scoring
scale (0 to 12) instead of the four point scale (0 to 3) employed
by the other studies. The standardised mean diGerence (SMD) is
therefore the appropriate statistic for comparisons where this trial
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is included, otherwise, the weighted mean diGerence (WMD) is
appropriate.

Data were available from eight trials for the present versus
absent dichotomous split (Comparison 2.6.1) and for four trials
for the moderate-severe versus mild-absent dichotomous split
(Comparison 2.6.2) of the severity data. The moderate-severe
versus mild-absent dichotomous split was imprecisely estimated as
there were relatively low numbers of women with moderate-severe
symptoms in three of the four studies. There was a significant
reduction in hot flush severity for HT compared to placebo for each
of these measures.

The use of the proportional odds model, as outlined in the Methods,
enabled the combination of these results for an overall meta-
analysis with 13 trials and a total of 1718 participants (Comparison
2.7). There was a significant reduction in vasomotor severity for
HT compared to placebo as assessed by the proportional odds
ratios (OR 0.13, 95% CI 0.07 to 0.23, random eGects), and the fixed
eGects analysis revealed substantial heterogeneity (Q = 68.48, df =
12, P < 0.0001). This result for 13 trials is virtually identical to the
result obtained for the dichotomous present versus absent data
(Outcome 07, Sub-category 01) for eight trials (OR 0.13, 95% CI 0.06
to 0.27, random eGects).

Analysis of the sensitivity to individual trials by the method of
Baujat 1999 indicated that the PEPI 1998 trial, which demonstrated
the smallest (but highly significant) treatment eGect, contributed
substantially to both the odds ratio and heterogeneity in the
fixed eGects analysis. However, exclusion of this trial did not
substantially change the estimate (OR 0.12, 95% CI 0.08 to 0.18,
random eGects) and there was still evidence of some heterogeneity
in the fixed eGects analysis (Q = 19.41, df = 11, P = 0.05).

There are several distinguishing features of the PEPI 1998 trial. It
was by far the largest trial with a total of 846 participants, thereby
contributing approximately half the participants to the overall
analysis. It was one of only three trials analysed on an intention-
to-treat basis, and used a dosage of 0.625 mg/day of conjugated
equine oestrogens (with and without progestogen) which may be
considered in the lower dosage range. It was also by far the longest
study with data for 36 months duration of HT. Two trials in the
analysis (Jensen P 1987; Marslew 1992) were of 24 months duration
of HT and the remaining trials were of 12 months or less duration
of HT. In this context, the authors of the PEPI 1998 trial reported an
apparent decrease in the size of the treatment eGect (as assessed by
covariate adjusted odds ratios) between 12 months and 36 months,
the only outcome in this trial to do so. The participants in the PEPI
1998 trial were all post-menopausal women (as were participants
from the Chung 1996 and Jensen J 1983 trials; the remaining trials
included a mixture of peri- and post-menopausal women) and
were, on average, the oldest participants across all of the trials,
a diGerence which would be compounded by the relatively long
duration of the trial. Furthermore, women with severe vasomotor
symptoms were specifically excluded from the trial.

Sensitivity analysis by meta-regression using therapy duration,
allocation score and losses in turn as covariates indicated that
these covariates were apparently significant in a fixed eGects
analysis, but not significant in a random eGects analysis. This
disparity was due to the PEPI 1998 trial as there was no evidence of
any eGect of these covariates in either a fixed or random eGects re-
analysis aKer exclusion of this trial.

Overall, a highly significant benefit of HT compared to placebo
was demonstrated for hot flush frequency and severity outcomes,
although there was evidence of significant heterogeneity in the
size of the treatment eGect between trials. The results from trials
included in this review, but with hot flush data unsuitable for the
meta-analysis (Comparison 2.8), are consistent with this analysis.

Comparison 3: Any HT versus placebo: vasomotor outcomes at
3 months
In addition to the six trials with HT duration ending at three months
(Conard 1995; Coope 1975; Baerug 1998; Notelovitz 2000a; Paterson
1982a; Symons 2000 Study 2), data were available at three months
from five additional trials of longer duration (Baumgardner 1978;
Blumel 1994; Jensen J 1983; Jensen P 1987; Symons 2000 Study 1)
resulting in a total of 1,289 participants. Not all trials reported all hot
flush outcomes. The meta-analysis of three month data included
hot flush frequency (Comparisons 3.1, 3.2), HFWWS (Comparisons
3.3, 3.4) hot flush severity (WMD, Comparison 3.5), odds ratios for
the presence versus absence of hot flushes (Comparison 3.6.1) and
moderate-severe versus present-absent (Comparison 3.6.2), and
proportional odds ratios (Comparison 3.7, Table 02). These results
at three months duration of HT are comparable to the overall results
for all trials at end of study. This indicates that the benefit of HT
therapy on hot flushes is evident at three months, and as noted
earlier, the duration of therapy, with the possible exception of the
36 month PEPI 1998 trial, does not appear to have contributed
significantly to heterogeneity in the treatment eGect as assessed
over all the trials included in this review.

Comparison 4: Unopposed oestrogen (E only) versus placebo
and oestrogen + progestogen (E + P) versus placebo for
vasomotor outcomes
The most appropriate method to compare E-only and E+P
therapies is a meta-analysis of direct "within studies" comparisons.
This cannot be performed definitively in this review as we may have
excluded appropriate studies through the placebo requirement.
Between studies comparisons are diGicult to interpret because
other characteristics that diGer between the studies may influence
the results. Nevertheless, between studies comparisons were
performed for E versus placebo and E+P versus placebo trials
(Comparisons 4.1 to 4.7). For the PEPI 1998 trial, the relevant
treatment arms from the trial were included in both the E and E+P
analysis.

For the hot flush frequency outcomes, there were data for three
E-only trials and six E+P trials. The treatment eGect for the
reduction in weekly hot flush frequency was slightly greater for
the E+P versus placebo analysis compared to the E only versus
placebo analysis (Comparisons 4.1, 4.2), but this diGerence was
not statistically significant (P = 0.46). There was no evidence of
heterogeneity between the three E only trials, but there was
evidence of heterogeneity between the six E+P trials.

There were insuGicient data for between studies (E versus placebo
and E+P versus placebo) analyses for HFWWS (Comparisons 4.3,
4.4).

The analysis of hot flush severity included mean severity score
(Comparison 4.5, one E only , six E+P), odds ratios for presence
versus absence of hot flushes (Comparison 4.6.1, three E only,
six E+P) and moderate-severe versus mild-absent hot flushes
(Comparison 4.6.2, two E only, two E+P) and did not show clear
diGerences. However, when all trials with severity data (four E
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only, ten E+P) were combined using proportional odds ratios
(Comparison 4.7, Table 02), there was an apparent diGerent in
the size of the treatment eGects between the E versus placebo
and E+P versus placebo analyses because the confidence intervals
for the two separate comparisons did not overlap. The estimate
for the E+P versus placebo analysis was OR 0.10 (95% CI 0.06 to
0.19, random eGects) compared to OR 0.35 (95% CI 0.22 to 0.56,
random eGects) for the E versus placebo analysis. While there
was no evidence of heterogeneity between the four E only versus
placebo trials (Q = 4.53, df = 3, P = 0.21), there was substantial
heterogeneity between the ten E+P versus placebo trials (Q = 31.40,
df = 9, P = 0.0003). Again the PEPI 1998 trial was identified as
contributing substantially to this heterogeneity. Removal of this
trial (Table 02) did not appreciably alter the results but reduced the
remaining heterogeneity. The remaining heterogeneity was so low
that random eGects models could not be estimated due to negative
"between study" variance.

The apparent diGerence in the size of the treatment eGect between
E only versus placebo and E+P versus placebo trials must be
interpreted with caution. Other "between trial" covariates that may
have contributed to this apparent eGect are the type of oestrogen
(the E only versus placebo trials used predominantly conjugated
equine oestrogen compared to the predominant use of oestradiol
in the E+P versus placebo trials) and diGerences in participants (the
four E only trials included surgical menopause women compared
to only two of the ten E+P trials). Relative diGerences can only be
truly assessed within trials.

Comparison 5: Perimenopausal and post-menopausal women:
any HT versus placebo (vasomotor outcomes)
It was not possible to compare the meta-analyses of HT versus
placebo treatment eGects for hot flush outcomes in trials with
peri-menopausal women and trials with post-menopausal women
as the majority of the trials included a mixture of peri- and
post-menopausal women. However, one trial (Baerug 1998), in an
apparently pre-planned analysis, grouped participants into peri-
and post-menopausal for analysis of the hot flush weekly weighted
score (Comparisons 5.3, 5.4). There was a greater absolute
reduction in the HFWWS in the post-menopausal women (post-
menopausal: WMD -70.1, 95% CI -76.2 to -64.0; peri-menopausal:
WMD -35.5, 95%CI -41.8 to -29.2). However, back transformation of
the log transformed data indicated comparable treatment eGects
when expressed as the percent reduction compared to placebo
(post-menopausal: % reduction 88.6, 95% CI 86.9 to 90.0; peri-
menopausal: % reduction 91.5, 95%CI 89.6 to 93.2).

Comparison 6: Other outcomes
There was an increased risk of withdrawals explicitly due to lack
of eGect for women randomised to placebo therapy compared
to women randomised to placebo HT (Comparison 6.1: OR 10.51,
95% CI 5.00 to 22.09, random eGects). Martin 1971 analysed prior
data from participants who withdrew due to lack of eGect and
these women had more severe vasomotor symptoms than women
who remained in the trial (P < 0.001). In the PEPI 1998 trial,
approximately 11% of women randomised to placebo therapy had
begun taking privately prescribed HT by the end of the trial. This
bias in withdrawals due to lack of eGect has potential to bias against
an HT treatment eGect and is a methodological problem with
these trials which is diGicult to address. Analysis of withdrawals
due to any adverse events (Comparison 6.2) indicates a small,
non-significantly increased risk for women randomised to HT

compared to women randomised to placebo therapy (OR 1.25, 95%
CI 0.83 to 1.90, random eGects). However, reasons for withdrawals
from therapy were poorly reported and not fully ascertained.
Consequently, these analyses may be subject to reporting and
ascertainment bias.

While withdrawal from therapy due to adverse events was not
significantly greater with HT therapy, HT was associated with
a significantly increased risk in the occurrence of any adverse
events (Comparison 6.3: OR 1.41, 95% CI 1.00 to 1.99, P = 0.05,
random eGects). Adverse events and side-eGect data were, in
general, anecdotally reported, and not suitable for meta-analysis.
Summaries of these data for each trial are listed in Comparison
6.4. Recurrent reasons for withdrawals due to adverse events
included breast tenderness, oedema, joint pain and nervous/
psychiatric problems. The incidence of serious adverse events
was apparently low. Only one study (Coope 1981) reported any
participant mortality. Two deaths occurred in this study, one from
recurrent gastric carcinoma and one from epileptic seizure and
whether these deaths occurred in the HT or placebo phase of this
cross-over trial was not reported. Thrombosis was apparently rare
but was reported in two studies (Coope 1981 - one case, not clear
if associated with HT; PEPI 1998 - two cases, both on HT). Breast
cancer was reported in three trials (Bech 1998 - two cases, both on
HT; Hagen 1982 - three cases, two in placebo group, one on HT; PEPI
1998 - six cases, all on HT). In the PEPI 1998 trial, four of the six cases
of breast cancer were associated with the micronised progestogen
combined HT treatment group.
Without meta-analysis it is diGicult to draw any meaningful
conclusions regarding side-eGects. However, as expected, many
trials reported withdrawal bleeding associated with combined HT,
which was possibly associated with the menopausal status of the
participants (Baerug 1998; Coope 1975). Breast tenderness was also
common and four studies reported a significant increase with HT
compared to placebo (Conard 1995; Bech 1998; Hagen 1982; PEPI
1998) which was possibly associated with oestrogen dose (Archer
1992; Martin 1971).

Only one trial reported quality of life data (Bech 1998, GHQ-11,
Comparison 6.5). These results showed a small, non-significantly
improved quality of life on HT therapy compared to placebo
therapy. Quality of life was a secondary outcome in the PEPI 1998
trial. These data have been requested and will be added to the
review if and when it becomes available.

Comparison 7: Comparison of end of study and baseline
vasomotor outcomes for women randomised to placebo
therapy
In Comparisons 7.1 to 7.5, vasomotor outcomes at baseline and end
of study for women randomised to placebo therapy were analysed.
These comparisons have ignored the fact that the comparisons
are actually paired data (i.e. measured on the same participants),
therefore the standard error for each within study comparison is
likely to be overestimated, which will result in a conservative overall
estimate.

There was a substantial, significant reduction in hot flush frequency
and severity outcomes at end of study compared to baseline
in women randomised to placebo therapy. For example, back
transformation of the log transformed hot flush frequency data
(Comparison 7.2) suggests that an approximate 58% reduction
in the hot flush frequency for placebo therapy at end of study
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compared to baseline (% reduction 57.7, 95%CI 45.1 to 67.7,
random eGects) is characteristic of these trials.

Comparison 8: Investigation of assumptions
The proportional odds assumption and the approximation used
for estimation the log odds ratio (LOR) from summary statistics
requires investigation. Full categorical (0 to 3 scale) severity data
were available for three studies (Conard 1995; Chung 1996; Blumel
1994) at both baseline and end of study with additional three
month data (as well as end of study data) available for Blumel
1994. There were a total of three baseline data sets and four
treatment data sets for evaluation of both the proportional odds
assumption and the odds ratio approximation used for estimating
the odds ratio from the summary statistics (Comparison 8.1). There
was no indication of lack of fit due to the proportional odds
assumption, as estimated by the residual deviance from the logistic
regression model (Whitehead 1999a), in each of these data sets.
The approximation to the log odds ratio (LOR) from the summary
statistics was generally in close agreement with that derived
by logistic regression from the categorical data. Therefore, the
proportional odds assumption and its method of approximation
from summary statistics, appear valid for these data.

D I S C U S S I O N

This was the first systematic review of the eGect of HT on vasomotor
symptoms. This update which adds three more trials reinforces
but does not change the conclusion of the original review that HT
is highly eGective in the control of vasomotor symptoms. There
were a large number of studies in the international literature on
the topic. Due to the variety of modes of HT and the variable
quality of the studies, it was decided to limit the review to the
eGect of oral HT versus placebo on hot flushes and night sweats
in well conducted, double-blind, randomised trials of at least
three months duration prior to any cross-over of therapies. There
also had to be no confounding from concurrent therapies in the
experimental protocol. These criteria eliminated many otherwise
well conducted studies that lacked, for instance, a placebo group or
where therapy continued for less than three months. The quality of
the included studies was generally high in regard to concealment of
treatment allocation, outcome assessment and baseline equality.
However, several included studies had a greater then 10% loss to
follow- up, and the majority of studies did not analyse the data
on an intention-to-treat basis. Failure to conduct an intention-to-
treat analysis has the potential to underestimate the treatment
eGect if there are more withdrawals from the placebo group due
to a perceived failure to alleviate vasomotor symptoms. Similarly,
this methodological weakness may also underestimate the number
of side-eGects if these were the reasons for withdrawal in the
participants not followed up.

Overall the withdrawal rate was relatively low. When withdrawals
were documented as due to lack of therapeutic eGect, they were
more common in the placebo group (Comparison 6.1). This was
the case in both the meta-analysis of all the trials with such data
and in the three trials with intention-to-treat . Withdrawals due to
adverse events were more common in the HT group and reached
significance in the PEPI trial where intention-to-treat analysis was
performed.

An approximate 58% reduction in hot flush frequency between
baseline and end of study was observed in women randomised
to placebo therapy in the trials included in this review. This

reduction may be due to a variety of reasons including
fluctuating endogenous oestrogen levels and symptoms during
the perimenopause, a natural decline in symptoms over time
postmenopausally, relief of anxiety over symptoms due to
counseling received during the course of the trial, or systematic
diGerences in the self-recording of symptoms over time. These
data illustrate the importance of blinded trials which include a
placebo or reference treatment group for evaluation of therapy for
vasomotor symptoms. Thus, it is very important for the eGect of
HT or any other therapeutic modality prescribed for vasomotor
symptoms to be assessed in a blinded manner against a placebo
or reference therapy lest a false impression of eGicacy be claimed.
Claims of around a 50% eGectiveness in the reduction of hot flushes
from baseline may be seen in uncontrolled studies for therapies
such as phytoestrogens (Nachtigall 1999). Such degrees of eGect
are not better than the placebo eGect commonly seen in rigorous
double-blind randomised placebo-controlled trials assessing these
outcomes.

This review shows that oral HT is highly eGective in alleviating
hot flushes and night sweats compared to placebo. The results
were analysed for "end of study" data (ranging from three months
to three years) and for three months HT only and these results
were comparable. All studies were consistent in showing benefit
of HT compared to placebo for vasomotor symptoms, but there
was evidence of heterogeneity indicating diGerences in the size
of the eGect between studies. For example, for the hot flush
severity analysis for the thirteen trials with severity data, there was
substantial heterogeneity. ThePEPI 1998 trial, which contributed
37.5% to the total weight of the analysis for the end of study data
(Comparison 2.8), contributed substantially to this heterogeneity.
The PEPI 1998 trial showed a significant reduction in vasomotor
symptoms (OR = 0.42), but this was of a smaller magnitude
compared to the eGect seen in the other combined trials (OR = 0.12).
Reasons why the treatment eGect was apparently less in the PEPI
1998 trial may be possibly related to the older participants and/
or the longer duration of the trial. Women with severe vasomotor
symptoms were specifically excluded from the PEPI 1998 trial, and
the participants (with a mean age at baseline of 56 years) were
older than the mean age of participants of other trials at baseline.
The PEPI study was also by far the longest duration trial (three
years) which, in an end of study analysis, would compound this
age diGerence. This age diGerence may be important as vasomotor
symptoms are primarily a feature of the early post-menopausal
years and generally disappear over time.

There is potential for publication bias due to selective reporting of
vasomotor symptoms in this meta-analysis as nine trials reporting
no vasomotor outcomes were excluded from this review. However,
the extent of such publication bias is impossible to assess. The
clinical eGect of HT is broad, not only in relation to the alleviation of
symptoms at menopause (of which vasomotor symptoms are only
a part), but in relation to other outcomes such as the eGect on the
endometrium, bowel and breast, bone metabolism, cardiovascular
disease, stroke, venous thromboembolism, cognitive function and
dementia. The methodologies of all trials were scrutinised carefully
for any indication of whether vasomotor symptoms were recorded.
Only the large, well funded trials can attempt to assess a broad
range of outcomes and it is expected that there are a considerable
number of trials which have not addressed vasomotor symptoms.
Of the two large trials considered for inclusion in this review,
vasomotor data were obtained from the PEPI 1998 trial, and
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the authors of the CHART 1996 study confirmed that vasomotor
outcomes were not recorded in that trial. The largest trial of HT,
WHI, excluded women with prevalent vasomotor symptoms at
entry and although menopausal symptoms were recorded in a
small minority, this was not a suitable trial to assess the eGect of HT
on vasomotor symptoms.

Comparing the size of eGect in trials that only used combined
oestrogen plus progestogen HT versus placebo with trials that
only used oestrogen versus placebo has obvious limitations
due to possible inter-trial diGerences in regard to populations,
protocols etc. However, an apparently significant trend was seen
for combined HT to have a greater eGect than oestrogen alone for
hot flush severity. When all trials, including PEPI, were combined
for severity data (Comparison 4.7), the estimate for oestrogen only
therapies versus placebo was OR 0.35 (95% CI 0.22, 0.56) and for
combined HT versus placebo, the estimate was OR 0.10 (95% CI
0.06 to 0.19). There was a similar trend in the hot flush frequency
analysis, which contained fewer trials, which was not statistically
significant (Comparisons 4.1,4.2). These data are suggestive of an
additive ameliorative eGect on hot flush severity when progestogen
is added to oestrogen, but is not conclusive. The most appropriate
analysis for comparison of oestrogen alone to combined oestrogen
and progestogen therapy is direct, within trial comparisons. Such
an analysis could not be performed for this review as we may have
excluded informative studies through the placebo requirement.
Two trials (Dennerstein 1978; PEPI 1998) in this review did include
all three arms in the one trial. The Dennerstein 1978 trial reported
no statistically significant diGerence between the oestrogen alone
and combined oestrogen and progestogen arms for hot flush
frequency. The PEPI 1998 trial data suggested some increase in
eGectiveness of combined HT versus placebo (OR 0.38, 95% CI 0.25
to 0.58) over oestrogen alone versus placebo (OR 0.53, 95% CI 0.32
to 0.89), for hot flush severity, but a direct comparison of combined
HT versus oestrogen only HT did not reach statistical significance (P
= 0.085). The frequency of hot flushes was not assessed in this trial.
A separate review is required to examine the relative eGectiveness
of combined oestrogen and progestogen compared to oestrogen
alone.

The oestrogens used in the trials were varied. Twenty trials used
oestradiol and nine used conjugated equine oestrogens and ethinyl
oestradiol, Mestranol, Quinestrol and piperazine oestrone sulphate
were all used at least once in separate trials. Assessment of diGerent
oestrogen types and dosages is most appropriately obtained from
a meta-analysis of appropriate "within studies" comparisons. The
protocol of this review included only placebo-controlled studies
and there are separate studies in the literature which compare
diGerent oestrogen dosages but do not have a placebo control. A
separate review could examine the minimum, clinically eGective
dose of each oestrogen. However, in clinical practice, each woman
absorbs oral oestrogen diGerently (Helton 1977) and has an
individual response to oestrogen such that it is important to use
a flexible regimen to find the individual's ideal dose that keeps
her between menopausal symptoms and oestrogenic side-eGects
such as sore breasts or nausea. In clinical practice, younger women
in general need higher doses for symptomatic relief than older
women and an empirical starting dose can be selected on this
basis and varied with the clinical response. Clinical trials of fixed
regimens are usually not ideal regimens in clinical practice as
flexibility and individualisation of therapy is required to achieve
the best clinical response and the greatest chances of adherence

to therapy. The optimal dose found in a trial population may not
be the optimal dose for an individual and tailoring of hormone
replacement regimens and doses is likely to give a better balance
between symptoms and side-eGects.

The progestogens used in the trials in this review
were norethisterone, norethisterone acetate, levonorgestrel,
nomogestrol acetate, medroxyprogesterone acetate, cyproterone
acetate and micronized progesterone. As with comparisons of
oestrogens and oestrogen doses, evaluation of the eGect of
diGerent types, doses and modes of progestogen therapy on
vasomotor symptoms would be best estimated in a separate review
with trials selected specifically to address these questions.

Only one trial (Baerug 1998) grouped participants as peri-
menopausal or post-menopausal. There were more symptoms in
the recently post-menopausal women as assessed by the hot flush
weekly weighted score. However, there was no apparent diGerence
in the HT treatment eGect when analysed as the percentage
reduction relative to the placebo group between peri- and post-
menopausal women. Many trials included both peri- and post-
menopausal women but did not analyse for this variable. There
were insuGicient data overall to ascertain whether HT had any
greater or lesser eGect on vasomotor symptoms before or aKer
menopause.

There were data on quality of life assessment in only one
study (Bech 1998). These data showed a small, non-significantly
improved quality of life on HT compared to placebo therapy.

The description of possible side-eGects and adverse events in the
trials assessed was inconsistently reported and oKen not expressed
numerically to allow meta-analysis of these events. The data
and descriptions available have been summarised in Comparison
6.4. The incidence of any adverse events was significantly higher
(Comparison 6.3), and rates of withdrawal from therapy due to
adverse events were marginally, but not significantly, higher for
women randomised to HT compared to women randomised to
placebo therapy (Comparison 6.2). Uterine bleeding in women
on continuous combined HT, nausea and breast tenderness were
the commonest reported side-eGects. This has been reported
further in a recent Cochrane Review (Lethaby 2004). With the
exception of uterine bleeding in women on continuous combined
HT regimens, most studies reported a low prevalence of side-
eGects. Clinical practice and other trials (MacLennan 1993) with
continuous combined HT show that initial bleeding or spotting
is very common but mostly disappears aKer several months.
Headaches were not clearly influenced by HT with some studies
reporting a reduction in baseline headaches with HT but a small
increase in women on HT who had no headaches at baseline.
Headaches as a potential menopausal symptom and the eGect of
HT on headaches and migraine deserves a formal systematic review
of its own where trials have defined this symptom at entry and
as an outcome. Similarly, weight gain or loss on HT has been the
topic of a separate Cochrane review (Norman 1999) and no change
in weight or body mass index compared to placebo therapy was
seen in trials where this was a measured outcome. Other reported
side-eGects and serious adverse events in placebo and treatment
groups were reported rarely without any apparent preponderance
in either group. Nausea and sore breasts are oKen described as
a start up symptom especially in older women taking HT for the
first time. In clinical practice, where these symptoms persist, HT
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dosages are usually reduced to try to eliminate these side-eGects.
An artificial aspect of most clinical trials is that during the trial,
the dose of HT is fixed. Thus there may be more withdrawals from
therapy due to side-eGects than might happen if tailoring of the
dose to the individual was allowed. The incidence of rarer, more
serious side eGects such as breast cancer and stroke have recently
been reported for the combined HT and oestrogen only arms of WHI
(WHI 2002; WHI 2004). It is important to diGerentiate between the
global index of major adverse outcomes under age 60, when most
HT is used and the higher incidence of these morbidities seen when
HT was initiated in the older age groups of WHI.

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

Implications for practice

HT is a highly eGective therapy for the treatment of hot flushes
and night sweats and its eGect was sustained in trials of three
months to three years duration. Apart from bleeding on combined
continuous HT, side-eGects were not commonly reported. There
were no reports of serious adverse events during these short term
trials. The eGectiveness and short term safety of oral HT for the
alleviation of hot flushes and night sweats appears to be well
established in trials performed to date in symptomatic women
around menopause. Longer term safety has been addressed in
other trials (WHI 2002; WHI 2004), and this may be an issue for
women wanting to take HT for longer periods to control symptoms.
It is beyond the scope of this review to diGerentiate between oral
HT products, combinations, doses or regimens.

Implications for research

More research is not necessary to confirm the eGicacy of oestrogen
or combined oestrogen and progestogen in ameliorating hot

flushes and night sweats. The eGect is very strong. However,
further research is merited on the lowest eGective doses of HT and
whether combinations of low dose oestrogen and progestogens
may achieve the equivalent eGect of a higher dose of oestrogen
when used alone. Although it may be diGicult to define equipotency
between diGerent oestrogens and progestogens, trials of product
versus product and regimen versus regimen would also be helpful
to detect any clinical diGerences, advantages and disadvantages. It
would be helpful if such trials used a validated symptom scoring
system and methods of describing frequency and severity were
standardised and combined into one numerical score. Such trials
should carefully monitor reasons for withdrawal for the study
and intention-to-treat analysis should be conducted. In time,
similar systematic reviews of the eGect of HT on other putative
menopausal symptoms should be performed e.g. psychological,
locomotor and urogenital symptoms, such as a recent Cochrane
review which has examined the use of local oestrogen for vaginal
atrophy in postmenopausal women (Suckling 2004). The eGect
of other routes of HT e.g. transdermal and other menopausal
therapies e.g. tibolone, also require such reviews.
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Methods Study Design: parallel, double-blinded, multicentre, placebo-control, randomised clinical trial 
Randomisation: not stated 
Number of Centres: 7 
Duration of Trial: 12 weeks 
Power Calculations: none 
Number of women randomised: 128 to five treatment arms 
Number of women analysed: 100 
Intention-to-treat analysis: no 
Losses to follow-up /withdrawals from treatment: 28/128 = 22% 
Compliance: 98% compliance in patients who completed the study (assessed by unused tablets) 
Source of Funding: not stated

Participants Menopausal status: peri- and post-menopausal 
Age : mean 50.6 years, SD 5.9 
Location: USA 
Ethnicity: not stated 
Source: general and gynaecological practices 
Inclusion Criteria: healthy natural or surgically post-menopausal women, FSH > 40IU/ml and serum
oestradiol < 30 pg/mL (surgical menopause only), age 40 to 60 years (natural menopause only), moder-
ate severe vasomotor symptoms (>5/day of moderate to severe intensity) 
Exclusion Criteria: significant past or present illness, genitourinary symptoms, psychological symp-
toms, gastrointestinal conditions, chronic headaches, any contraindications to oestrogen usage, HRT
within 3 months, concomitant medications that may affect study parameters, alcohol or drug abuse,
laboratory abnormalities, Pap smear dysplasia, endometrial hyperplasia 
Confirmation of Ovarian Failure: FSH > 40IU/ml and serum oestradiol < 30 pg/mL (surgical menopause
only) 
Baseline Equality: not reported for vasomotor symptoms. Groups equal for age, age at menopause,
weight, history of HRT and history of abnormal Pap smear 
Baseline Symptoms: all women had moderate-severe vasomotor symptoms at baseline (inclusion cri-
teria)

Interventions Rx1 (E only): micronised oestradiol 1mg/day (Estrace)Rx2 (E only): micronised oestradiol 2 mg/day (Es-
trace)Rx3 (E): conjugated equine oestrogens (CEE) 0.625 mg/day (Premarin)Rx4 (E): conjugated equine
oestrogens (CEE) 1.25 mg/day (Premarin)Rx5: placeboHRT and placebo tablets were identical.Co-inter-
ventions: none reported

Outcomes 1. Losses to follow-up. 
2. Any adverse events. 
Mean daily frequency of vasomotor events was not suitable for meta-analysis as no standard devia-
tions or ranges were reported. Similarly, data for side-effects such as breast tenderness, nausea, vomit-
ing and headaches was incomplete for meta-analysis.

Notes Attempts were made to contact the authors, but no response was obtained.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Archer 1992 

 
 

Methods Study Design: parallel, double-blind, multicentre, placebo-control, clinical trial 
Randomisation: coded medication provided by manufacturer 
Number of centres: 5 
Duration of Trial: 12 weeks 
Power Calculations: none 

Baerug 1998 
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Number of women randomised: 119 to three treatment groups 
Number of women analysed: 108 
Intention-to-treat analysis: no 
Losses to follow-up/withdrawals from treatment: 11/119 = 9%. Breakdown: adverse events (5), lack of
effect (3), other (3). 
Compliance: not stated 
Source of Funding: Novo Nordisk A/S, Bagsvaerd, Denmark

Participants Menopausal status: peri- and post-menopausal 
Age: mean 51 years, SD 4 Range = 45 to 61 years 
Location: Norway Ethnicity: not stated 
Source: gynaecological clinics 
Inclusion Criteria: healthy women aged 45 to 61 years, moderate to severe vasomotor symptoms, at
least 3 months amenorrhoea 
Exclusion Criteria: abnormal bleeding, known or suspected breast or endometrial cancer, liver disease,
venous thromboembolism, cardiac dysfunction, diabetes or thyroid disease, porphyria, current treat-
ment with liver inducing medication and use of HRT of any steroids within the past 3 months 
Confirmation of Ovarian Failure: not stated 
Baseline Equality: equality reported for vasomotor symptoms, age, age at menopause, time since
menopause, weight and previous HRT use 
Baseline Symptoms: number of participants with vasomotor symptoms at baseline not stated but in-
clusion criteria required moderate-severe hot flushes. The average severity score at baseline was 2.7 (0
to 3 scale).

Interventions Rx1 (E+P, CCT): 1mg E2 and 0.25mg NETARx2 (E+P, CCT): 1mg E2 and 0.5mg NETA (Activelle, Novo
Nordisk)Rx3: placeboHRT and placebo preparations not reported.Co-interventions: none reported

Outcomes 1. Hot flush frequency2. Vasomotor severity (Kupperman's Index and Vasomotor subscale of Greene's
Climacteric Score))3. Hot flush weekly weighted score4. Losses/withdrawals

Notes The author was contacted and kindly provided further data.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Baerug 1998  (Continued)

 
 

Methods Study Design: parallel, double-blind, multicentre, placebo-control, randomised, clinical trial 
Randomisation: block randomisation with numerically precoded treatment packs 
Number of centres: 8 
Duration of Trial: 24 weeks 
Power Calculations: none 
Number of women randomised: 160 
Number of women analysed: 156 
Intention-to-treat analysis: not clear 
Losses to follow-up: 4/160 = 2.5% (all exclusions because they did not conform to participant selection
criteria) 
Withdrawals from treatment: 23 = 14.4% 
Compliance: not stated 
Source of Funding: Warner-Lambert Research Institute, Bureau of Medicine and Surgery, US Navy

Participants Menopausal status: Peri- and post-menopausal (surgical or natural) 
Age: not stated 
Location: USA 

Baumgardner 1978 
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Ethnicity: not stated 
Source: gynaecological practice 
Inclusion Criteria: moderate to severe hot flushes due to oestrogen deficiency, no oral HRT within 8
weeks 
Exclusion Criteria: organic disease, contraindications to oestrogens including diseases of the breast,
neoplasia, abnormal genital bleeding, thromboembolic disorders, impaired liver function 
Confirmation of Ovarian Failure: not reported 
Baseline Equality: equal distribution of moderate: severe hot flushes in both groups; other baseline
measures not reported 
Baseline Symptoms: all participants had moderate-severe vasomotor symptoms at baseline (inclusion
criteria)

Interventions Rx1 (E only): quinestrol 0.1 mg/day for 1 week then 0.1 mg weeklyRx2 (E only): quinestrol 0.1 mg/day
for 1 week then 0.2 mg weeklyRx3 (E only): conjugated equine oestrogens (CEE) 1.25 mg/day for 21/28
daysRx4: placeboHRT and placebo preparations were identical.Co-interventions: essential non-hor-
monal medications were permissibleTreatment crossovers: women who discontinued the trial beyond
1 month because of unsatisfactory relief of symptoms were placed on CEE 1.25 mg. day for 21/28 days.
The number of these women were not reported.

Outcomes 1. Number of participants with moderate-severe hot flushes. 
2. Withdrawals from therapy 
Outcomes for hot flush frequency were not suitable for meta-analysis as they were expressed as a
percentage of baseline and no standard deviations were reported. Side-effect data, included uterine
bleeding, nausea, breast discomfort, pruritis vulvae and headaches was not suitable for meta-analysis.

Notes Attempts were made to contact the author with no response.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Baumgardner 1978  (Continued)

 
 

Methods Study Design: parallel, double-blind, placebo-control, randomised clinical trial 
Randomisation: not stated 
Duration of Trial: 12 months 
Power Calculations: none 
Number of women randomised: 151 
Number of women analysed: 105 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from therapy: 46/151 = 30%. Breakdown: withdrawals from therapy
(20), losses not specified (7), invalid data (19) 
Compliance: not stated 
Source of Funding: not stated but in part Novo Nordisk

Participants Menopausal status: peri- and post-menopausal 
Age: not stated 
Location: Frederiksborg County, Denmark Ethnicity: not stated 
Source: population based recruitment 
Inclusion Criteria: born between 1930 and 1933, last spontaneous bleeding more than 6 and less than
24 months prior to commencement of study 
Exclusion Criteria: oestrogen dependent neoplasia, thromboembolic disease, liver or pancreatic dis-
ease, diabetes mellitus, severe obesity, diseases with high or low bone turnover, medications known to
influence bone metabolism or provoke induction of liver enzymes 
Confirmation of Ovarian Failure: menopausal status evaluated by FSH but criteria not reported 

Bech 1998 
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Baseline Equality: there was a significantly lower hot flush severity score in placebo group at baseline.
Baseline equality was reported for time since last spontaneous bleeding, body weight, smoking habits
and alcohol intake 
Baseline Symptoms: number of women with symptoms at baseline not reported

Interventions Rx1 (E+P CCT): 2mg oestradiol (E2) and 1 mg norethisterone acetate (NETA) for 24/8 days, Kliogest) 
Rx2 (E+P, cyclic): 2mg E2 days 1 to 12, 2 mg E2 + 1mg NETA days 12 to 22, 1 mg E2 days 23 to 28, Trise-
quens) 
Rx3: placebo 
HRT and placebo preparations were identical 
Co-interventions: none reported

Outcomes 1. Hot flush severity 
2. Losses to follow-up 
3. Quality of life (GHQ-11) 
Data for severity of sweats was reported separately and was not used in the analysis. There was no
side-effect data reported.

Notes In addition to vasomotor symptoms and the Kupperman's Index, the paper by Bech 1998 also report-
ed on psychometric measures such as the Beck Depression Inventory and General Health Question-
naire. The study by Obel 1993 is apparently the same study but reports on biochemical parameters
such as FHS, sex hormone-binding globulin (SHBG) and serum E2 over a longer (2 year as opposed to 12
months) follow up.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Bech 1998  (Continued)

 
 

Methods Study Design: parallel, double-blind, placebo- control, single centre, randomised clinical trial 
Randomisation: computer generated 
Duration of Trial: 6 months 
Power Calculation: no 
Number of women randomised: 50 
Number of women analysed: 48 
Intention-to-treat analysis: no 
Losses to follow-up/withdrawals from treatment: 2 (= 4%). Reasons not stated. 
Compliance: not stated 
Source of Funding: hospital

Participants Menopausal status: peri- and post- menopausal (surgical or natural not specified) 
Age: mean 52.6 years, SD 4.7 (range 37 to 66) 
Location: Chile 
Ethnicity: not reported 
Source: clinical check-up of hospital workers 
Inclusion Criteria: symptoms attributable to menopause, amenorrhoea > 6 months, FSH > 40IU/ml,
plasma oestradiol < 50pg/ml 
Exclusion Criteria: chronic illness, hormone dependent malignancies, HRT use within 6 months, use of
lipid profile altering medication within 6 months 
Confirmation of Ovarian Failure: FSH > 40IU/ml, plasma oestradiol < 50pg/ml (inclusion criteria) 
Baseline Equality: similarity of age, years since menopause, body mass index, arterial systolic and dias-
tolic blood pressure and baseline vasomotor symptoms reported 
Baseline symptoms: 68% of participants had vasomotor symptoms at baseline (32% mild, 36% moder-
ate-severe)

Blumel 1994 
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Interventions Rx1 (E+P, CCT): oestradiol valerate 2mg with 2.5mg medroxy progesterone acetate Rx2: placebo HRT
and placebo preparations were identical in appearance.Co-interventions: none reported

Outcomes 1. Vasomotor severity score (0-3 scale, summary statistics and breakdown by severity category). 
2. Number of women with hot flushes. 
3. Number of women with moderate-severe hot flushes. 
4. Losses to follow-up. 
Side-effect data not suitable for meta-analysis.

Notes Other outcomes included lipid profiles, endometrial thickness and depression. The author was con-
tacted and individual patient data relating to vasomotor outcomes was kindly supplied.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Blumel 1994  (Continued)

 
 

Methods Study Design: cross-over, double-blind, single centre, randomised clinical trial 
Randomisation: not stated 
Duration of Trial: 12 months (6 months for each phase) 
Power Calculations: none 
Number of women randomised: 68 
Number of women analysed: 61 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 7/68 = 10.3%. Reasons not stated. 
Compliance: not stated 
Source of Funding: not stated

Participants Menopausal status: Peri- and post- menopausal 
Age: not stated 
Location: London, UK. Ethnicity: not stated 
Source: menopause clinic 
Inclusion Criteria: post-menopausal or at least 3 months between menses 
Exclusion Criteria: severe menopause symptoms 
Confirmation of Ovarian Failure: not stated 
Baseline Equality: not reported 
Baseline Symptoms: the majority of participants had vasomotor symptoms, none severe, at baseline
(actual number not reported)

Interventions Rx1 (E, high dose): conjugated equine oestrogens 1.25 mg/day for 21/28 days (Premarin)Rx2: place-
boThere was no statement that HRT and placebo tablets were identical.Co-interventions: none report-
ed

Outcomes Outcome data for hot flush rating, losses and side-effects were not suitable for meta-analysis as not da-
ta was available for the end of the first phase of the cross-over trial.

Notes This study reported a variety of physical and psychological symptoms attributable to the climacteric
in addition to potential side effects. Results for two trials were reported. The first (Study I), consisting
of participants with severe menopausal symptoms, was not eligible for this review as each treatment
phase was for only 2 months. The study may not have conformed to the review protocol in that there
was no stated exclusion of participants who had taken HRT within the month preceding trial com-
mencement. The authors have not replied to our enquiries for further data.

Campbell 1976 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Campbell 1976  (Continued)

 
 

Methods Study Design: cross-over, double-blind, placebo-control, single centre, randomised clinical trial 
Randomisation: performed by the manufacturer of the treatment packs (Novo Nordisk, Bagsvaerd,
Denmark). 
Duration of Trial: 12 months total (6 months for each phase) 
Power Calculation: not stated 
Number of women randomised: 100 
Number of women analysed: 83 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 17/100 (17.0%) total. Breakdown: 1 withdrew from
study (reason not stated), 6 were not compliant and were excluded, 10 failed to attend follow-up (rea-
sons not stated). 
Compliance: assessed by unused pill counts and serum oestradiol. Non-compliant participants were
excluded from analysis. 
Source of Funding: not stated.

Participants Menopausal status: post-menopausal (surgical) 
Age: mean 43.8 years, SD 4.9 Location: The Prince of Wales Hospital, Hong Kong. Ethnicity: Hong Kong
Chinese. 
Source: hospital HRT clinic 
Inclusion Criteria: total abdominal hysterectomy and bilateral salpingoophorectomy; no contraindica-
tions to oestrogen; no current HRT. 
Exclusion Criteria: lack of compliance (medication taken on average less than 25 days/month) 
Confirmation of Ovarian Failure: mean baseline FSH level = 78 IU/L 
Baseline Equality: reported for vasomotor symptoms, age, weight, height, age at menopause, years
since menopause, FSH, LH and E2. E2 levels were significantly higher in the group that received HRT
first. 
Baseline Symptoms: 66% of participants had vasomotor symptoms at baseline (37% moderate, 29%
moderate-severe)

Interventions Rx1 (E only) : oestradiol (Estrofem) 2mg/day for 28/28 daysRx2: placeboHRT and placebo tablets were
identically packagedCo-interventions: none reported

Outcomes 1. Vasomotor severity score. 
2. Number of women with hot flushes. 
3. Number of women with moderate-severe hot flushes. 
Losses to follow-up and side-effect data were not suitable for meta-analysis.

Notes This trial is a study of HRT in Asian women. Data was used from the first phase (duration = 6 months)
of the cross-over trial. The author was contacted and further information supplied. The time since pre-
vious HRT was not specified and may have not entirely conformed to the study protocol (HRT within 1
month excluded).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Chung 1996 
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Methods Study Design: parallel, double-blind, placebo-control, randomised clinical trial (number of centres not
stated) 
Randomisation: computer generated list of numbers 
Duration of Trial: 3 months 
Power Calculation: no 
Number of women randomised: 57 
Number of women analysed: 50 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from Treatment: 7 (= 12 %). Breakdown: lack of efficacy (2 from place-
bo group), side effects (2 from placebo group, 2 from HRT groups), not stated (1). 
Compliance: not stated 
Source of Funding: pharmaceutical

Participants Menopausal status: peri- and post- menopausal (all natural) 
Age: mean 51.8 years, SD 4.1 (range 44 to 61) 
Location: Paris, France. Ethnicity: not reported. 
Source: Hospital clinics 
Inclusion Criteria: amenorrhoea and hot flushes for more than 6 months, serum FSH greater than 30 IU/
ml 
Exclusion Criteria: surgical menopause, symptoms or history of thromboembolic and/or arterial dis-
ease, general disorders, diabetes, obesity, weight fluctuations, eating disorders, hyperlipidaemia, more
than 10 cigarettes per day, known or suspected cancer, hysterectomy, endometrial hyperplasia, en-
docrinologic disorders, no steroids or drugs that affect blood pressure, lipid or hepatic metabolism
within past 2 months 
Baseline Equality: similarity of age, age at menopause, years since menopause, body mass index and
blood pressure reported. 
Baseline symptoms: 100% of participants had vasomotor symptoms at baseline (93% moderate-se-
vere).

Interventions Rx1 (E+P, cyclic): oestradiol (E2) 1mg days 1 to 24 with 2.5mg nomegestrol acetate days 11 to 24 
Rx2 (E+P, cyclic): oestradiol (E2) 1.5 mg days 1 to 24 with 3.75 mg nomegestrol acetate days 11 to 24. 
Rx3: placebo 
The similarity of HRT and placebo preparations was not reported. 
Co-interventions: none reported

Outcomes 1. Daily hot flush frequency (diurnal and nocturnal). 
2. Vasomotor severity score 
3. Number of women with hot flushes. 
4. Losses to follow-up. 
Side-effect data not suitable for meta-analysis.

Notes The primary outcomes of this study related to cardiovascular risk factors. The exclusion of HRT with-
in one month of study commencement was not explicitly stated, however the exclusion criteria did ex-
cludes taking of any lipid altering drugs (presumably including HRT) within 2 months prior to the study.
The author was contacted and individual patient data relating to vasomotor outcomes was kindly sup-
plied.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Conard 1995 
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Methods Study Design: cross-over, double-blind, single centre, randomised clinical trial 
Randomisation: precoded treatment packs generated by a random numbers scheme 
Duration of Trial: 6 months (3 months for each cross-over phase) 
Power Calculations: none 
Number of women randomised: 35 
Number of women analysed: 30 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 5/35 = 14.3% 
Compliance: not stated but one patient excluded for lack of compliance 
Source of Funding: Macclesfield Hospital, Withington Hospital, MRC, Ayerst Laboratories

Participants Menopausal status: peri- and post-menopausal (surgical and natural) 
Age: mean 52 years (range 40 to 61) 
Location: Cheshire UK Ethnicity: not stated 
Source: general practice in rural and industrial England 
Inclusion Criteria: menopause symptoms persisting for more than 6 months, 
Exclusion Criteria: history of thromboembolism, breast and genital cancer 
Confirmation of Ovarian Failure: FHS levels not measured but the inclusion criteria specified that
menopause symptoms must have persisted over 6 months. 
Baseline Equality: number of hot flushes were higher in placebo group at baseline (mean of 56 com-
pared to 39) but this was not significant (P = 0.26). Baseline equality of other parameters was not re-
ported. 
Baseline Symptoms: 27/30 (90%) of participants had hot flushes at baseline

Interventions Rx1 (E only): conjugated equine oestrogens 1.25 mg/day for 21/28 days (Premarin)Rx2: placeboHRT
and placebo preparations were identical in appearanceCo-interventions: none reported

Outcomes 1. Hot flush frequency 
2. Number of women with hot flushes 
Side-effects and withdrawals were not reported for first phase of cross-over trial.

Notes There was no specific exclusion of HRT within one month of study commencement however this is im-
plied in that participants were monitored for persistence of menopausal symptoms over 6 months pri-
or to the trial commencement. The primary outcomes of this trial were climacteric symptoms (Kupper-
man's Index). Other outcomes reported were vaginal cytology (karyotypic index) and outcomes relat-
ing to blood clotting. The author was contacted and kindly provided further data (including some indi-
vidual patient data).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Coope 1975 

 
 

Methods Study Design: cross-over, double-blind, single centre, randomised clinical trial 
Randomisation: precoded treatment packs generated by a random numbers scheme 
Duration of Trial: 14 months (6 months for each treatment, with an intervening 2 months "washout"
period 
Power Calculations: none 
Number of women randomised: 66 
Number of women analysed: 55 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 11/66 = 16.7% 
Compliance: not stated 

Coope 1981 
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Source of Funding: Abbot Pharmaceuticals, Withington Hospital Manchester

Participants Menopausal status: peri-menopausal and post-menopausal (surgical and natural) 
Age: mean 48 years 
Location: England Ethnicity: not stated 
Source: recruited from a semi-rural general practice 
Inclusion Criteria: menopausal women aged 40 to 60 suffering from depression 
Exclusion Criteria: contraindications to oestrogen therapy such as thrombosis, breast or genital cancer
or ischaemic heart disease, severe depression or suicidal tendencies 
Confirmation of Ovarian Failure: FSH measured at baseline (mean 45 IU/L) 
Baseline Equality: baseline equality reported for hot flush frequency in addition to age, natural
menopause vs surgical menopause, proportions still menstruating, depression scores, well being as-
sessment, FSH and serum oestrone levels. 
Baseline Symptoms: not stated

Interventions Rx1(E only): piperazine oestrone sulphate 1.5 mg/day for 21/28 daysRx2: placeboHRT and placebo
preparations were identical in appearance.Co-interventions: psychotropic drugs were prescribed but
usage was "kept to a minimum". Women were asked not to take aspirin, phenylbutazone or any drugs
that could affect blood clotting tests.

Outcomes 1. Hot flush frequency/week 
Side-effect data were not reported for first phase of cross-over trial.

Notes The primary outcomes of this study related to depression as assessed by the Beck depression invento-
ry. Other outcomes (reported more fully in the second study) related to biochemical parameters and
coagulation outcomes. The author was contacted and kindly supplied further information.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Coope 1981  (Continued)

 
 

Methods Study Design: double-blind, cross-over, single centre, randomised clinical trial 
Randomisation: not stated 
Duration of Trial: 6 months (3 months each phase) 
Power Calculations: none 
Number of women randomised: 32 women to two treatment groups 
Number of women analysed: not clear (only analysed patients with each symptom at baseline) 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: not stated 
Compliance: not stated 
Source of Funding: not stated

Participants Menopausal status: peri-menopausal 
Age: 38 to 56 years (mean 47) 
Location: Hillerod, Denmark. Ethnicity: not stated 
Source: gynaecological department 
Inclusion Criteria: age 38 to 56 years, metrorrhagia, normal gynaecological examination, no HRT within
1 month 
Exclusion Criteria: not defined 
Confirmation of Ovarian Failure: not stated 
Baseline Equality: not stated 
Baseline Symptoms: 25/32 participants had hot flushes, 21/32 had perspiration and 13/32 had palpita-
tions at baseline

Davidsen 1974 
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Interventions Rx1 (E+P, cyclic): 2mg oestradiol valerate days 1 to 11, 2 mg oestratiol valerate + 0.5 mg norgestrel days
12 to 21 (Cycloprogynova ) 
Rx2: placebo 
The similarity of HRT and placebo was not reported. 
Co-interventions: none reported

Outcomes Data for number of women with flushes, perspiration and palpitations were not suitable for meta-
analysis as there was not data for the end of the first phase of the cross-over and only women with
symptoms at baseline were analysed for each of these outcomes. Similarly, side-effect data for nausea,
breast tenderness, blood pressure and bleeding patterns was not available for the end of the first cross-
over phase and losses to follow-up data was not reported.

Notes Other outcomes for the trial included psychological symptoms. Several unsuccessful attempts were
made to contact the authors.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Davidsen 1974  (Continued)

 
 

Methods Study Design: double-blind, cross-over, single centre, randomised clinical trial 
Randomisation: method not stated 
Duration of Trial: 12 months (3 months for each of the four treatment groups ) 
Power Calculations: none 
Number of women randomised: 50 to four treatment groups 
Number of women analysed: 36 women completed the trial of which 32 were analysed for hot flush
outcomes 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 14 (= 28%). This includes one woman with remaining
functioning ovarian tissue excluded post enrolment. The remaining withdrawals from treatment were
predominantly due to psychological symptoms. 
Compliance: not stated 
Source of Funding: grant-in-aid from Wyeth Pharmaceuticals Pty Ltd, Allen and Hanburys and Organon
(Australia Pty Ltd)

Participants Menopausal status: post-menopausal (all surgical) 
Age: mean 46.2 years, SD 8.9 Location: Melbourne, Australia 
Ethnicity: not stated 
Source: both private patients involved in a prior study of the sequelae of hysterectomy and bilateral
salpingo-oophorectomy and newspaper advertisement 
Inclusion Criteria: both hysterectomy and bilateral salpingo-oophorectomy, age < 65 years, no con-
traindications to HRT, stable, heterosexually active relationship 
Exclusion Criteria: not stated 
Confirmation of Ovarian Failure: not stated, but all surgical menopause 
Baseline Equality: not stated 
Baseline Symptoms: not stated

Interventions Rx1: (E only ): ethinyl oestradiol 50 mg/dayRx2 (E+P, CCT): ethinyl oestradiol 50 mg/day, levenorgestrel
250 mg/day (Nordiol, Wyeth)Rx3: placeboThe tablets were identical in appearance.Co-interventions:
none reportedTreatment cross-overs: 12 women changed drug regimens due to intolerable side-ef-
fects. The majority of these were in the placebo group due to lack of control of vasomotor symptoms.

Dennerstein 1978 
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Outcomes Hot flush frequency, intensity and losses and side-effect data were not suitable for meta-analysis as
there was no data available for the end of the first cross-over phase.

Notes The primary outcomes of this study related to psychological symptoms. Participants were requested
not to take HRT within 2 weeks of the study commencement and therefore this study may not entirely
conform to the review protocol which required no HRT within 1 month of the study commencement. A
progestogen only treatment arm was excluded from this review. The author was contacted and kindly
supplied further information, but there was no further data to enable inclusion in the meta-analysis.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Dennerstein 1978  (Continued)

 
 

Methods Study Design: parallel, double-blind, multicentre, placebo-control, randomised clinical trial 
Randomisation: treatments assigned symmetrically in blocks of four according to a computer-generat-
ed randomisation scheme 
Number of Centres: 3 
Duration of Trial: 16 weeks 
Power Calculations: no 
Number of women randomised: 82 to two treatment groups 
Number of women analysed: varied according to outcome; 70 for hot flush frequency, and 78 for hot
flush severity 
Intention-to-treat analysis: yes 
Losses to follow-up: varied according to outcome; 12/82 (= 15% for hot flush frequency) and 4/82 (=
5%) for hot flush severity 
Withdrawals from treatment: 35/82 (= 43%) did not complete treatment. Breakdown: adverse effects
(6), lack of effect (18), unspecified (11). Withdrawal rate was significantly higher in placebo group. 
Compliance: assessed by unused pill counts but degree of compliance not stated 
Source of Funding: Novo Nordisk Pharmaceuticals

Participants Menopausal status: peri- and post-menopausal (all natural) 
Age: 50 years (mean) 
Location: USA Ethnicity: not stated 
Source: not stated 
Inclusion Criteria: age 40 to 60 years, menopause symptoms with at least 20 vasomotor events/week
(and a minimum of five moderate-severe), serum FSH > 40 IU/ml 
Exclusion Criteria: estrogen therapy within the last month, steroid therapy within the past 3 months,
a history of major diseases that would contraindicate oestrogen therapy, long term treatments that
would interfere with outcomes 
Confirmation of Ovarian Failure: serum FSH > 40 IU/ml (inclusion criteria) 
Baseline Equality: equality for vasomotor symptoms, general climacteric symptoms and Beck Depres-
sion Index reported 
Baseline Symptoms: all participants had vasomotor symptoms (>20/week) at baseline (inclusion crite-
ria)

Interventions Rx1 (E+P, cyclic ): 2mg 17 beta oestradiol days 1 to 12, 2 mg 17 beta oestradiol + 1mg norethisterone ac-
etate days 13 to 22, 1mg 17 beta oestradiol days 23/28 (triphasic sequential therapy) 
Rx2: placebo 
HRT and placebo preparations were identical 
Co-interventions: none reported

Outcomes 1. Hot flush frequency 
2. Hot flush severity (vasomotor component of Greene's Climacteric Scale, 0-12 scale) 

Derman 1995 
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3. Losses to follow-up

Notes Attempts were made to contact the author but were unsuccessful.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Derman 1995  (Continued)

 
 

Methods Study Design: parallel, double-blind, placebo- control, single centre randomised clinical trial 
Randomisation: random sampling numbers but concealment of allocation not reported 
Duration of Trial: 24 months 
Power Calculation: none 
Number of women randomised: 119 into four treatment groups (two of which were excluded from this
review) 
Number of women analysed: 97 from four treatment groups (two of which were excluded from this re-
view) 
Intention-to-treat analysis: no 
Losses to follow-up: 22/119 = 18% over four groups. Reasons: personal reasons (14), moved (3), with-
drawal from treatment (5). 
Withdrawals from treatment: 5 over the four groups. Reasons: breast cancer (3, two received HRT), car-
diac/pulmonary disease (2, neither received HRT). 
Compliance: not stated 
Source of Funding: includes Leo Pharmaceuticals, Novo Industri A/S

Participants Menopausal status: peri- and post-menopausal (all natural) 
Age: mean 50 years (range 44 to 54) 
Location: Glostrup, Denmark. Ethnicity: not stated. 
Source: population sample selected by questionnaire 
Inclusion Criteria: age 45 to 54 years, spontaneous cessation of menstrual periods within last 6 months
to 3 years, no treatment with gonadal hormones, thiazides or other drugs known to influence calcium
metabolism after menopause 
Exclusion Criteria: any gynaecological operation, elevated blood pressure, abnormal blood chemistry,
pathological cervical smear, and past or present contra-indications to HRT or thiazides 
Confirmation of Ovarian Failure: baseline FSH = 78 IU/L and LH = 24 IU/L 
Baseline Equality: reported for age, time since menopause, FSH, LH 
Baseline Symptoms: 61% of participants had hot flushes at baseline and overall menopause symptoms
were mild to moderate as judged by the Kupperman's Index.

Interventions Rx1 (E+P, cyclic): Trisequens Forte - 4mg 17 beta oestradiol + 2mg oestriol days 1 to 12; 4mg 17 beta
oestradiol + 2mg oestriol + 1mg norethisterone acetate days 13 to 22; 1 mg 17 beta oestradiol + 0.5 mg
oestriol days 23 to 28 
Rx2: placebo: 
(the two treatment arms including thiazide were excluded from this review) 
Identity of HRT and placebo preparations not reported. 
Co-interventions: 500mg calcium daily (Calcium Sandoz) for all participants

Outcomes Relevant outcomes such as the number of women with vasomotor symptoms, mean vasomotor sever-
ity score, losses to follow-up and side-effect outcomes not suitable for meta-analysis as the data for
placebo and HRT groups was combined the comparative thiazide groups.

Notes This study was part of a larger study with primary outcomes relating to bone loss. Participants were re-
cruited from a population base and inclusion criteria did not include menopause symptoms. Attempts
were made to contact the author for further data but no response was obtained.

Hagen 1982 

Oral oestrogen and combined oestrogen/progestogen therapy versus placebo for hot flushes (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

31



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Hagen 1982  (Continued)

 
 

Methods Study Design: parallel, placebo-control, single centre, randomised clinical trial 
Randomisation: random sampling numbers, method of allocation concealment not reported 
Duration of Trial: 12 months 
Power Calculation: No 
Number of women randomised: 100 
Number of women analysed: 87 
Intention-to-treat analysis: no 
Losses to follow-up (including withdrawals from treatment): 13/100 = 13%. Reasons: moved or not
specified (6), oestrogen related side effects (4) and other illness (3). 
Compliance: not assessed 
Source of Funding: grants from Fabrikant Einar Willumsens Mindelegat and Illum Fondet. Medication
provided by Novo Research Institute and Sandoz Pharmaceuticals.

Participants Menopausal status: post-menopausal (all natural) 
Age: mean 51.5 years (range 46 to 55 years) 
Source: population sample selected by questionnaire and a medical screening examination 
Location: Glostrup, Denmark 
Ethnicity: not stated. 
Inclusion Criteria: natural menopause 2.5 to 5 years previously, no HRT treatment since menopause,
free of diseases and/or medication known to influence study outcomes 
Exclusion Criteria: not further defined 
Confirmation of Ovarian Failure: mean FSH level at baseline = 84 IU/L 
Baseline Equality: equality reported for relevant outcomes, age, menopausal age, Kupperman's Index,
S-oestradiol, FSH, cholesterol, bone mass, weight and height 
Baseline Symptoms: 62% of participants had hot flushes at baseline and overall menopause symptoms
were considered mild (as judged by Kupperman's Index).

Interventions Rx1 (E+P, cyclic): Trisequens Forte - 4mg 17 beta oestradiol + 2mg oestriol days 1 to 12; 4mg 17 beta
oestradiol + 2mg oestriol + 1mg norethisterone acetate days 13 to 22; 1 mg 17 beta oestradiol + 0.5 mg
oestriol days 23 to 28 
Rx2 (E+P, cyclic): Trisequens - 2mg 17 beta oestradiol + 1mg oestriol days 1 to 12; 2mg 17 beta oestradi-
ol + 1mg oestriol + 1mg norethisterone acetate days 13 to 22; 1 mg 17 beta oestradiol + 0.5 mg oestriol
days 23 to 28 
Rx3 (E+P, cyclic): Trisequens Mite - 1mg 17 beta oestradiol days 1 to 12; 1mg 17 beta oestradiol + 1mg
norethisterone acetate days 13 to 22 
Rx4: placebo 
HRT and placebo were identical in appearance. 
Co-interventions: 500mg calcium daily (Calcium Sandoz) for all participants

Outcomes 1. Number of women with hot flushes. 
2. Losses to follow-up. 
Hot flush severity recorded as part of Kupperman Index but not reported. Side-effect data included
"oestrogen related" withdrawal from therapy, any bleeding, irregular bleeding and weight changes but
was not suitable for meta-analysis.

Notes This study was part of a larger study with primary outcomes relating to bone loss. Participants were
recruited from a population base and inclusion criteria did not include menopause symptoms. The
Jensen 1983 reference reports the results of four studies in which participants overlapped in sequential
studies. Only Study I and Study II were eligible for inclusion in this review (Study III had no HRT therapy

Jensen J 1983 
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and Study IV participants had received HRT within 1 month). The Study II participants were the place-
bo group from Study I. According to the review protocol, only one such study is eligible for inclusion in
the review and as vasomotor outcome data was only available for Study II, this was selected for inclu-
sion. Study II was apparently the same study as reported by Christensen 1982. There were some dis-
crepancies between the two papers in terms of the number of patients initially randomised, and sub-
sequently, losses to follow up. The data from Christensen 1982 was used in this instance as this paper
contained more detailed information. Neither of the studies contained a clear reference to the study
being double blinded although this was inferred.Attempts were made to contact the author(s) but no
response was obtained.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Jensen J 1983  (Continued)

 
 

Methods Study Design: parallel, double-blind, placebo-control, randomised clinical trial 
Randomisation: method not stated 
Duration of Trial: 2 years 
Power Calculations: none 
Number of women randomised: 133 total to four treatment groups; 76 to the two treatment groups rel-
evant to this review 
Number of women analysed: 57 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 19/76 = 25% 
Compliance: not stated but serum 17 beta oestradiol and oestrone levels monitored throughout thera-
py 
Source of Funding: not stated

Participants Menopausal status: peri- and post-menopausal (all natural) 
Age: mean 49.8 years, SD 2.1 Location: Copenhagen County, Denmark Ethnicity: not stated 
Source: population based recruitment 
Inclusion Criteria: healthy women who had undergone a natural menopause 6 months to 3 years prior
to the start of the study 
Exclusion Criteria: previous HRT or medications known to influence calcium metabolism, Kupperman's
Index of less than 3.7 
Confirmation of Ovarian Failure: not stated. Mean serum 17 beta oestradiol and oestrone levels mea-
sured at baseline. 
Baseline Equality: equality of vasomotor symptoms at baseline; equality also reported for age, weight,
menopausal age, Kupperman Index and oestrone. Serum levels of 17 beta oestradiol were marginally
lower in the placebo group at baseline (P = 0.10). 
Baseline Symptoms: 89% of participants had hot flushes at baseline.

Interventions Rx1 (E+P, cyclic): 2 mg oestradiol valerate days 1 to 11, 2mg oestradiol valerate + 1 mg cyproterone ac-
etate days 12 to 21, no treatment days 22 to 28 ) 
Rx2: placebo 
The similarity of HRT and placebo was not reported. 
Co-interventions: none reported

Outcomes 1. Number of women with hot flushes. 
2. Losses/withdrawals 
Side-effect data was not reported.

Notes Participants were recruited for a larger study based on outcomes related to osteoporosis. This study re-
ported specifically on climacteric complaints and contained four treatment groups of which only two

Jensen P 1987 
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were oral therapy and therefor included in this review. Attempts made to contact the author were un-
successful.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Jensen P 1987  (Continued)

 
 

Methods Study Design: parallel, double blinded, single centre, placebo controlled, randomised clinical trial 
Randomisation: method not stated 
Duration of Trial: 24 months 
Power Calculations: none 
Number of women randomised: 50 
Number of women analysed: 39 
Intention to Treat analysis: no 
Losses to follow-up/withdrawals from treatment: 11/50 = 22%. Reasons not specified. 
Compliance: not assessed 
Source of Funding: Danish Medical Research Council, Schering A/S

Participants Menopausal status: peri- and post-menopausal (all natural) 
Age: mean 51 years, SD 2 Location: Glostrup, Denmark Ethnicity: not stated 
Source: population based recruitment 
Inclusion Criteria: age 45 to 54 years, natural menopause 6 months to 3 years prior to the study, free
from past and present diseases, contraindications to HRT, lack of medications known to influence out-
comes studied 
Exclusion Criteria: not stated 
Confirmation of Ovarian Failure: not stated 
Baseline Equality: equality reported for vasomotor symptoms, Kupperman's Index, age, post-
menopausal duration and serum E2 at baseline 
Baseline Symptoms: 90% of participants had hot flushes at baseline

Interventions Rx1 (E+P, CCT): 2 mg oestradiol valerate and 1 mg cyproterone acetate Rx2: placeboHRT and placebo
preparations were identical in appearance.Co-interventions: none reported

Outcomes 1. Number of women with hot flushes. 
2. Losses to follow-up 
Hot flush severity score and side-effect data were not suitable for meta-analysis.

Notes This study was part of a larger population based study of HRT. Other outcomes included climacteric
symptoms, effects on bone, calcium and lipid metabolism, bleeding and adverse effects attributable
to progestogen. There was a third treatment group (HRT) in the primary reference which was exclud-
ed from this review as it was apparently not double blinded (the tablets were different to the placebo
group). The secondary references also report on other treatment groups which were excluded from the
review as they were single blinded.Attempts were made to contact the author but no response was ob-
tained.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Marslew 1992 
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Methods Study Design: parallel, double-blind, placebo-control, randomised clinical trial 
Randomisation: not stated 
Number of Centres: 2 
Duration of Trial: 3 months 
Power Calculations: none 
Number of women randomised: 165 
Number of women analysed: 120 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 45/165 = 27%. Eight women withdrew in initial
washout phase and 37 during the double-blind phase. The reasons during the double-blind phase were
lack of symptom control: 26 (24 placebo group); bleeding problems: 2; personal reasons: 9. 
Compliance: not stated 
Source of Funding: not stated

Participants Menopausal status: peri-menopausal and post-menopausal (both surgical and natural) 
Age: majority in the age range 45 to 55 years 
Location: California, USA. Ethnicity: not stated 
Source: private practice 
Inclusion Criteria: hot flushes with and without other climacteric symptoms 
Exclusion Criteria: no vasomotor symptoms, gynaecologic or breast carcinoma, cardiovascular dis-
ease, thrombophlebitis, blood dyscrasias or other serious illnesses 
Confirmation of Ovarian Failure: not stated 
Baseline Equality: equality of baseline severity of vasomotor symptoms; other baseline equality mea-
sures not reported 
Baseline Symptoms: 100% of women had vasomotor symptoms at baseline (inclusion criteria)

Interventions Rx1 (E+P, graded low dose): 12.5 mcg mestranol (MEE) days 1 to 5, 25mcg MEE days 6 to 13, 50mcg MEE
days 14 to 15, 25 mcg MEE + 1mg norethindrone (NET) days 16 to 18, 30 mcg MEE + 1.5 mg NET days 19
to 24, 20 mcg MEE + 0.75 MEE + 0.75 mg NET days 25 to 28 
Rx2 (E+P, graded high dose): 25 mcg mestranol (MEE) days 1 to 5, 50mcg MEE days 6 to 13, 100mcg MEE
days 14 to 15, 50 mcg MEE + 1mg norethindrone (NET) days 16 to 18, 60 mcg MEE + 1.5 mg NET days 19
to 24, 40 mcg MEE + 0.75 MEE + 0.75 mg NET days 25 to 28 
Rx3: placebo 
HRT and placebo were identical in appearance. 
Co-interventions: none reported

Outcomes 1. Losses to follow-up 
Hot flush frequency and severity data was not suitable for meta-analysis as no standard deviations
were supplied. Side-effect data included nervousness, headaches, breast soreness and bleeding pat-
terns but was also not suitable for meta-analysis.

Notes The participants in this study were selected for vasomotor symptoms. The majority of participants had
been treated with HRT prior to the study commencement and therefore the study design included an
initial 8 week placebo "wash-out" phase for all women. There was a high withdrawal rate from therapy
in the placebo group attributed to lack of symptom control. Analysis confirmed that the women who
withdrew from the placebo group had more severe hot flushes at baseline than those who remained,
introducing a bias against the treatment effect. Attempts to contact the author were unsuccessful.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear
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Methods Study Design: parallel, double-blind, multicentre, placebo-controlled, randomised clinical trial 
Randomisation: block randomisation within each centre 
Number of Centres: 15 
Duration of Trial: 3 months 
Power Calculations: yes (based on moderate to severe hot flush outcome) 
Number of women randomised: 333 into 1 of 5 treatment groups 
Number of women analysed: 280 for moderate/severe hot flushes & 324 for hot flush weekly weighted
score 
Intention-to-treat analysis: no for moderate/severe hot flushes, yes for hot flush weekly weighted
score. 
Losses to follow-up/withdrawals from treatment: 53/333 = 16% for moderate/severe hot flushes and
4/333 = 1.2% for hot flush weekly weighted score 
Compliance: not stated 
Source of Funding: supported by grants to participating institutions and Novo Nordisk Pharmaceuti-
cals Inc

Participants Menopausal status: peri- and post-menopausal 
Age: mean 54.12 ± 4.14 years (mean ± SD) (range 40 to 60 years) 
Location: USA 
Ethnicity: Race (n, %) in placebo, 0.25 mg E2, 0.5 mg E2, 1.0 mg E2, 2.0 mg E2 respectively: 
White - 60 (91%), 62 (91%), 61 (95%), 57 (85%), 62 (91%) 
Black - 3 (5%), 3 (4%), 2 (3%), 5 (7%), 1 (1%) 
Hispanic - 1 (2%), 2 (3%), 1 (2%), 4 (6%), 3 (4%) 
Asian/Pacific - 2 (3%), 0 (0%), 0 (0%), 1 (1%), 2 (3%) 
Other - 0 (0%), 1 (1%), 0 (0%), 0 (0%), 0 (0%) 
Source: study population was obtained from the investigators´ sites or through local advertising (i.e. a
mixture of clinical and general population) 
Inclusion Criteria: menopause symptoms persisting for more than 6 months, healthy menopausal
women with an intact uterus, 40-60 years old, at least 56 moderate-severe hot flushes/week, at least 6
months amenorrhoea, E2 levels <= 20pg/mL, FSH >= 50 IU/L 
Exclusion Criteria: history of endometrial hyperplasia, abnormal bleeding of unknown origin, endome-
trial thickness at least 5mm, history of estrogen-dependent tumours, gallbladder, liver kidney or en-
docrine diseases except controlled thyroid disease, venous thromboembolism, cerebrovascular acci-
dents, myocardial infarction or ischaemic heart disease, history of severe headache or migraines, high
blood pressure, alcohol or drug abuse, smoking > 15 cigarettes/day, weight increased more than 20%
over ideal body weight, use of steroid hormones/drugs known to influence estrogen metabolism & use
of HRT within 2 months prior to randomisation 
Confirmation of Ovarian Failure: at least 6 months amenorrhoea, E2 levels <= 20pg/mL, FSH >= 50 IU/L 
Baseline Equality: matched for age, time of amenorrhoea, weight, baseline hot flush symptoms 
Baseline Symptoms: At least 56, with 72 ± 21 (mean ± SD) moderate-severe hot flushes/week & mean
hot flush weekly weighted score 183 ± 61(mean ± SD).

Interventions Rx1 (E, low dose): micronized 17b-oestradiol 0.25 mg/day 
Rx2 (E, low dose): micronized 17b-oestradiol 0.5 mg/day 
Rx3 (E, moderate dose): micronized 17b-oestradiol 1.0 mg/day 
Rx4 (E, high dose): micronized 17b-oestradiol 2.0 mg/day 
Rx5: placebo 
The HRT and placebo preparations were identical in appearance 
Co-interventions: none reported

Outcomes 1. Weekly hot flush frequency 
2. Hot flush weekly weighted score 
3. Withdrawals from therapy 
4. Adverse event frequency

Notes The author was contacted and supplied further information.

Risk of bias
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Methods Study Design: cross-over, double-blind, single centre, placebo-control, randomised clinical trial 
Randomisation: random numbers with numerically pre coded treatment packs 
Duration of Trial: 6 months (3 months each phase) 
Power Calculations: none 
Number of women randomised: 23 
Number of women analysed: 20 
Intention-to-treat analysis: no 
Losses to follow-up/Withdrawals from treatment: 3/23 = 25%. 
Compliance: not stated 
Source of Funding: Syntex

Participants Menopausal status: peri- and post- menopausal (post-menopausal both surgical and natural ) 
Age: 47 years (range 34 to 59) 
Location: Birmingham UK Ethnicity: not stated 
Source: menopause clinic 
Inclusion Criteria: climacteric symptoms, hysterectomy at least one year previously, FSH > 20 IU/ml 
Exclusion Criteria: no previous uterine malignance 
Confirmation of Ovarian Failure: FSH > 20 IU/ml 
Baseline Equality: baseline equality reported for vasomotor and overall menopausal symptoms, age 
Baseline Symptoms: the majority of participants had moderate-severe hot flushes at baseline (mean
severity score = 2.7)

Interventions Rx1 (E + P, graded sequential): mestranol 5 mg/day for 5 days, mestranol 25 mg/day for 8 days, mestra-
nol 50 mg/day for 2 days, mestranol 25 mg/day + norethisterone 1 mg/day for 3 days, mestranol 30 mg/
day + norethisterone 1.5 mg/day for 6 days, mestranol 20 mg/day + norethisterone 0.75 mg/day for 4
days (Syntex Menophase)Rx2: placeboHRT and placebo preparations were identical.Co-interventions:
none

Outcomes 1. Hot flush severity score 
Incomplete losses data not suitable for meta-analysis. Side-effects data summarised over both phases
of cross-over trial.

Notes The author was contacted and supplied further information.

Risk of bias
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Methods Study Design: parallel, double-blind, multicentre, placebo- control trial 
Randomisation: computer generated, variable length, blocked randomisation scheme in which treat-
ment assignment was stratified by clinical centre and hysterectomy status. 
Number of Centres: 7 
Duration of Trial: 36 months 
Power Calculation: yes (based on HDL-cholesterol primary outcome) 

PEPI 1998 
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Number of women randomised: 875 to five treatment arms; 175 to Arm 1 and 174 to Arm 5 (Placebo) 
Number of women analysed: 846 (Total); 170 for Arm 1 and 166 for Arm 5 (Placebo) 
Intention-to-treat analysis: yes 
Losses to follow-up: 29 (= 3.3%) Total; Arm1 = 5/175 (2.9%); Arm5 (placebo) = 8/174 (4.6%) 
Withdrawals from Treatment: 210 Total. Breakdown by Rx not reported. Reasons were: protocol man-
dated (51), symptoms (127), concerns regarding health risks (11) and personal circumstances (21). 
Compliance: assessed by unused pill counts. 612 (=70%) women (Total) were classified as adherent as
defined by taking at least 80% of pills during the 6 months before each annual visit. Breakdown by Rx
not reported. 
Source of Funding: NIH, NHLBI, NIHCD, NIAMSD, NIDDK, NIA. Medication for the trial was supplied by
Wyeth-Ayerst Laboratories, Schering-Plough Research Institute and the Upjohn Company.

Participants Menopausal status: post-menopausal (both surgical and natural) 
Age: 45 to 64 years at time of first visit. Overall mean age 56.1 years, SD 4.3. Breakdown by Rx not re-
ported. 
Location: USA. Sites were: George Washington University, Washington DC; The Johns Hopkins Universi-
ty, Baltimore; Stanford University, California; The University of California, Los Angeles, California; The
University of California, San Diego, California; The University of Iowa, Ames, Iowa; The University of
Texas Health Science Centre, San Antonio, Texas. 
Source: population sample obtained through media and community based approaches 
Ethnicity: overall 89% white, 5% Hispanic, 4% black, 2% Asian. Breakdown by Rx not reported. 
Inclusion Criteria: aged 45 to 64 years at recruitment; good health; last menstrual period between 1 to
10 yrs ago (natural menopause only); more than 2 months post-hysterectomy and FSH more than 40 IU/
L (surgical menopause only). 
Exclusion Criteria: severe menopause symptoms; any HRT within 3 months; serious illness; if on thy-
roid hormone, medication stable for more than 3 months and normal TSH levels; contraindications to
estrogen. Further exclusions based on LDL-C, triglycerides, BMI, blood pressure and fasting glucose. 
Criteria for confirming menopausal status: not reported (apart from Inclusion Criteria). 
Baseline Equality: women randomised to the five trial arms had similar sociodemographic, lifestyle
and menopause-related characteristics and most primary outcome variables and important secondary
outcome variables. Some significant differences were observed between the treatment arms in LDL-C
and fibrinogen at baseline. 
Baseline symptoms: 52.5% of participants had vasomotor symptoms at baseline

Interventions Rx1 (E only): CEE (Premarin) 0.625mg/day for 28/28 days 
Rx2 (E + P, cyclic): conjugated equine oestrogen (Premarin) 0.625mg/day for 28/28 days; medoxyprog-
esterone acetate 10mg/day for days 1 to 12 
Rx3 (E + P, CCT): conjugated equine oestrogen (Premarin) 0.625mg/day + medoxyprogesterone acetate
2.5 mg/day for 28/28 days 
Rx4 (E + P, cyclic): conjugated equine oestrogen (Premarin) 0.625mg/day for 28/28 days; micronized
progesterone 200 mg/day for days 1 to 12 
Rx5: placebo 
The HRT and placebo preparations were identical in appearance 
Co-interventions: by the end of the study, 19 women in the placebo group (11%) had begun taking pri-
vately prescribed hormones

Outcomes 1. Number of women with any vasomotor symptoms (defined as hot flashes, night sweats, cold
sweats). 
2. Withdrawals from therapy. 
3. Side-effects

Notes The PEPI Investigators were contacted and kindly supplied further data for the analysis.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

PEPI 1998  (Continued)
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Methods Study Design: parallel, double-blind, multicentre, placebo-controlled, randomised clinical trial 
Randomisation: computer generated randomisation and treatment allocation codes 
Number of Centres: 11 
Duration of Trial: 4 months 
Power Calculations: yes (based hot flush frequency outcome) 
Number of women randomised: 219 into 5 treatment groups 
Number of women analysed: 187 for hot flush frequency 
Intention-to-treat analysis: yes, 'modified' ITT 
Losses to follow-up/withdrawals from treatment: not clear (31 women did not complete the study) 
Compliance: assessed by medication return 
Source of Funding: Parke-Davis Pharmaceutical Research Division, Warner Lambert Company.

Participants Menopausal status: post-menopausal 
Age: mean 51.58 ± 0.58 years (mean ± SD) (range 41 to 65 years) 
Location: USA 
Ethnicity: Not provided when requested 
Source: not clear if from a clinical or general population 
Inclusion Criteria: ammenorrheic for at least one year, but not more than 5 years 
Exclusion Criteria: history of any chronic disease, current vaginal bleeding or endometrial hyperplasia,
any contraindications for HRT & use of HRT within 3 months prior to randomisation 
Confirmation of Ovarian Failure: 6-12 months amenorrhoea, E2 levels <= 25pg/mL, FSH >= 50 mIU/mL 
Baseline Equality: matched for age, time since last menstrual period, hot flush frequency and smoking
history 
Baseline Symptoms: at least 10 hot flushes/week & an average of 48 hot flushes in the week prior to
randomisation

Interventions Rx1 (E + P, low dose): ethinyl estradiol 1 µg + norethindrone acetate 0.2 mg 
Rx2 (E + P, low dose): ethinyl estradiol 2.5 µg + norethindrone acetate 0.5 mg 
Rx3 (E + P, medium dose): ethinyl estradiol 5 µg + norethindrone acetate 1 mg 
Rx4 (E + P, high dose): ethinyl estradiol 10 µg + norethindrone acetate 1 mg 
Rx5: placebo 
The HRT and placebo preparations were identical in appearance 
Co-interventions: none reported

Outcomes 1. Weekly hot flush frequency 
2. Withdrawals from therapy 
3. Adverse event frequency

Notes The author was contacted and supplied further information.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Symons 2000 Study 1 

 
 

Methods Study Design: parallel, double-blind, multicentre, placebo-controlled, randomised clinical trial 
Randomisation: computer generated randomisation and treatment allocation codes 
Number of Centres: 24 
Duration of Trial: 3 months 
Power Calculations: yes (based on hot flush frequency outcome) 
Number of women randomised: 266 into 4 treatment groups 
Number of women analysed: 261 for hot flush frequency 

Symons 2000 Study 2 
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Intention-to-treat analysis: yes 
Losses to follow-up/withdrawals from treatment: not clear (36 women did not complete the study) 
Compliance: subjects recorded tablet intake in a diary (non-compliance was defined as 3 consecutive
days where medication was missed) 
Source of Funding: Parke-Davis Pharmaceutical Research Division, Warner Lambert Company.

Participants Menopausal status: peri- and post-menopausal 
Age: mean 51.12 ± 4.14 years (mean ± SD) (range 40 to 62 years) 
Location: USA 
Ethnicity: not provided when requested 
Source: not clear if from a clinical or general population 
Inclusion Criteria: within 5 years of surgical or natural menopause, at least 56 moderate to severe hot
flushes in the week prior to randomisation 
Exclusion Criteria: amenorrhoeic for less than 6 months, history of any chronic disease, any contraindi-
cations for HRT & use of HRT within 2 months prior to randomisation 
Confirmation of Ovarian Failure: amenorrhoea for at least 1 year or amenorrhoea for at least 6-12
months & serum estradiol <= 25 pg/mL, FSH >= 50 mIU/mL 
Baseline Equality: matched for age, time since last menstrual period, hot flush frequency and smoking
history 
Baseline Symptoms: at least 56 hot flushes/week & an average of over 80 hot flushes in the week prior
to randomisation

Interventions Rx1 (E + P, low dose): ethinyl estradiol 2.5 µg + norethindrone acetate 0.5 mg 
Rx2 (E + P, medium dose): ethinyl estradiol 5 µg + norethindrone acetate 1 mg 
Rx3 (E + P, high dose): ethinyl estradiol 10 µg + norethindrone acetate 1 mg 
Rx4: placebo 
The HRT and placebo preparations were identical in appearance 
Co-interventions: none reported

Outcomes 1. Weekly hot flush frequency 
2. Withdrawals from therapy 
3. Adverse event frequency

Notes The author was contacted and supplied further information.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Symons 2000 Study 2  (Continued)

 
 

Methods Design of Study: parallel, double-blind, multicentre, placebo-control trial 
Randomisation: block randomisation with random block size between 2 and 8. The initial degree of
general symptoms and centres were used as stratification factors. 
Number of Centres: 3 
Duration of Trial: 24 weeks 
Power Calculation: not stated 
Number of women randomised: 64 Total, 33 in Rx group and 31 in placebo group 
Number of women analysed: 60 Total, 32 in Rx group and 28 in placebo group 
Intention-to-treat analysis: not clear 
Losses to follow-up: 4 (= 6.3%) Total, 1 in Rx group and 3 in placebo group. Reasons not stated. 
Withdrawals from Treatment: 2 in Rx group due to moderate adverse effects (nature not specified). Re-
lationship between withdrawals from treatment and losses to follow up not clarified. 
Compliance: not stated 
Source of Funding: Norwegian Ministry of FA, hospital budget , pharmaceutical (Novo Nordisk)

Viklylaeva 1997 
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Participants Menopausal status: peri-menopausal 
Age: range 39 to 56 years 
Location: Moscow, Russia 
Source of patients: not stated 
Ethnicity: not stated 
Inclusion Criteria: moderate-severe menopausal symptoms with desire for treatment, informed con-
sent, no regular vaginal bleeding during last 3 months, nor HRT during last 2 months, intact normal
uterus, general good health, no planned major surgery during treatment period, diastolic blood pres-
sure <= 90mmHg, BMI <= 30 kg/m2, willingness and ability to comply with visit schedule 
Exclusion Criteria: known or suspected estrogen dependent neoplasia, acute or chronic liver disease,
deep venous thrombosis, thromboembolic disorders, cerebrovascular accidents or past history asso-
ciated with estrogen use, pregnancy, haemoglobinopathies, porpyria, chronic medication, cardiac dis-
eases not stable for >= 3 months, diabetes mellitus, abnormal genital bleeding of unknown aetiology,
abnormal blood tests 
Criteria for confirming menopausal status: not reported 
Baseline Equality: not specified but statement that Rx and placebo groups "appeared identical accord-
ing to pre randomisation data" 
Baseline symptoms: mean weekly hot flush frequency = 39.5±14.5

Interventions Rx1 (E+P, cyclic): 2mg 17 beta oestradiol days 1 to 12; 2mg 17 beta oestradiol + 1mg norethisterone ac-
etate days 13 to 22, 1mg 17 beta oestradiol days 23 to 28 (Trisequens) 
Rx2: placebo 
HRT and placebo preparations were identical in appearance. 
Co-interventions: none reported

Outcomes 1. Hot flush frequency. 
Side-effects data not suitable for meta-analysis.

Notes The author was contacted and kindly supplied further information. The full paper is published in a
Russian journal: J. Akusherstvo i Ginecologia 1997; 5: 76-80. Further data on the mean severity score for
vasomotor symptoms yet to be obtained.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Viklylaeva 1997  (Continued)

Study Design: parallel, double blinded, single centre, placebo controlled, randomised clinical trial
Randomisation: method not stated
Duration of Trial: 24 months
Power Calculations: none
Number of women randomised: 50
Number of women analysed: 39
Intention to Treat analysis: no
Losses to follow-up/withdrawals from treatment: 11/50 = 22%. Reasons not specified.
Compliance: not assessed
Source of Funding: Danish Medical Research Council, Schering A/S
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Agnusdei 1995 All groups (including placebo) given medroxyprogesterone acetate (MPA) for 15/30 days

Al-Azzawi 1999 Not double blinded; no placebo
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Study Reason for exclusion

Archer 1999 No oral HRT, no placebo

Aslaksen 1982 Oral MPA only, no oestrogen

Aylward 1974 Cross-over trial with no placebo group

Bakke 1965 Three phase cross-over study with each treatment period = two months

Barret-Connor 1999 No placebo

Blahey 1953 Cross-over study with treatment period two months

Blatt 1953 No specific hot flush outcome. Patient group may overlap with that of Kupperman 1953.

Cano 1999 No oral HRT, no placebo

CHART 1996 No hot flush outcomes (confirmed by author)

Cheng 1993 Not double-blind, no hot flush outcomes for placebo group

Cooper 1974 Treatment period = eight weeks

Crona 1988 Cross-over study with each treatment period = six weeks

Dennerstein 1980 Not a randomised controlled trial

DitkoG 1991 No hot flush outcomes. Women with vasomotor symptoms at baseline excluded from the trial.

Fedor-Freybergh 1977 No specific hot flush outcomes

Fritsch 1997 Not clear if RCT, no placebo

Furuhjelm 1976 No vasomotor symptoms

Furuhjelm 1984 Treatment period = two months

Geola 1980 No hot flush outcomes, not double blinded

Greenblatt 1959 Medication changed at monthly intervals

Hailes 1981 Cross-over study with each treatment period = six weeks

Hammar 1998 No placebo

Hammar 1999 No placebo, not blinded

Hovic 1989 No placebo, not double-blind

Jarvinen 1971 Not randomised

Jones 1977 Not randomised control trial, no placebo

Khoo 1998 No hot flush outcomes

Kirkham 1991 No oral HRT, no hot flush outcomes
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Study Reason for exclusion

Klaiber 1996 Cross-over trial with each treatment phase two months, no hot flush outcomes

Kupperman 1953 No specific hot flush outcomes. Patient group may overlap with that of Blatt 1953. Not clear if par-
ticipants randomised.

Lagrelius 1986 No placebo

Leonetti 1999 No oral HRT

Lind 1979 Not double-blind

Martin 1972 First phase- single-blind; second phase- no placebo and blinding unclear

Mattsson 1999 Study1 Transdermal oestrogen

Mattsson 1999 Study2 No placebo

Morrison 1980 Treatment = MPA (medroxyprogesterone acetate) - no oestrogen

Myers 1990 Only eight weeks HRT treatment

Nand 1998 No placebo

Natchigall 1979 No hot flush symptoms recorded

Nordin 1980 Only three weeks HRT treatment

Notelovitz 2000b No oral HRT - transdermal patches only

Paterson 1982b Oral progestogen only, no oestrogen. Apparently different study group to Paterson 1982a.

Pattison 1989 No placebo

Place 1985 No placebo

Polo-Kantola 1998 No oral HRT (patch or gel treatment)

Pratt 1937 No specific hot flush data; oestrogen content not clear and doses varied, duration of treatment not
clear ("several months")

Rauramo 1975 No placebo, no HRT treatment

Rohr 1999 No oral HRT, no placebo, treatment phase less than three months

Saarikoski 1981 No hot flush outcomes

SchiG 1979 Cross-over trial with individual treatment phases of only 28 days

Schubert 1977 Treatment period of only 30 days

Shargil 1985 Not double blind, no placebo therapy. HRT dose outside usual therapeutic range for menopause
symptoms (assessed contraceptive therapy)

Sheffrey 1969 Crossover trial - treatment period = two months
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Study Reason for exclusion

Sherwin 1989 No placebo

Spencer 1999 No placebo, not double-blind

Strickler 1977 Both HRT and placebo group medication supplemented with gestagen

Studd 1995 No placebo

Sulak 1999 No placebo

Taga 1999 No placebo, single blind

Thomson 1976 Cross-sectional study (no randomisation); treatment = 8 weeks

Utian 1971 Single-blind

Volpe 1986 Not double-blind

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Quality score of included studies

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical
method

Effect size

1 Risk of bias assessment of included studies by as-
sessment criteria in Table 1

    Other data No numeric data

 
 

Analysis 1.1.   Comparison 1 Quality score of included studies, Outcome 1
Risk of bias assessment of included studies by assessment criteria in Table 1.

Risk of bias assessment of included studies by assessment criteria in Table 1

Study Allocation Treatment Blinding Outcome As-
sessment

Baseline Equality Losses to follow-up Analysis Basis

Archer 1992 B A A B C C

Baerug 1998 A A A A A C

Baumgardner 1978 A A A A A B

Bech 1998 B A A C C C

Blumel 1994 A A A A A C

Campbell 1976 B B A B C C

Chung 1996 A A A A C C

Conard 1995 A B A A C C

Coope 1975 A A A A C C

Coope 1981 A A A A C C

Davidsen 1974 B B A B B C

Dennerstein 1978 B A A B C C

Derman 1995 A A A A C A

Hagen 1982 B B A A C C

Jensen J 1983 B A A A C C
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Risk of bias assessment of included studies by assessment criteria in Table 1

Study Allocation Treatment Blinding Outcome As-
sessment

Baseline Equality Losses to follow-up Analysis Basis

Jensen P 1987 B B A A C C

Marslew 1992 A A A A C C

Martin 1971 B A A A C C

Notelovitz 2000a A A A A B B

Paterson 1982a A A A A C C

PEPI 1998 A A A C A A

Symons 2000 Study
1

A A A A C A

Symons 2000 Study
2

A A A A A A

Viklylaeva 1997 A A A A A B

 
 

Comparison 2.   Any HRT versus placebo: vasomotor outcomes at end of study

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Hot flush frequency/week 9 1104 Mean Difference (IV, Ran-
dom, 95% CI)

-17.92 [-22.86,
-12.99]

2 Hot flush frequency - log trans-
formed

9 1104 Mean Difference (IV, Ran-
dom, 95% CI)

-1.40 [-1.73, -1.07]

3 Hot Flush Frequency Weekly
Weighted Score (HFWWS)

2 432 Mean Difference (IV, Ran-
dom, 95% CI)

-48.14 [-64.22,
-32.07]

4 HFWWS - log transformed 2 432 Mean Difference (IV, Ran-
dom, 95% CI)

-1.55 [-2.92, -0.19]

5 Hot flush severity (all scales, contin-
uous) - SMD

7 503 Std. Mean Difference (IV,
Random, 95% CI)

-1.36 [-1.81, -0.90]

6 Hot flush severity (dichotomous) 9   Odds Ratio (M-H, Random,
95% CI)

Subtotals only

6.1 Presence versus absence of hot
flushes

8 1240 Odds Ratio (M-H, Random,
95% CI)

0.13 [0.06, 0.27]

6.2 Moderate-severe versus mild-ab-
sent hot flushes

4 337 Odds Ratio (M-H, Random,
95% CI)

0.26 [0.10, 0.66]

7 Hot flush severity (proportional
odds ratios)

13 1724 Odds Ratio (Random, 95%
CI)

0.13 [0.07, 0.23]

8 Hot flush outcomes not used in the
meta-analysis

    Other data No numeric data
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Analysis 2.1.   Comparison 2 Any HRT versus placebo: vasomotor
outcomes at end of study, Outcome 1 Hot flush frequency/week.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 3.7 (6.9) 33 33.5 (31) 10.7% -29.8[-40.49,-19.11]

Conard 1995 35 1 (2.9) 15 32.2 (35.6) 5.56% -31.22[-49.24,-13.2]

Coope 1975 15 2.9 (6.4) 15 21.9 (26.8) 7.92% -19.06[-33,-5.12]

Coope 1981 29 4.9 (14.4) 26 16.3 (26.9) 9.83% -11.4[-22.99,0.19]

Derman 1995 34 0.9 (16.6) 36 12.6 (16.6) 14.01% -11.79[-19.57,-4.01]

Notelovitz 2000a 225 13 (24) 55 28 (29) 13.39% -15[-23.28,-6.72]

Symons 2000 Study 1 149 7.6 (13.9) 38 25 (29) 11.98% -17.4[-26.89,-7.91]

Symons 2000 Study 2 199 14.1 (26.2) 67 39.4 (32.7) 12.97% -25.3[-33.93,-16.67]

Viklylaeva 1997 32 13.8 (15.3) 28 23.7 (16.5) 13.63% -9.84[-17.93,-1.75]

   

Total *** 791   313   100% -17.92[-22.86,-12.99]

Heterogeneity: Tau2=29.47; Chi2=17.38, df=8(P=0.03); I2=53.97%  

Test for overall effect: Z=7.12(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 2.2.   Comparison 2 Any HRT versus placebo: vasomotor outcomes
at end of study, Outcome 2 Hot flush frequency - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 1.5 (1.1) 33 3.9 (0.8) 12.14% -2.42[-2.79,-2.05]

Conard 1995 35 0.1 (0.3) 15 1.4 (0.9) 11.2% -1.29[-1.75,-0.83]

Coope 1975 15 0.6 (1.1) 15 2.1 (1.7) 5.88% -1.53[-2.57,-0.49]

Coope 1981 29 0.8 (1.4) 26 2.2 (1.1) 9.05% -1.43[-2.09,-0.77]

Derman 1995 34 -0.7 (1.3) 36 0.8 (0.7) 10.77% -1.5[-2,-1]

Notelovitz 2000a 225 2 (1.2) 55 3 (0.8) 13.09% -1.07[-1.34,-0.8]

Symons 2000 Study 1 149 1.5 (1.1) 38 2.9 (0.9) 12.43% -1.34[-1.68,-1]

Symons 2000 Study 2 199 2 (1.2) 67 3.5 (0.7) 13.34% -1.43[-1.67,-1.19]

Viklylaeva 1997 32 2.3 (0.9) 28 3 (0.6) 12.11% -0.68[-1.05,-0.31]

   

Total *** 791   313   100% -1.4[-1.73,-1.07]

Heterogeneity: Tau2=0.2; Chi2=50.11, df=8(P<0.0001); I2=84.03%  

Test for overall effect: Z=8.37(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 2.3.   Comparison 2 Any HRT versus placebo: vasomotor outcomes at
end of study, Outcome 3 Hot Flush Frequency Weekly Weighted Score (HFWWS).

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 6.2 (3.3) 35 62.6 (13.2) 49.66% -56.4[-60.84,-51.96]

Notelovitz 2000a 260 36.9 (22) 64 76.9 (9.6) 50.34% -40[-43.56,-36.44]

   

Total *** 333   99   100% -48.14[-64.22,-32.07]

Less with HRT 10050-100 -50 0 Less with Placebo
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Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=130.27; Chi2=31.91, df=1(P<0.0001); I2=96.87%  

Test for overall effect: Z=5.87(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 2.4.   Comparison 2 Any HRT versus placebo: vasomotor
outcomes at end of study, Outcome 4 HFWWS - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 1.9 (0.4) 35 4.1 (0.2) 49.93% -2.25[-2.37,-2.13]

Notelovitz 2000a 260 3.5 (0.5) 64 4.4 (0.1) 50.07% -0.86[-0.93,-0.79]

   

Total *** 333   99   100% -1.55[-2.92,-0.19]

Heterogeneity: Tau2=0.96; Chi2=367.42, df=1(P<0.0001); I2=99.73%  

Test for overall effect: Z=2.24(P=0.03)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 2.5.   Comparison 2 Any HRT versus placebo: vasomotor outcomes
at end of study, Outcome 5 Hot flush severity (all scales, continuous) - SMD.

Study or subgroup HRT Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Conard 1995 35 0.1 (0.3) 15 0.8 (0.2) 12.21% -2.44[-3.22,-1.65]

Bech 1998 68 0.1 (0.4) 37 0.8 (0.9) 16.32% -1.1[-1.53,-0.68]

Chung 1996 43 0.4 (0.7) 40 0.8 (0.9) 16.2% -0.55[-0.99,-0.11]

Blumel 1994 25 0 (0.2) 23 0.6 (0.8) 14.36% -0.92[-1.52,-0.32]

Paterson 1982a 11 0.3 (0.2) 9 0.6 (0.1) 9.1% -1.88[-2.97,-0.78]

Baerug 1998 78 0.4 (0.7) 41 2 (1.1) 16.1% -1.86[-2.31,-1.42]

Derman 1995 39 4.5 (3.7) 39 9.4 (4.5) 15.71% -1.18[-1.66,-0.7]

   

Total *** 299   204   100% -1.36[-1.81,-0.9]

Heterogeneity: Tau2=0.28; Chi2=28.72, df=6(P<0.0001); I2=79.11%  

Test for overall effect: Z=5.82(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 2.6.   Comparison 2 Any HRT versus placebo: vasomotor
outcomes at end of study, Outcome 6 Hot flush severity (dichotomous).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.6.1 Presence versus absence of hot flushes  

Blumel 1994 1/25 10/23 6.48% 0.05[0.01,0.47]

Chung 1996 11/43 22/40 15.93% 0.28[0.11,0.71]

Conard 1995 4/35 12/15 9.39% 0.03[0.01,0.17]

Less with HRT 10000.001 100.1 1 Less with Placebo
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Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Coope 1975 3/15 10/15 9.24% 0.13[0.02,0.66]

Jensen J 1983 8/64 15/23 13.7% 0.08[0.02,0.24]

Jensen P 1987 6/27 23/30 12.64% 0.09[0.03,0.3]

Marslew 1992 5/17 17/22 10.86% 0.12[0.03,0.52]

PEPI 1998 101/680 49/166 21.76% 0.42[0.28,0.62]

Subtotal (95% CI) 906 334 100% 0.13[0.06,0.27]

Total events: 139 (HRT), 158 (Placebo)  

Heterogeneity: Tau2=0.68; Chi2=23.15, df=7(P=0); I2=69.77%  

Test for overall effect: Z=5.47(P<0.0001)  

   

2.6.2 Moderate-severe versus mild-absent hot flushes  

Baumgardner 1978 30/114 24/42 48.32% 0.27[0.13,0.56]

Blumel 1994 0/25 2/23 9.87% 0.17[0.01,3.71]

Chung 1996 4/43 6/40 31.23% 0.58[0.15,2.23]

Conard 1995 0/35 6/15 10.58% 0.02[0,0.4]

Subtotal (95% CI) 217 120 100% 0.26[0.1,0.66]

Total events: 34 (HRT), 38 (Placebo)  

Heterogeneity: Tau2=0.29; Chi2=4.31, df=3(P=0.23); I2=30.47%  

Test for overall effect: Z=2.83(P=0)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Analysis 2.7.   Comparison 2 Any HRT versus placebo: vasomotor outcomes
at end of study, Outcome 7 Hot flush severity (proportional odds ratios).

Study or subgroup HRT Placebo log[Odds
Ratio]

Odds Ratio Weight Odds Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Baerug 1998 74 41 -3.6 (0.689) 6.83% 0.03[0.01,0.11]

Baumgardner 1978 114 42 -1.3 (0.378) 9.45% 0.27[0.13,0.56]

Bech 1998 68 37 -2.1 (0.48) 8.58% 0.13[0.05,0.33]

Blumel 1994 25 23 -1.8 (0.615) 7.43% 0.17[0.05,0.56]

Chung 1996 43 40 -1.2 (0.38) 9.43% 0.31[0.15,0.66]

Conard 1995 45 15 -3.1 (0.568) 7.82% 0.05[0.02,0.14]

Coope 1975 15 15 -2.1 (0.847) 5.68% 0.13[0.02,0.66]

Derman 1995 39 39 -2.2 (0.522) 8.22% 0.11[0.04,0.31]

Jensen J 1983 64 23 -2.4 (0.55) 7.98% 0.09[0.03,0.27]

Jensen P 1987 27 30 -2.4 (0.633) 7.28% 0.09[0.03,0.3]

Marslew 1992 17 22 -2.1 (0.736) 6.47% 0.12[0.03,0.52]

Paterson 1982a 11 9 -3.4 (1.267) 3.51% 0.03[0,0.38]

PEPI 1998 680 166 -0.9 (0.022) 11.31% 0.42[0.4,0.43]

   

Total (95% CI)       100% 0.13[0.07,0.23]

Heterogeneity: Tau2=0.72; Chi2=68.48, df=12(P<0.0001); I2=82.48%  

Test for overall effect: Z=7.17(P<0.0001)  

Less with HRT 10000.001 100.1 1 Less with placebo
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Analysis 2.8.   Comparison 2 Any HRT versus placebo: vasomotor outcomes at
end of study, Outcome 8 Hot flush outcomes not used in the meta-analysis.

Hot flush outcomes not used in the meta-analysis

Study Outcome Reason not used Result

Archer 1992 Mean daily hot flush frequency No standard deviations (SD) or range Hot flushes significantly decreased
in all three HRT groups compared to
placebo

Baumgardner 1978 Percent reduction (from baseline) in
daily hot flushes

Baseline reduction, no SD or range Significantly greater reduction in daily
hot flushes in 3 HRT groups compared
to placebo group

Campbell 1976 Hot flush graphic rating scale No data from end of first cross-over Significant reduction in hot flush rating
in HRT group compared to placebo

Davidsen 1974 Patient preference for HRT or placebo
for vasomotor relief

Not all participants analysed, data
combined for both cross-over phases

More patients preferred HRT for vaso-
motor symptom relief

Dennerstein 1978 Hot flush frequency & intensity No data for first phase of cross-over E, P and E+P more effective than place-
bo in controlling hot flush frequency &
intensity

Hagen 1982 Hot flush severity score Data combined with thiazide groups Significant decrease in hot flush severi-
ty in HRT groups not observed in place-
bo group

Martin 1971 Percent reduction from baseline for hot
flush frequency & intensity

No SD or range for end of study Significantly greater reduction in HRT
group compared to placebo for both
hot flush frequency & intensity

 
 

Comparison 3.   Any HRT versus placebo: vasomotor outcomes at 3 months

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Hot flush frequency/week 8 1036 Mean Difference (IV, Random,
95% CI)

-19.38 [-27.50,
-11.25]

2 Hot flush frequency - log trans-
formed

8 1036 Mean Difference (IV, Random,
95% CI)

-1.20 [-1.63, -0.77]

3 HFWWS 2 432 Mean Difference (IV, Random,
95% CI)

-48.14 [-64.22,
-32.07]

4 HFWWS - log transformed 2 432 Mean Difference (IV, Random,
95% CI)

-1.55 [-2.92, -0.19]

5 Hot flush severity (0-3 scale, con-
tinuous) - WMD

4 237 Mean Difference (IV, Random,
95% CI)

-0.67 [-1.09, -0.26]

6 Hot flush severity (dichotomous) 6   Odds Ratio (M-H, Random,
95% CI)

Subtotals only

6.1 Presence versus absence of hot
flushes

5 272 Odds Ratio (M-H, Random,
95% CI)

0.11 [0.05, 0.24]

6.2 Moderate-severe versus mild-
absent hot flushes

3 254 Odds Ratio (M-H, Random,
95% CI)

0.17 [0.05, 0.65]

7 Hot flush severity (proportional
odds ratios)

8 554 odds ratios (Random, 95% CI) 0.09 [0.05, 0.17]
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Analysis 3.1.   Comparison 3 Any HRT versus placebo: vasomotor
outcomes at 3 months, Outcome 1 Hot flush frequency/week.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 7.4 (13.7) 33 67 (62) 7.83% -59.6[-80.99,-38.21]

Conard 1995 35 1 (2.9) 15 32.2 (35.6) 9.28% -31.22[-49.24,-13.2]

Coope 1975 15 2.9 (6.4) 15 21.9 (26.8) 11.37% -19.06[-33,-5.12]

Coope 1981 29 10.9 (12.6) 26 18 (25.1) 13.19% -7.1[-17.78,3.58]

Notelovitz 2000a 225 13 (24) 55 28 (29) 14.51% -15[-23.28,-6.72]

Symons 2000 Study 1 150 7.4 (12.4) 39 21 (25) 14.61% -13.6[-21.69,-5.51]

Symons 2000 Study 2 199 14.1 (26.2) 67 39.4 (32.7) 14.32% -25.3[-33.93,-16.67]

Viklylaeva 1997 32 15.5 (15.3) 28 21.8 (14.4) 14.9% -6.22[-13.74,1.3]

   

Total *** 758   278   100% -19.38[-27.5,-11.25]

Heterogeneity: Tau2=100.67; Chi2=32.89, df=7(P<0.0001); I2=78.72%  

Test for overall effect: Z=4.67(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 3.2.   Comparison 3 Any HRT versus placebo: vasomotor
outcomes at 3 months, Outcome 2 Hot flush frequency - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 1.5 (1.1) 33 3.9 (0.8) 13.14% -2.42[-2.79,-2.05]

Conard 1995 35 0.1 (0.3) 15 1.4 (0.9) 12.48% -1.29[-1.75,-0.83]

Coope 1975 15 0.6 (1.1) 15 2.1 (1.7) 7.85% -1.53[-2.57,-0.49]

Coope 1981 29 2.1 (0.9) 26 2.4 (1) 12.16% -0.34[-0.84,0.16]

Notelovitz 2000a 225 2 (1.2) 55 3 (0.8) 13.77% -1.07[-1.34,-0.8]

Symons 2000 Study 1 150 1.6 (1.1) 39 2.7 (0.9) 13.37% -1.13[-1.46,-0.8]

Symons 2000 Study 2 199 2 (1.2) 67 3.5 (0.7) 13.94% -1.43[-1.67,-1.19]

Viklylaeva 1997 32 2.5 (0.8) 28 3 (0.6) 13.28% -0.46[-0.81,-0.11]

   

Total *** 758   278   100% -1.2[-1.63,-0.77]

Heterogeneity: Tau2=0.33; Chi2=76.04, df=7(P<0.0001); I2=90.79%  

Test for overall effect: Z=5.49(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 3.3.   Comparison 3 Any HRT versus placebo: vasomotor outcomes at 3 months, Outcome 3 HFWWS.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 6.2 (3.3) 35 62.6 (13.2) 49.66% -56.4[-60.84,-51.96]

Notelovitz 2000a 260 36.9 (22) 64 76.9 (9.6) 50.34% -40[-43.56,-36.44]

   

Total *** 333   99   100% -48.14[-64.22,-32.07]

Heterogeneity: Tau2=130.27; Chi2=31.91, df=1(P<0.0001); I2=96.87%  

Test for overall effect: Z=5.87(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo
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Analysis 3.4.   Comparison 3 Any HRT versus placebo: vasomotor
outcomes at 3 months, Outcome 4 HFWWS - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 73 1.9 (0.4) 35 4.1 (0.2) 49.93% -2.25[-2.37,-2.13]

Notelovitz 2000a 260 3.5 (0.5) 64 4.4 (0.1) 50.07% -0.86[-0.93,-0.79]

   

Total *** 333   99   100% -1.55[-2.92,-0.19]

Heterogeneity: Tau2=0.96; Chi2=367.42, df=1(P<0.0001); I2=99.73%  

Test for overall effect: Z=2.24(P=0.03)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 3.5.   Comparison 3 Any HRT versus placebo: vasomotor outcomes
at 3 months, Outcome 5 Hot flush severity (0-3 scale, continuous) - WMD.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 78 0.4 (0.7) 41 2 (1) 22.98% -1.57[-1.91,-1.23]

Blumel 1994 25 0.2 (0.4) 23 0.4 (0.6) 24.25% -0.19[-0.46,0.08]

Conard 1995 35 0.1 (0.3) 15 0.8 (0.2) 26.36% -0.7[-0.83,-0.57]

Paterson 1982a 11 0.3 (0.2) 9 0.6 (0.1) 26.4% -0.31[-0.44,-0.18]

   

Total *** 149   88   100% -0.67[-1.09,-0.26]

Heterogeneity: Tau2=0.17; Chi2=59.33, df=3(P<0.0001); I2=94.94%  

Test for overall effect: Z=3.16(P=0)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 3.6.   Comparison 3 Any HRT versus placebo: vasomotor
outcomes at 3 months, Outcome 6 Hot flush severity (dichotomous).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

3.6.1 Presence versus absence of hot flushes  

Blumel 1994 4/25 7/23 19.82% 0.44[0.11,1.75]

Conard 1995 4/35 12/15 15.79% 0.03[0.01,0.17]

Coope 1975 3/15 10/15 15.51% 0.13[0.02,0.66]

Jensen J 1983 11/64 16/23 26.22% 0.09[0.03,0.27]

Jensen P 1987 9/27 25/30 22.66% 0.1[0.03,0.35]

Subtotal (95% CI) 166 106 100% 0.11[0.05,0.24]

Total events: 31 (HRT), 70 (Placebo)  

Heterogeneity: Tau2=0.25; Chi2=6.08, df=4(P=0.19); I2=34.17%  

Test for overall effect: Z=5.63(P<0.0001)  

   

3.6.2 Moderate-severe versus mild-absent hot flushes  

Baumgardner 1978 29/114 24/42 77.16% 0.26[0.12,0.54]

Blumel 1994 0/25 1/23 10.47% 0.29[0.01,7.59]

Less with HRT 10000.001 100.1 1 Less with Placebo
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Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Conard 1995 0/35 6/15 12.37% 0.02[0,0.4]

Subtotal (95% CI) 174 80 100% 0.17[0.05,0.65]

Total events: 29 (HRT), 31 (Placebo)  

Heterogeneity: Tau2=0.5; Chi2=2.73, df=2(P=0.25); I2=26.86%  

Test for overall effect: Z=2.61(P=0.01)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Analysis 3.7.   Comparison 3 Any HRT versus placebo: vasomotor outcomes
at 3 months, Outcome 7 Hot flush severity (proportional odds ratios).

Study or subgroup HRT Placebo log[odds
ratios]

odds ratios Weight odds ratios

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Baerug 1998 73 33 -3.6 (0.689) 11.63% 0.03[0.01,0.11]

Baumgardner 1978 114 42 -1.3 (0.378) 19.55% 0.27[0.13,0.56]

Blumel 1994 25 23 -1.8 (0.615) 13.18% 0.17[0.05,0.56]

Conard 1995 35 15 -3.1 (0.568) 14.27% 0.05[0.02,0.14]

Coope 1975 15 15 -2.1 (0.847) 8.98% 0.13[0.02,0.66]

Jensen J 1983 64 23 -2.4 (0.55) 14.72% 0.09[0.03,0.27]

Jensen P 1987 27 30 -2.4 (0.633) 12.78% 0.09[0.03,0.3]

Paterson 1982a 11 9 -3.4 (1.267) 4.89% 0.03[0,0.38]

   

Total (95% CI)       100% 0.09[0.05,0.17]

Heterogeneity: Tau2=0.35; Chi2=13.47, df=7(P=0.06); I2=48.03%  

Test for overall effect: Z=7.67(P<0.0001)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Comparison 4.   Unopposed oestrogen versus placebo and oestrogen + progestogen versus placebo for vasomotor
outcomes

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Hot flush frequency/week 9   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.1 Unopposed oestrogen (E on-
ly) only versus placebo

3 365 Mean Difference (IV, Random,
95% CI)

-14.78 [-20.85,
-8.72]

1.2 Oestrogen + Progestogen (E
+P) versus Placebo

6 739 Mean Difference (IV, Random,
95% CI)

-19.65 [-26.74,
-12.56]

2 Hot flush frequency (log trans-
formed)

9   Mean Difference (IV, Random,
95% CI)

Subtotals only

2.1 E only versus placebo 3 365 Mean Difference (IV, Random,
95% CI)

-1.14 [-1.38, -0.90]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 E+P versus Placebo 6 739 Mean Difference (IV, Random,
95% CI)

-1.44 [-1.88, -1.01]

3 HFWWS 2   Mean Difference (IV, Random,
95% CI)

Subtotals only

3.1 E only versus placebo 1 324 Mean Difference (IV, Random,
95% CI)

-40.00 [-43.56,
-36.44]

3.2 E+P versus Placebo 1 108 Mean Difference (IV, Random,
95% CI)

-56.4 [-57.26,
-55.54]

4 HFWWS - log transformed 2   Mean Difference (IV, Random,
95% CI)

Subtotals only

4.1 E only versus placebo 1 324 Mean Difference (IV, Random,
95% CI)

-0.86 [-0.93, -0.79]

4.2 E+P versus Placebo 1 108 Mean Difference (IV, Random,
95% CI)

-2.25 [-2.37, -2.13]

5 Hot flush severity score (all
scales, continuous) - SMD

7   Std. Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

5.1 E only versus placebo 1 83 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.55 [-0.99, -0.11]

5.2 E+P versus Placebo 6 420 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-1.50 [-1.93, -1.07]

6 Hot flush severity (dichoto-
mous)

9   Odds Ratio (M-H, Random, 95%
CI)

Subtotals only

6.1 Presence versus absence of
hot flushes - E only versus Place-
bo

3 959 Odds Ratio (M-H, Random, 95%
CI)

0.35 [0.22, 0.55]

6.2 Presence versus absence of
hot flushes - E+P versus Placebo

6 957 Odds Ratio (M-H, Random, 95%
CI)

0.10 [0.04, 0.27]

6.3 Moderate-severe versus mild-
absent hot flushes - E only versus
placebo

2 239 Odds Ratio (M-H, Random, 95%
CI)

0.32 [0.17, 0.61]

6.4 Moderate-severe versus mild-
absent hot flushes - E+ P versus
placebo

2 98 Odds Ratio (M-H, Random, 95%
CI)

0.06 [0.01, 0.48]

7 Hot flush severity (proportional
odds ratios)

13   Odds Ratios (Random, 95% CI) Subtotals only

7.1 E only vs Placebo 4 605 Odds Ratios (Random, 95% CI) 0.35 [0.22, 0.56]

7.2 E+P vs Placebo 10 1268 Odds Ratios (Random, 95% CI) 0.10 [0.06, 0.19]
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Analysis 4.1.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen +
progestogen versus placebo for vasomotor outcomes, Outcome 1 Hot flush frequency/week.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.1.1 Unopposed oestrogen (E only) only versus placebo  

Coope 1975 15 2.9 (6.4) 15 21.9 (26.8) 25.45% -19.06[-33,-5.12]

Coope 1981 29 4.9 (14.4) 26 16.3 (26.9) 31.58% -11.4[-22.99,0.19]

Notelovitz 2000a 225 13 (24) 55 28 (29) 42.97% -15[-23.28,-6.72]

Subtotal *** 269   96   100% -14.78[-20.85,-8.72]

Heterogeneity: Tau2=0; Chi2=0.69, df=2(P=0.71); I2=0%  

Test for overall effect: Z=4.78(P<0.0001)  

   

4.1.2 Oestrogen + Progestogen (E+P) versus Placebo  

Baerug 1998 73 3.7 (6.9) 33 33.5 (31) 15.55% -29.8[-40.49,-19.11]

Conard 1995 35 1 (2.9) 15 32.3 (35.6) 8.09% -31.32[-49.34,-13.3]

Derman 1995 34 0.9 (16.6) 36 12.6 (16.6) 20.34% -11.75[-19.53,-3.97]

Symons 2000 Study 1 149 7.6 (13.9) 38 25 (29) 17.4% -17.4[-26.89,-7.91]

Symons 2000 Study 2 199 14.1 (26.2) 67 39.4 (32.7) 18.83% -25.3[-33.93,-16.67]

Viklylaeva 1997 32 13.8 (15.3) 28 23.7 (16.5) 19.78% -9.84[-17.93,-1.75]

Subtotal *** 522   217   100% -19.65[-26.74,-12.56]

Heterogeneity: Tau2=51.69; Chi2=15.92, df=5(P=0.01); I2=68.6%  

Test for overall effect: Z=5.43(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 4.2.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen + progestogen
versus placebo for vasomotor outcomes, Outcome 2 Hot flush frequency (log transformed).

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.2.1 E only versus placebo  

Coope 1975 15 0.6 (1.1) 15 2.1 (1.7) 21% -1.53[-2.57,-0.49]

Coope 1981 29 0.8 (1.4) 26 2.2 (1.1) 32.29% -1.43[-2.09,-0.77]

Notelovitz 2000a 225 2 (1.2) 55 3 (0.8) 46.71% -1.07[-1.34,-0.8]

Subtotal *** 269   96   100% -1.14[-1.38,-0.9]

Heterogeneity: Tau2=0; Chi2=1.54, df=2(P=0.46); I2=0%  

Test for overall effect: Z=9.29(P<0.0001)  

   

4.2.2 E+P versus Placebo  

Baerug 1998 73 1.5 (1.1) 33 3.9 (0.8) 16.86% -2.42[-2.79,-2.05]

Conard 1995 35 0.1 (0.3) 15 1.4 (0.9) 15.56% -1.29[-1.75,-0.83]

Derman 1995 34 -0.7 (1.3) 36 0.8 (0.7) 14.96% -1.5[-2,-1]

Symons 2000 Study 1 149 1.5 (1.1) 38 2.9 (0.9) 17.27% -1.34[-1.68,-1]

Symons 2000 Study 2 199 2 (1.2) 67 3.5 (0.7) 18.53% -1.43[-1.67,-1.19]

Viklylaeva 1997 32 2.3 (0.9) 28 3 (0.6) 16.82% -0.68[-1.05,-0.31]

Subtotal *** 522   217   100% -1.44[-1.88,-1.01]

Heterogeneity: Tau2=0.26; Chi2=44.11, df=5(P<0.0001); I2=88.66%  

Test for overall effect: Z=6.48(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo
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Analysis 4.3.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen
+ progestogen versus placebo for vasomotor outcomes, Outcome 3 HFWWS.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.3.1 E only versus placebo  

Notelovitz 2000a 260 36.9 (22) 64 76.9 (9.6) 100% -40[-43.56,-36.44]

Subtotal *** 260   64   100% -40[-43.56,-36.44]

Heterogeneity: Not applicable  

Test for overall effect: Z=22.01(P<0.0001)  

   

4.3.2 E+P versus Placebo  

Baerug 1998 73 6.2 (3.3) 35 62.6 (1.2) 100% -56.4[-57.26,-55.54]

Subtotal *** 73   35   100% -56.4[-57.26,-55.54]

Heterogeneity: Not applicable  

Test for overall effect: Z=128.58(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 4.4.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen +
progestogen versus placebo for vasomotor outcomes, Outcome 4 HFWWS - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.4.1 E only versus placebo  

Notelovitz 2000a 260 3.5 (0.5) 64 4.4 (0.1) 100% -0.86[-0.93,-0.79]

Subtotal *** 260   64   100% -0.86[-0.93,-0.79]

Heterogeneity: Not applicable  

Test for overall effect: Z=23.44(P<0.0001)  

   

4.4.2 E+P versus Placebo  

Baerug 1998 73 1.9 (0.4) 35 4.1 (0.2) 100% -2.25[-2.37,-2.13]

Subtotal *** 73   35   100% -2.25[-2.37,-2.13]

Heterogeneity: Not applicable  

Test for overall effect: Z=35.97(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 4.5.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen + progestogen versus
placebo for vasomotor outcomes, Outcome 5 Hot flush severity score (all scales, continuous) - SMD.

Study or subgroup HRT Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.5.1 E only versus placebo  

Chung 1996 43 0.4 (0.7) 40 0.8 (0.9) 100% -0.55[-0.99,-0.11]

Subtotal *** 43   40   100% -0.55[-0.99,-0.11]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.45(P=0.01)  

   

4.5.2 E+P versus Placebo  

Less with HRT 42-4 -2 0 Less with Placebo
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Study or subgroup HRT Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 78 0.4 (0.7) 41 2 (1.1) 19.21% -1.86[-2.31,-1.42]

Bech 1998 68 0.1 (0.4) 37 0.8 (0.9) 19.47% -1.1[-1.53,-0.68]

Blumel 1994 25 0 (0.2) 23 0.6 (0.8) 17.14% -0.92[-1.52,-0.32]

Conard 1995 35 0.1 (0.3) 15 0.8 (0.2) 14.57% -2.44[-3.22,-1.65]

Derman 1995 39 4.5 (3.7) 39 9.4 (4.5) 18.75% -1.18[-1.66,-0.7]

Paterson 1982a 11 0.3 (0.2) 9 0.6 (0.1) 10.86% -1.88[-2.97,-0.78]

Subtotal *** 256   164   100% -1.5[-1.93,-1.07]

Heterogeneity: Tau2=0.19; Chi2=16.61, df=5(P=0.01); I2=69.89%  

Test for overall effect: Z=6.79(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 4.6.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen + progestogen
versus placebo for vasomotor outcomes, Outcome 6 Hot flush severity (dichotomous).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

4.6.1 Presence versus absence of hot flushes - E only versus Placebo  

Chung 1996 11/43 22/40 33.01% 0.28[0.11,0.71]

Coope 1975 3/15 10/15 17.31% 0.13[0.02,0.66]

PEPI 1998 101/680 49/166 49.67% 0.42[0.28,0.62]

Subtotal (95% CI) 738 221 100% 0.35[0.22,0.55]

Total events: 115 (HRT), 81 (Placebo)  

Heterogeneity: Tau2=0.03; Chi2=2.33, df=2(P=0.31); I2=14.26%  

Test for overall effect: Z=4.51(P<0.0001)  

   

4.6.2 Presence versus absence of hot flushes - E+P versus Placebo  

Blumel 1994 1/25 10/23 7.71% 0.05[0.01,0.47]

Conard 1995 4/35 12/15 11.63% 0.03[0.01,0.17]

Jensen J 1983 8/64 15/23 18.1% 0.08[0.02,0.24]

Jensen P 1987 6/27 23/30 16.44% 0.09[0.03,0.3]

Marslew 1992 5/17 17/22 13.75% 0.12[0.03,0.52]

PEPI 1998 70/510 49/166 32.37% 0.38[0.25,0.58]

Subtotal (95% CI) 678 279 100% 0.1[0.04,0.27]

Total events: 94 (HRT), 126 (Placebo)  

Heterogeneity: Tau2=0.94; Chi2=19.62, df=5(P=0); I2=74.51%  

Test for overall effect: Z=4.68(P<0.0001)  

   

4.6.3 Moderate-severe versus mild-absent hot flushes - E only versus
placebo

 

Baumgardner 1978 30/114 24/42 63.1% 0.27[0.13,0.56]

Chung 1996 4/43 6/40 36.9% 0.58[0.15,2.23]

Subtotal (95% CI) 157 82 100% 0.32[0.17,0.61]

Total events: 34 (HRT), 30 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.98, df=1(P=0.32); I2=0%  

Test for overall effect: Z=3.44(P=0)  

   

4.6.4 Moderate-severe versus mild-absent hot flushes - E+ P versus
placebo

 

Blumel 1994 0/25 2/23 48.17% 0.17[0.01,3.71]

Conard 1995 0/35 6/15 51.83% 0.02[0,0.4]
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Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Subtotal (95% CI) 60 38 100% 0.06[0.01,0.48]

Total events: 0 (HRT), 8 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.93, df=1(P=0.34); I2=0%  

Test for overall effect: Z=2.63(P=0.01)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Analysis 4.7.   Comparison 4 Unopposed oestrogen versus placebo and oestrogen + progestogen
versus placebo for vasomotor outcomes, Outcome 7 Hot flush severity (proportional odds ratios).

Study or subgroup HRT Placebo log[Odds
Ratios]

Odds Ratios Weight Odds Ratios

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.7.1 E only vs Placebo  

Baumgardner 1978 114 42 -1.3 (0.378) 27.34% 0.27[0.13,0.56]

Chung 1996 43 40 -1.2 (0.38) 27.26% 0.31[0.15,0.66]

Coope 1975 15 15 -2.1 (0.847) 14.61% 0.13[0.02,0.66]

PEPI 1998 170 166 -0.6 (0.262) 30.8% 0.53[0.32,0.89]

Subtotal (95% CI)       100% 0.35[0.22,0.56]

Heterogeneity: Tau2=0.08; Chi2=4.53, df=3(P=0.21); I2=33.71%  

Test for overall effect: Z=4.38(P<0.0001)  

   

4.7.2 E+P vs Placebo  

Baerug 1998 74 34 -3.6 (0.689) 8.83% 0.03[0.01,0.11]

Bech 1998 68 37 -2.1 (0.48) 11.72% 0.13[0.05,0.33]

Blumel 1994 25 23 -1.8 (0.615) 9.78% 0.17[0.05,0.56]

Conard 1995 35 15 -3.1 (0.568) 10.42% 0.05[0.02,0.14]

Derman 1995 39 39 -2.2 (0.522) 11.08% 0.11[0.04,0.31]

Jensen J 1983 64 23 -2.4 (0.55) 10.68% 0.09[0.03,0.27]

Jensen P 1987 27 30 -2.4 (0.633) 9.54% 0.09[0.03,0.3]

Marslew 1992 17 22 -2.1 (0.736) 8.26% 0.12[0.03,0.52]

Paterson 1982a 11 9 -3.4 (1.267) 4.12% 0.03[0,0.38]

PEPI 1998 510 166 -1 (0.214) 15.56% 0.38[0.25,0.58]

Subtotal (95% CI)       100% 0.1[0.06,0.19]

Heterogeneity: Tau2=0.66; Chi2=31.4, df=9(P=0); I2=71.34%  

Test for overall effect: Z=7.08(P<0.0001)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Comparison 5.   Peri-menopausal and post-menopausal women: any HRT versus placebo (vasomotor outcomes)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Hot flush frequency/week 2   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.1 Perimenopausal participants 1 60 Mean Difference (IV, Random,
95% CI)

-9.84 [-17.93, -1.75]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Postmenopausal participants 1 187 Mean Difference (IV, Random,
95% CI)

-17.4 [-26.89, -7.91]

2 Hot flush frequency (log trans-
formed)

2   Mean Difference (IV, Random,
95% CI)

Subtotals only

2.1 Perimenopausal participants 1 60 Mean Difference (IV, Random,
95% CI)

-0.68 [-1.05, -0.31]

2.2 Postmenopausal participants 1 187 Mean Difference (IV, Random,
95% CI)

-1.34 [-1.68, -1.00]

3 HFWWS 1   Mean Difference (IV, Random,
95% CI)

Subtotals only

3.1 Perimenopausal participants 1 45 Mean Difference (IV, Random,
95% CI)

-35.5 [-41.81,
-29.19]

3.2 Postmenopausal participants 1 63 Mean Difference (IV, Random,
95% CI)

-70.1 [-76.21,
-63.99]

4 HFWWS - log transformed 1   Mean Difference (IV, Random,
95% CI)

Subtotals only

4.1 Perimenopausal participants 1 45 Mean Difference (IV, Random,
95% CI)

-2.47 [-2.68, -2.26]

4.2 Postmenopausal participants 1 63 Mean Difference (IV, Random,
95% CI)

-2.17 [-2.31, -2.03]

5 Hot flush severity score (all
scales, continuous) - WMD

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

5.1 Perimenopausal participants 0 0 Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

5.2 Postmenopausal participants 1 83 Mean Difference (IV, Random,
95% CI)

-0.43 [-0.77, -0.09]

6 Hot flush severity (dichoto-
mous)

3   Odds Ratio (M-H, Random, 95%
CI)

Subtotals only

6.1 Presence versus absence -
perimenopausal participants

0 0 Odds Ratio (M-H, Random, 95%
CI)

0.0 [0.0, 0.0]

6.2 Presence versus absence -
postmenopausal participants

3 1016 Odds Ratio (M-H, Random, 95%
CI)

0.23 [0.09, 0.58]

6.3 Moderate-severe versus mild-
absent - perimenopausal partici-
pants

0 0 Odds Ratio (M-H, Random, 95%
CI)

0.0 [0.0, 0.0]

6.4 Moderate-severe versus mild-
absent - postmenopausal partici-
pants

1 83 Odds Ratio (M-H, Random, 95%
CI)

0.58 [0.15, 2.23]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7 Hot flush severity (proportional
odds ratios)

3   Odds Ratios (Random, 95% CI) Subtotals only

7.1 Perimenopausal participants 0 0 Odds Ratios (Random, 95% CI) 0.0 [0.0, 0.0]

7.2 Postmenopausal participants 3 1016 Odds Ratios (Random, 95% CI) 0.26 [0.12, 0.56]

 
 

Analysis 5.1.   Comparison 5 Peri-menopausal and post-menopausal women: any
HRT versus placebo (vasomotor outcomes), Outcome 1 Hot flush frequency/week.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.1.1 Perimenopausal participants  

Viklylaeva 1997 32 13.8 (15.3) 28 23.7 (16.5) 100% -9.84[-17.93,-1.75]

Subtotal *** 32   28   100% -9.84[-17.93,-1.75]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.38(P=0.02)  

   

5.1.2 Postmenopausal participants  

Symons 2000 Study 1 149 7.6 (13.9) 38 25 (29) 100% -17.4[-26.89,-7.91]

Subtotal *** 149   38   100% -17.4[-26.89,-7.91]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.59(P=0)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 5.2.   Comparison 5 Peri-menopausal and post-menopausal women: any HRT
versus placebo (vasomotor outcomes), Outcome 2 Hot flush frequency (log transformed).

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.2.1 Perimenopausal participants  

Viklylaeva 1997 32 2.3 (0.9) 28 3 (0.6) 100% -0.68[-1.05,-0.31]

Subtotal *** 32   28   100% -0.68[-1.05,-0.31]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.59(P=0)  

   

5.2.2 Postmenopausal participants  

Symons 2000 Study 1 149 1.5 (1.1) 38 2.9 (0.9) 100% -1.34[-1.68,-1]

Subtotal *** 149   38   100% -1.34[-1.68,-1]

Heterogeneity: Not applicable  

Test for overall effect: Z=7.75(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo
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Analysis 5.3.   Comparison 5 Peri-menopausal and post-menopausal women:
any HRT versus placebo (vasomotor outcomes), Outcome 3 HFWWS.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.3.1 Perimenopausal participants  

Baerug 1998 31 2.5 (1.5) 14 38 (12) 100% -35.5[-41.81,-29.19]

Subtotal *** 31   14   100% -35.5[-41.81,-29.19]

Heterogeneity: Not applicable  

Test for overall effect: Z=11.03(P<0.0001)  

   

5.3.2 Postmenopausal participants  

Baerug 1998 42 8.9 (4.1) 21 79 (14) 100% -70.1[-76.21,-63.99]

Subtotal *** 42   21   100% -70.1[-76.21,-63.99]

Heterogeneity: Not applicable  

Test for overall effect: Z=22.47(P<0.0001)  

Less with HRT 10050-100 -50 0 Less with Placebo

 
 

Analysis 5.4.   Comparison 5 Peri-menopausal and post-menopausal women: any
HRT versus placebo (vasomotor outcomes), Outcome 4 HFWWS - log transformed.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.4.1 Perimenopausal participants  

Baerug 1998 31 1.2 (0.4) 14 3.6 (0.3) 100% -2.47[-2.68,-2.26]

Subtotal *** 31   14   100% -2.47[-2.68,-2.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=22.94(P<0.0001)  

   

5.4.2 Postmenopausal participants  

Baerug 1998 42 2.2 (0.4) 21 4.4 (0.2) 100% -2.17[-2.31,-2.03]

Subtotal *** 42   21   100% -2.17[-2.31,-2.03]

Heterogeneity: Not applicable  

Test for overall effect: Z=31.27(P<0.0001)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 5.5.   Comparison 5 Peri-menopausal and post-menopausal women: any HRT versus
placebo (vasomotor outcomes), Outcome 5 Hot flush severity score (all scales, continuous) - WMD.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.5.1 Perimenopausal participants  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.5.2 Postmenopausal participants  

Chung 1996 43 0.4 (0.7) 40 0.8 (0.9) 100% -0.43[-0.77,-0.09]

Subtotal *** 43   40   100% -0.43[-0.77,-0.09]

Less with HRT 42-4 -2 0 Less with Placebo
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Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=2.5(P=0.01)  

Less with HRT 42-4 -2 0 Less with Placebo

 
 

Analysis 5.6.   Comparison 5 Peri-menopausal and post-menopausal women: any HRT
versus placebo (vasomotor outcomes), Outcome 6 Hot flush severity (dichotomous).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.6.1 Presence versus absence - perimenopausal participants  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (HRT), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.6.2 Presence versus absence - postmenopausal participants  

Chung 1996 11/43 22/40 30.28% 0.28[0.11,0.71]

Jensen J 1983 8/64 15/23 25.36% 0.08[0.02,0.24]

PEPI 1998 101/680 49/166 44.36% 0.42[0.28,0.62]

Subtotal (95% CI) 787 229 100% 0.23[0.09,0.58]

Total events: 120 (HRT), 86 (Placebo)  

Heterogeneity: Tau2=0.48; Chi2=7.87, df=2(P=0.02); I2=74.59%  

Test for overall effect: Z=3.11(P=0)  

   

5.6.3 Moderate-severe versus mild-absent - perimenopausal partici-
pants

 

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (HRT), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.6.4 Moderate-severe versus mild-absent - postmenopausal partici-
pants

 

Chung 1996 4/43 6/40 100% 0.58[0.15,2.23]

Subtotal (95% CI) 43 40 100% 0.58[0.15,2.23]

Total events: 4 (HRT), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Analysis 5.7.   Comparison 5 Peri-menopausal and post-menopausal women: any HRT versus
placebo (vasomotor outcomes), Outcome 7 Hot flush severity (proportional odds ratios).

Study or subgroup HRT Placebo log[Odds
Ratios]

Odds Ratios Weight Odds Ratios

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

5.7.1 Perimenopausal participants  

Subtotal (95% CI)       Not estimable
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Study or subgroup HRT Placebo log[Odds
Ratios]

Odds Ratios Weight Odds Ratios

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.7.2 Postmenopausal participants  

Chung 1996 43 40 -1.2 (0.38) 32.9% 0.31[0.15,0.66]

Jensen J 1983 64 23 -2.4 (0.55) 24.38% 0.09[0.03,0.27]

PEPI 1998 680 166 -0.9 (0.202) 42.72% 0.42[0.28,0.62]

Subtotal (95% CI)       100% 0.26[0.12,0.56]

Heterogeneity: Tau2=0.31; Chi2=6.85, df=2(P=0.03); I2=70.79%  

Test for overall effect: Z=3.48(P=0)  

Less with HRT 10000.001 100.1 1 Less with Placebo

 
 

Comparison 6.   Other outcomes: any HRT vs placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Withdrawals due to lack of
effect

9 1833 Odds Ratio (M-H, Random, 95%
CI)

10.51 [5.00, 22.09]

2 Withdrawals due to adverse
events (any)

9 1882 Odds Ratio (M-H, Random, 95%
CI)

1.25 [0.83, 1.90]

3 Adverse Events (any) 3 818 Odds Ratio (M-H, Random, 95%
CI)

1.41 [1.00, 1.99]

4 Side-efects     Other data No numeric data

5 Quality of life 1 105 Mean Difference (IV, Random,
95% CI)

-1.20 [-2.76, 0.36]

 
 

Analysis 6.1.   Comparison 6 Other outcomes: any HRT vs placebo, Outcome 1 Withdrawals due to lack of e>ect.

Study or subgroup Placebo HRT Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Baerug 1998 3/37 0/74 5.59% 15.12[0.76,300.76]

Conard 1995 2/27 0/35 5.31% 6.96[0.32,151.26]

Derman 1995 18/37 0/28 6.04% 54.08[3.07,951.34]

Jensen P 1987 4/37 0/32 5.69% 8.73[0.45,168.72]

Martin 1971 24/50 3/97 21.72% 28.92[8.07,103.65]

Notelovitz 2000a 2/55 0/225 5.39% 21.07[1,445.43]

PEPI 1998 12/144 4/537 24.77% 12.11[3.85,38.16]

Symons 2000 Study 1 2/38 2/150 11.29% 4.11[0.56,30.18]

Symons 2000 Study 2 2/57 4/173 14.2% 1.54[0.27,8.62]

   

Total (95% CI) 482 1351 100% 10.51[5,22.09]

Total events: 69 (Placebo), 13 (HRT)  

More with HRT 10000.001 100.1 1 More with Placebo
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Study or subgroup Placebo HRT Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Heterogeneity: Tau2=0.24; Chi2=9.86, df=8(P=0.28); I2=18.86%  

Test for overall effect: Z=6.21(P<0.0001)  

More with HRT 10000.001 100.1 1 More with Placebo

 
 

Analysis 6.2.   Comparison 6 Other outcomes: any HRT vs
placebo, Outcome 2 Withdrawals due to adverse events (any).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Baerug 1998 3/77 2/36 5.02% 0.69[0.11,4.32]

Conard 1995 2/37 2/17 4.03% 0.43[0.06,3.33]

Derman 1995 6/34 0/19 1.99% 8.89[0.47,167.17]

Jensen J 1983 7/71 0/23 2.03% 5.47[0.3,99.46]

Jensen P 1987 2/34 0/33 1.81% 5.15[0.24,111.52]

Notelovitz 2000a 21/225 5/55 15.39% 1.03[0.37,2.86]

PEPI 1998 138/671 21/132 52.66% 1.37[0.83,2.26]

Symons 2000 Study 1 16/150 1/38 4.03% 4.42[0.57,34.41]

Symons 2000 Study 2 10/173 5/57 13.03% 0.64[0.21,1.95]

   

Total (95% CI) 1472 410 100% 1.25[0.83,1.9]

Total events: 205 (HRT), 36 (Placebo)  

Heterogeneity: Tau2=0.02; Chi2=8.32, df=8(P=0.4); I2=3.87%  

Test for overall effect: Z=1.07(P=0.29)  

More with Placebo 10000.001 100.1 1 More with HRT

 
 

Analysis 6.3.   Comparison 6 Other outcomes: any HRT vs placebo, Outcome 3 Adverse Events (any).

Study or subgroup HRT Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Notelovitz 2000a 182/267 44/66 36.28% 1.07[0.6,1.9]

Symons 2000 Study 1 120/176 25/43 25.46% 1.54[0.78,3.06]

Symons 2000 Study 2 116/199 30/67 38.26% 1.72[0.99,3.01]

   

Total (95% CI) 642 176 100% 1.41[1,1.99]

Total events: 418 (HRT), 99 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.45, df=2(P=0.48); I2=0%  

Test for overall effect: Z=1.95(P=0.05)  

More with placebo 100.1 50.2 20.5 1 More with HRT

 
 

Analysis 6.4.   Comparison 6 Other outcomes: any HRT vs placebo, Outcome 4 Side-efects.

Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

Archer 1992 - Few
women

Higher dos-
es of oe-

Most
women

- - - Three
women re-

No marked
changes

Non-sig-
nificant
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Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

with symp-
toms at
baseline,
no consis-
tent trends
during the
study

strogen
were asso-
ciated with
higher rates
of breast
tenderness
and pain.
However,
of women
who com-
pleted the
study, 78%
given 2
mg E2 and
70% given
1.25mg CEE
reported no
discomfort

reported
symptoms
at baseline
which de-
creased
modestly in
all groups
(includ-
ing place-
bo) during
course of
the study

ported ad-
verse skin
events:
2/25 (8%)
placebo
and 1/102
(1%) HRT

in vaginal
itching of
dryness

trend to-
wards high-
er rate of
any adverse
events with
higher oe-
strogen
(20-22% in
placebo, 1
mg E2 and
0.625mg
CEE groups
compared
to 31-35%
in 2 mg E2
and 1.25
mg CEE
groups).
Predom-
inant ad-
verse
events were
classified
as diges-
tive, ner-
vous/psy-
chiatric and
urogenital.

Baerug
1998

Higher in-
cidence of
bleeding in
E+P women
compared
to placebo
but there
was no dif-
ference be-
tween HRT
and place-
bo group
in the in-
cidence
of severe
bleeding.

One
woman
(place-
bo group)
withdrew
due to nau-
sea

One
women
(from HRT
group)
withdrew
due to
breast ten-
derness

One
women
(from
placebo
group)
withdrew
due to
headaches

- - - - - Addition-
al with-
drawals
due to
oedema
and emo-
tional labil-
ity

Baumgard-
ner 1978

No signifi-
cant differ-
ences be-
tween HRT
and place-
bo groups

One
woman
given CEE
withdrew
from ther-
apy due to
nausea

Low preva-
lence, no
significant
differences
between
HRT and
placebo

Low preva-
lence, no
significant
differences
between
HRT and
placebo

No signifi-
cant weight
gain

Low preva-
lence, no
significant
differences
between
HRT and
placebo

No events No skin
eruptions

1-2 women
in each
group com-
plained of
symptoms
at base-
line - all
improved
(including
placebo
group) as
the study
progressed

Oedema
and visu-
al symp-
toms were
recorded
but were of
low preva-
lence with
no differ-
ence be-
tween HRT
and place-
bo groups.
Reasons
for with-
drawals
from ther-
apy not
itemised
but there
was a stat-
ed difficulty
in getting
women in
the place-
bo group
to continue
due to lack
of efficacy.
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Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

Bech 1998 Four
women
withdrew
from tri-
al in HRT
groups due
to bleed-
ing irreg-
ularities
compared
to none in
placebo
group.

Two
women in
sequen-
tial thera-
py group, 2
in placebo
group and
none in the
combined
group suf-
fered from
nausea in
the first 6
cycles.

Mastody-
nia was ex-
perienced
significant-
ly more of-
ten in the
HRT groups
compared
to the
placebo
groups in
the first 6
months.
Over the 2
years study
(reported
in the sec-
ondary ref-
erence), 4
women on
HRT with-
drew due to
mastodynia
compared
to none in
the placebo
group.

- One
women in
the sequen-
tial therapy
group with-
drew due to
weight gain

- - - - Two
women in
the sequen-
tial group,
two in the
combined
group and
four in the
placebo
group suf-
fered from
oedema in
the first 6
cycles. Over
the two
year study
(reported
in the sec-
ondary ref-
erence),
two women
in the HRT
group with-
drew due to
breast can-
cer.

Blumel
1994

Significant-
ly more
women in
HRT group
had irreg-
ular bleed-
ing (12/25)
compared
to place-
bo group
(3/23) at
6 months:
p = 0.009.
Results
were simi-
lar at three
months

- At 3 months
7/25 (=
28%) of
HRT group
complained
of masto-
dynia com-
pared to
3/23 place-
bo (ns). At
6 months
only 1/25
HRT partic-
ipants and
0/23 place-
bo partici-
pants com-
plained of
mastody-
nia.

Marginally
significant
improve-
ment (p
= 0.05) in
headaches
in HRT
group com-
pared to
placebo

- Decreased
significant-
ly from
baseline in
HRT and
placebo
groups, but
no signifi-
cant differ-
ence

- - - No gastric
intolerance

Campbell
1976

The num-
ber of
menopausal
women
having ei-
ther break-
through or
withdraw-
al bleeding
increased
during the
first three
cycles of
Premarin.
Thereafter,
32% ex-
perienced
withdraw-
al bleed-
ing and
28% ex-
perienced
break-
through
bleeding.

7% of
women ex-
perienced
nausea dur-
ing HRT
phase and
3% during
placebo
phase (x-
over study)

13% of
women ex-
perienced
breast pain
during HRT
phase and
10% dur-
ing placebo
phase (x-
over study)

Non-signif-
icant im-
provement
during HRT
phase

There was
an overall
decrease
in mean
weight dur-
ing the
study (not
significant)
and no sig-
nificant
change in
weight be-
tween the
first and
second
treatment
phases (x-
over study)

- None : 125I-
labelled fib-
rinigen test
was per-
formed on
all partic-
ipants on
three occa-
sions - no
evidence
of venous
thrombosis
of the legs
on any oc-
casion

- - The most
common
adverse
events were
leg cramps,
breast ten-
derness,
limb pains,
fluid reten-
tion, eye
irritation,
nausea and
vaginal dis-
charge.
Frequen-
cy of all
were slight-
ly higher
during HRT
phase than
placebo
phase but
none sig-
nificant. (x-
over study).
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Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

Chung 1996 - - - No signifi-
cant differ-
ence at end
of 1st cross-
over phase

- No signifi-
cant differ-
ence at end
of 1st cross-
over phase

- - - -

Conard
1995

Rare - only
in 2 women
(both HRT),
resulted in
1 withdraw-
al from
therapy

- Significant
increase in
incidence
(31.6% HRT
vs 5.3%
placebo, p
= 0.036) at
3 months.
Two with-
drawals
(both in
1mg E2
group) due
to breast
discomfort.

- No signifi-
cant modi-
fication of
weight or
BMI

- - - - 7 with-
drawals
due to
adverse
events.
Reasons:
headaches
(one each
in 1.5 mg E2
group and
placebo),
abdominal
pain (1 on-
ly in place-
bo) and
metrorrha-
gia (1 only
in 1.5 mg
E2 group).
Adverse
events at
3 months
were: hot
flushes (1
placebo),
breast dis-
comfort
(2 in 1 mg
E2 group)
and metr-
orrhagia (1
in 1.5 mg E2
group)

Coope 1975 No break-
through
bleeding in
any women
but with-
drawal
bleeding
in majori-
ty of peri-
menopausal
women

Two
women re-
ported nau-
sea during
placebo
phase (x-
over study)

Three
women
reported
breast pain:
2 during
placebo
phase and
1 during
HRT phase
(x-over
study)

One
woman
reported
headaches
during HRT
phase (x-
over study)

Overall, no
significant
increases
in weight.
Four
women
reported
weight gain
of more
then 3 kg:
2 during
placebo
and 2 dur-
ing HRT
phase (x-
over study.

- - - - Predomi-
nant side
effects (re-
ported
more than
twice) were
nausea,
breast dis-
comfort,
urinary in-
fection,
nasal stuffi-
ness, rise in
blood pres-
sure and
weight gain

Coope 1981 Regular
withdraw-
al bleeding
and 1/36
women
with a
uterus
report-
ed break-
through
bleeding.

- One case
of severe
breast
swelling at-
tributable
to oestro-
gen therapy

- - - One case of
small deep
vein throm-
bosis.

- - Side effects
possibly at-
tributable
to oestro-
gen therapy
were breast
swelling (1
case), flu-
id reten-
tion and
leK ventric-
ular failure
with gal-
lop rhythm,
basal crepi-
tations
and sacral
oedema (1
case which
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Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

resolved on
withdraw-
al from E2),
severe de-
pression (2
women),
and small
deep vein
thrombosis
(1 women).
Two deaths
occurred
- one case
of recur-
rent gas-
tric Ca and
one from
epileptic
seizure
(treatment
groups not
reported).

Davidsen
1974

Significant-
ly increased
frequen-
cy of regu-
lar bleed-
ing in HRT
group and
increased
frequen-
cy of no
bleeding
in placebo
group, but
no signif-
icant dif-
ference in
irregular
bleeding

No differ-
ence be-
tween HRT
and place-
bo

No differ-
ence be-
tween HRT
and place-
bo

- Four
women
had weight
changes of
more than
2 kg (three
weighed
most in the
HRT phase
of x-over)

- - - - No differ-
ence in
blood pres-
sure be-
tween HRT
and place-
bo phases
of x-over

Denner-
stein 1978

- - One
woman
(during
HRT phase
of x-over)
stopped or
changed
tablets due
to mastal-
gia.

The two oe-
strogens
prepara-
tions were
associated
with less
headaches
in the first
months of
use com-
pared to
the two
non-oestro-
gen prepa-
rations.
This was
not signif-
icant for
the second
and third
months.

- - - - - Predomi-
nant rea-
sons for
withdraw-
ing or
changing
tablets in-
cluded hot
flushes dur-
ing place-
bo phase
and depres-
sion/anxi-
ety during
HRT phase.

Derman
1995

Resulted
in with-
drawals
from ther-
apy in
HRT group
(number
not speci-
fied)

- - - Resulted
in with-
drawals
from ther-
apy in
HRT group
(number
not speci-
fied)

- - - - Predom-
inant
reasons
for with-
drawals
from ther-
apy were
weight
gain, palpi-
tations and
bleeding in
HRT group
and lack
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Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

of effect
in placebo
group

Hagen 1982 Most
women on
HRT devel-
oped reg-
ular bleed-
ing, but in-
cidence of
irregular
bleeding
was actu-
ally (non-
significant-
ly) less in
HRT group
compared
to placebo

Slight in-
crease in
women
with nau-
sea in HRT
group, no
change in
women
with nau-
sea in
placebo
group

Significant
increase
in breast
tenderness
from base-
line to end
of study in
both HRT
and place-
bo groups
and inci-
dence of
breast ten-
derness sig-
nificantly
higher in
HRT group
at end of
study com-
pared to
placebo
groups (da-
ta from
combined
HRT and
thiazide
arms)

- No sig-
nificant
changes
in body
weight in
relevant
HRT and
placebo
groups (but
a signifi-
cant de-
crease in
the exclud-
ed HRT +
thiazide
group

- No cases - - Three
women
(two in
placebo
groups and
one in HRT
groups
withdrew
due to
CA of the
breast (da-
ta includes
thiazide
groups).

Jensen J
1983

Increased
incidence
of regular
and irreg-
ular bleed-
ing in HRT
groups
compared
to placebo

- - - No differ-
ence be-
tween HRT
and place-
bo groups

- - - - Reasons
for with-
drawals
due to
adverse
events in-
cluded
breast ten-
derness,
vaginal
bleeding,
nervous-
ness and
nausea, de-
pression,
Rectal Ca
and Bron-
chitis. Not
specified by
treatment
group or
number.

Jensen P
1987

- - - - One
woman
(HRT ther-
apy) with-
drew from
treatment
due to
weight gain

- - - - Reasons
for with-
drawals
from ther-
apy were
weight
gain, vari-
cose veins

Marslew
1992

Three
women
(HRT ther-
apy) with-
drew due
to regular
bleeding

- Increase
in breast
tenderness
severity rat-
ing (signifi-
cance not
stated) in
HRT group
compared
to placebo

- - - - - - Statement
of relative-
ly high in-
cidence of
adverse
events in
HRT groups
(only one
includ-
ed in this
review),
but not
itemised.
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Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

Martin 1971 Irregular
bleeding
resulted in
two with-
drawals
from thera-
py (1 place-
bo, 1 Rx).
Withdraw-
al bleeding
common
and the in-
cidence
of uterine
bleedings
at other
times very
low. Heavy
and/or pro-
longed
bleeding
was report-
ed by a few
women in
each group.

- Breast sore-
ness in-
creased
with high
E2

Improve-
ment in
headaches
with high
E2, but al-
so improve-
ment in
placebo in
cycle 3

- - - - - Withdrawal
rate signifi-
cantly high-
er in place-
bo group
(p < 0.05)
and these
women
had more
severe va-
somoto-
ry symp-
toms than
those who
remained
in study
(author's
analysis)

Notelovitz
2000a

Bleeding
and breast
pain were
the most
frequent-
ly report-
ed adverse
events,
both of
which
tended to
be more
prevalent
in the 2mg
E2 group,
although
there were
no signif-
icant dif-
ferences
between
treatment
groups.
Bleeding
was noted
by 14% of
women in
the place-
bo group,
10% in the
0.25mg
E2 group,
6% in the
0.5mg
group, 21%
in the 1mg
group and
37% in the
2 mg group.
Significant-
ly more
women dis-
continued
therapy be-
cause of
bleeding in
the 2mg E2
group than

- Bleeding
and breast
pain were
the most
frequent-
ly report-
ed adverse
events,
both of
which
tended to
be more
prevalent
in the 2mg
E2 group,
although
there were
no signif-
icant dif-
ferences
between
treatment
groups.
Breast pain
was report-
ed by 12%
of women
treated
with 2mg
E2, but on-
ly by 3-6%
of women
who re-
ceived
placebo
or in the
0.25-1mg
E2 groups.

- - - - - - -
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Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

in any other
group.

Paterson
1982a

- New symp-
toms oc-
cured mar-
ginally
more fre-
quently
during HRT
phase com-
pared to
placebo
phase (x-
over study).
No differ-
ence in
severity
score be-
tween HRT
and place-
bo at end of
first cross
over phase

Occurred
only in
HRT phase
and not in
placebo
phase (x-
over study)

Occurred
equally
during HRT
and place-
bo phas-
es (x-over
study). No
difference
in severity
score be-
tween HRT
and place-
bo at end of
first cross-
over phase.

No differ-
ence in
weight
change be-
tween HRT
and place-
bo at end of
first cross-
over phase.

No differ-
ence in
severity
score be-
tween HRT
and place-
bo at end of
first cross-
over

- - - Other new
symp-
toms/side
effects
were de-
pres-
sion/anxi-
ety (slight-
ly more fre-
quent dur-
ing HRT
phase)
and aching
limbs/joints
(occurred
only dur-
ing placebo
phase).

PEPI 1998 - - Breast dis-
comfort
was more
common
with E+P
compared
to E alone
and place-
bo

If
headaches
were ab-
sent at
baseline,
the CEE (E
only) group
were more
likely to
develop
headache
than place-
bo or E+P
groups.
Con-
versely, if
headaches
were
present at
baseline,
the E only
group re-
ported less
headaches
than the
placebo or
E+P groups

The CEE
+ micro-
nised prog-
esterone
treated
group were
more likely
to report a
perceived
weight
loss com-
pared to
the placebo
group. The
was no dif-
ference for
the other
HRT groups
compared
to placebo.

- There were
two cas-
es of deep
vein throm-
bophlebitis
in the CEE
only group
and one
case of su-
perficial
phlebitis
in the CEE
+ micro-
nised prog-
esterone
group

- - The most
common
side effects
associat-
ed with
withdrawal
from treat-
ment in the
placebo
group were
headaches
and joint
pain com-
pared to
adenoma-
tous hy-
perplasia
& atypia
(E only),
vaginal
bleeding,
headaches,
depres-
sion , and
breast
cancer in
the HRT
groups.
There was
difficulty
with lack
of effect in
the place-
bo group
and by
the end of
the study,
11% of the
women in
the place-
bo group
had begun
taking pri-
vately pre-
scribed
HRT

Symons
2000 Study
1

Overall, the
incidence
of bleed-
ing and
spotting

- One of 10
women
who with-
drew from
the study

Three of
10 women
who with-
drew from
the study

One of 10
women
who with-
drew from
the study

- - - - Two of 10
women
who with-
drew from
the study
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changes
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Rash Pruritis Other

tended to
be greater
with in-
creasing
doses of E
+P and de-
creased
over time
within each
treatment
group. The
percentage
of women
with bleed-
ing and
spotting in
the place-
bo group
ranged
from 3-5%
and was as
high as 30%
in the 1mg
NA/10ug EE
treatment
group in
the first 8
weeks of
the study.
Three of
10 women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of bleeding.

because
of medica-
tion relat-
ed adverse
events did
so because
of breast
tenderness.

because
of medica-
tion relat-
ed adverse
events
did so be-
cause of
headaches.

because
of medica-
tion relat-
ed adverse
events
did so be-
cause of in-
creased ap-
petite.

because
of medica-
tion relat-
ed adverse
events did
so because
of insom-
nia & de-
pression re-
spectively.

Symons
2000 Study
2

Overall, the
incidence
of bleed-
ing and
spotting
tended to
be greater
with in-
creasing
doses of E
+P and de-
creased
over time
within each
treatment
group. The
percentage
of women
with bleed-
ing and
spotting in
the placebo
group was
approxi-
mately 5%
and greater
than 33%
in the 1mg
NA/10ug EE
treatment
group by
week 4 of
the study.

- Two of nine
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of breast
tenderness.

Two of nine
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events
did so be-
cause of
headaches.

One of nine
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of bloating.

- One of nine
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of superfi-
cial throm-
bophlebitis.

- - Two of 9
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of nervous-
ness & pal-
pitations
respective-
ly.

Oral oestrogen and combined oestrogen/progestogen therapy versus placebo for hot flushes (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Side-efects

Study Atypical
bleeding

Nau-
sea/Vom-

iting

Breast
tenderness

Headaches Weight
changes

Dizziness Throm-
bosis

Rash Pruritis Other

One of 9
women
who with-
drew from
the study
because
of medica-
tion relat-
ed adverse
events did
so because
of bleeding.

Viklylaeva
1997

Regular
bleeding
with Trise-
quens but
no exces-
sive or un-
controlled
bleeding

- - Marginal-
ly signifi-
cant (p =
0.1) greater
reduction
from base-
line in HRT
group com-
pared to
placebo

- No signif-
icant dif-
ference
in change
from base-
line be-
tween HRT
and place-
bo groups

- - - -

 
 

Analysis 6.5.   Comparison 6 Other outcomes: any HRT vs placebo, Outcome 5 Quality of life.

Study or subgroup HRT Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Bech 1998 68 11.2 (3.3) 37 12.4 (4.2) 100% -1.2[-2.76,0.36]

   

Total *** 68   37   100% -1.2[-2.76,0.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.5(P=0.13)  

Better with HRT 42-4 -2 0 Better with placebo

 
 

Comparison 7.   Comparison of end of study and baseline vasomotor outcomes for women randomised to placebo
therapy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Hot flush frequency/week 6 367 Mean Difference (IV, Random, 95%
CI)

-25.37 [-37.55, -13.19]

2 Hot flush frequency - log
transformed

6 367 Mean Difference (IV, Random, 95%
CI)

-0.86 [-1.13, -0.60]

3 HFWWS 2 205 Mean Difference (IV, Random, 95%
CI)

-77.95 [-126.35,
-29.55]

4 HFWWS - log transformed 2 205 Mean Difference (IV, Random, 95%
CI)

-0.71 [-0.88, -0.55]

5 Hot flush severity (all
scales, continuous) - SMD

6 332 Std. Mean Difference (IV, Random,
95% CI)

-0.66 [-1.25, -0.08]
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Analysis 7.1.   Comparison 7 Comparison of end of study and baseline vasomotor outcomes
for women randomised to placebo therapy, Outcome 1 Hot flush frequency/week.

Study or subgroup End of Study Baseline Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 33 33.5 (31) 41 59.5 (30.5) 17.56% -26[-40.11,-11.89]

Conard 1995 15 32.2 (35.6) 19 51.9 (21.6) 13.95% -19.74[-40.18,0.7]

Coope 1975 15 21.9 (26.8) 15 56.8 (46.1) 10.79% -34.87[-61.86,-7.88]

Coope 1981 26 16.3 (26.9) 26 27.8 (30.5) 16.66% -11.5[-27.13,4.13]

Notelovitz 2000a 55 28 (29) 66 72 (21) 20.31% -44[-53.19,-34.81]

Viklylaeva 1997 28 23.7 (16.5) 28 40.3 (15.3) 20.73% -16.57[-24.9,-8.24]

   

Total *** 172   195   100% -25.37[-37.55,-13.19]

Heterogeneity: Tau2=168.19; Chi2=23.72, df=5(P=0); I2=78.92%  

Test for overall effect: Z=4.08(P<0.0001)  

Less at end of study 10050-100 -50 0 Less at baseline

 
 

Analysis 7.2.   Comparison 7 Comparison of end of study and baseline vasomotor outcomes
for women randomised to placebo therapy, Outcome 2 Hot flush frequency - log transformed.

Study or subgroup End of Study Baseline Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 33 3.9 (0.8) 41 4.7 (0.5) 20.98% -0.75[-1.05,-0.45]

Conard 1995 15 1.4 (0.9) 19 2.1 (0.4) 14.82% -0.69[-1.17,-0.21]

Coope 1975 15 2.1 (1.7) 15 3.5 (1.4) 4.73% -1.42[-2.54,-0.3]

Coope 1981 26 2.2 (1.1) 26 3 (0.9) 13.11% -0.74[-1.28,-0.2]

Notelovitz 2000a 55 3 (0.8) 66 4.3 (0.3) 23.8% -1.23[-1.46,-1]

Viklylaeva 1997 28 3 (0.6) 28 3.7 (0.4) 22.57% -0.64[-0.9,-0.38]

   

Total *** 172   195   100% -0.86[-1.13,-0.6]

Heterogeneity: Tau2=0.06; Chi2=14.54, df=5(P=0.01); I2=65.62%  

Test for overall effect: Z=6.36(P<0.0001)  

Less at end of study 42-4 -2 0 Less at baseline

 
 

Analysis 7.3.   Comparison 7 Comparison of end of study and baseline vasomotor
outcomes for women randomised to placebo therapy, Outcome 3 HFWWS.

Study or subgroup End of Study Baseline Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 35 62.6 (13.2) 40 116.3 (13.6) 50.91% -53.7[-59.77,-47.63]

Notelovitz 2000a 64 76.9 (9.6) 66 180 (59) 49.09% -103.1[-117.53,-88.67]

   

Total *** 99   106   100% -77.95[-126.35,-29.55]

Heterogeneity: Tau2=1188.29; Chi2=38.26, df=1(P<0.0001); I2=97.39%  

Test for overall effect: Z=3.16(P=0)  

Less at end of study 10050-100 -50 0 Less at baseline
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Analysis 7.4.   Comparison 7 Comparison of end of study and baseline vasomotor outcomes
for women randomised to placebo therapy, Outcome 4 HFWWS - log transformed.

Study or subgroup End of Study Baseline Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baerug 1998 35 4.1 (0.2) 40 4.8 (0.1) 50.27% -0.63[-0.71,-0.55]

Notelovitz 2000a 64 4.4 (0.1) 66 5.2 (0.3) 49.73% -0.8[-0.88,-0.72]

   

Total *** 99   106   100% -0.71[-0.88,-0.55]

Heterogeneity: Tau2=0.01; Chi2=8.51, df=1(P=0); I2=88.25%  

Test for overall effect: Z=8.41(P<0.0001)  

Less at end of study 42-4 -2 0 Less at baseline

 
 

Analysis 7.5.   Comparison 7 Comparison of end of study and baseline vasomotor outcomes for
women randomised to placebo therapy, Outcome 5 Hot flush severity (all scales, continuous) - SMD.

Study or subgroup End of Study Baseline Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Bech 1998 37 0.8 (0.9) 37 0.7 (0.8) 18.65% 0.12[-0.34,0.57]

Blumel 1994 23 0.6 (0.8) 25 1.1 (1) 17.44% -0.57[-1.15,0.01]

Chung 1996 40 0.8 (0.9) 40 1 (1) 18.8% -0.22[-0.65,0.22]

Conard 1995 15 0.8 (0.2) 19 2.3 (0.7) 13.09% -2.87[-3.86,-1.88]

Derman 1995 39 9.4 (4.5) 39 10.9 (4.7) 18.73% -0.32[-0.77,0.13]

Paterson 1982a 9 2.3 (0.9) 9 2.9 (0.3) 13.3% -0.82[-1.79,0.16]

   

Total *** 163   169   100% -0.66[-1.25,-0.08]

Heterogeneity: Tau2=0.42; Chi2=30.58, df=5(P<0.0001); I2=83.65%  

Test for overall effect: Z=2.22(P=0.03)  

Less at end of study 42-4 -2 0 Less at baseline

 
 

Comparison 8.   Investigations of assumptions

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical
method

Effect size

1 Comparison of logistic regression (LR) and ap-
proximated log odds ratios (LOR) assuming propor-
tional odds (PO)

    Other data No numeric data

 
 

Analysis 8.1.   Comparison 8 Investigations of assumptions, Outcome 1 Comparison of logistic
regression (LR) and approximated log odds ratios (LOR) assuming proportional odds (PO).

Comparison of logistic regression (LR) and approximated log odds ratios (LOR) assuming proportional odds (PO)

Study Time LOR (LR) SE (LR) Fit of PO Model (LR) LOR (approx-
imation)

SE (approximation)

Blumel 1994 Baseline 0.223 0.387 p = 0.89 0.223 0.567

Blumel 1994 3 months -0.806 0.607 p = 0.78 -0.739 0.588

Blumel 1994 6 months -1.791 0.615 p = 0.85 -1.738 0.634

Chung 1996 Baseline 0.224 0.310 p = 0.52 0.229 0.440
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Comparison of logistic regression (LR) and approximated log odds ratios (LOR) assuming proportional odds (PO)

Study Time LOR (LR) SE (LR) Fit of PO Model (LR) LOR (approx-
imation)

SE (approximation)

Chung 1996 6 months -1.167 0.380 p = 0.47 -1.009 0.453

Chung 1996 - - - - - -

Conard 1995 Baseline -0.479 0.538 p = 0.19 -0.439 0.567

Conard 1995 3 months -3.284 0.633 p = 0.82 -3.387 0.945

Conard 1995 - - - - - -

 

 

A D D I T I O N A L   T A B L E S
 

Assessment A B C

Allocation concealment Adequate e.g. central randomisation / allocation,
sealed envelopes etc

Not reported/un-
clear

Inadequate

Treatment blinding Statement that containers were identical, drugs
were identical in appearance etc

Not reported/un-
clear

HRT and placebo not
identical

Outcome assessment Blinded, standardised assessment Assessment proce-
dures not stated

Assessment not
blinded or standard-
ised

Baseline equality of treatment
groups

Groups balanced in terms of age, menopause sta-
tus, and menopause symptoms

Balance not report-
ed

Groups not balanced

Losses to follow-up (not in-
cluding early cessation of ther-
apy, followed up)

Losses of 10% or less Not reported/Un-
clear

Losses of more than
10%

Basis for analysis Intention-to-treat analysis Unclear Not intention-to-
treat

Table 1.   Quality Assesment Criteria 

 

W H A T ' S   N E W

 

Date Event Description

12 November 2008 Amended Converted to new review format.

 

H I S T O R Y

Protocol first published: Issue 4, 1997
Review first published: Issue 1, 2000

 

Date Event Description

17 August 2004 New citation required and conclusions
have changed

Substantive amendment
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