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ABSTRACT
Background

Pelvic organ prolapse is common and can be detected in up to 50% of parous women although many are asymptomatic. Oestrogen
preparations are used to improve vaginal thinning (atrophy). It is possible that oestrogens, alone or in conjunction with other inter-
ventions, might prevent or assist in the management of pelvic organ prolapse, for example by improving the strength of weakened
supporting structures.

Objectives

To determine the effects of oestrogens or drugs with oestrogenic effects alone, or in conjunction with other treatments, both for
& & & )
prevention and treatment of pelvic organ prolapse.

Search strategy

We searched the Cochrane Incontinence Group Specialised Register of trials (searched 6 May 2010), MEDLINE (January 1950 to
April 2010) as well as reference lists of relevant articles.

Selection criteria

Randomised or quasi-randomised controlled trials that included the use of any oestrogens or drugs with oestrogenic (or anti-oestrogenic)
actions for pelvic organ prolapse.

Data collection and analysis
Trials were assessed and data extracted independently by two review authors.
Main results

Three trials and one meta-analysis of adverse effects of a further three trials were identified. One trial did not provide useable data. Two
trials included 148 women with prolapse, one included 58 postmenopausal women and the meta-analysis reported a mixed population
(women with and without prolapse) of postmenopausal women (N=6984). The meta analysis and one other small trial investigated
the effect of selective oestrogen receptor modulators (SERMs) for treatment or prevention of osteoporosis but also collected data of the
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effects on prolapse. Interventions included oestradiol, conjugated equine oestrogen and two (SERMs), raloxifene and tamoxifen. Only
one small trial addressed the primary outcome (prolapse symptoms).

One small treatment trial of oestradiol for three weeks before prolapse surgery found a reduced incidence of cystitis in the first four
weeks after surgery but this unexpected finding needs to be confirmed in a larger trial.

A meta-analysis of adverse effects of a SERM, raloxifene (used for treatment or prevention of osteoporosis in postmenopausal women)
found a statistically significant reduction in the need for prolapse surgery at three year follow up (OR 0.50, 95% CI 0.31 to 0.81), but
this was statistically significant only in women older than 60 years (OR 0.68, 95% CI 0.22 to 2.08) and the total number of women
having prolapse surgery was small. A further small trial comparing conjugated equine oestrogen, raloxifene, tamoxifen and placebo in

postmenopausal women having pelvic floor muscle training was too small to detect effects on prolapse outcomes.
Authors’ conclusions

There was limited evidence from randomised controlled trials regarding the use of oestrogens for the prevention and management
of pelvic organ prolapse. The use of local oestrogen in conjunction with pelvic floor muscle training before surgery may reduce the
incidence of post-operative cystitis within four weeks after surgery. Oral raloxifene may reduce the need for pelvic organ prolapse surgery
in women older than 60 years although this cannot be taken as an indication for practice.

There is a need for rigorous randomised controlled trials with long term follow up to assess oestrogen preparations for prevention
and management of pelvic organ prolapse, particularly as an adjunctive treatment for women using pessaries and also before and after
prolapse surgery.

PLAIN LANGUAGE SUMMARY
Oestrogens for treatment or prevention of pelvic organ prolapse in women

Many women suffer from pelvic organ prolapse, which is a downward descent of the vagina (front passage) and/or uterus (womb). It
is more common after childbirth and after the menopause. Women may not have symptoms or they may feel bulge and/or pressure
vaginally, as well as a range of urinary, bowel and sexual problems. These symptoms may affect quality of life. Prolapse is associated
with weakness in muscles and supporting structures in the pelvis. Treatment can be conservative (pessaries or rings), pelvic floor muscle
training or surgery. Oestrogen (female hormone) treatment can be used to reduce thinning of the vaginal and pelvic tissues. This may
help to reduce or prevent the symptoms of prolapse, or may be used to make other prolapse treatments work better. This review did
not find any clear evidence to suggest whether oestrogens work. However, as they are often used, especially with pessaries or before and
after prolapse surgery, research is needed to identify any benefits or risks.

BACKGROUND

Description of the condition

The International Continence Society defines pelvic organ pro-
lapse (POP) as downward descent of the pelvic organs, which re-
sults in a protrusion of the vagina and/or uterine cervix and does
not include rectal prolapse (Abrams 2002). Up to 50% of women
who have given birth to at least one child (parous women) may
have a prolapse (DeLancey 1993). Around 10% of women have
prolapse or incontinence surgery in their lifetimes (Olsen 1997).

Risk factors

A number of risk factors for POP have been identified. These
include age and ethnic origin (Hendrix 2002; Scherf 2002),
menopause, number of births (parity) (Tegerstedt 2005), vaginal
delivery (Lukacz 2006), increased intra-abdominal pressure as a
result of bowel dysfunction (Spence-Jones 1994), manual work
(Woodman 2006), and obesity (Bradley 2007), as well as inherent
weakness of supporting connective tissues such as that encoun-
tered in those with joint hyper-mobility or genetic conditions such
as Marfan’s or Ehlers Danlos syndrome (Carley 2000).
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Symptoms of prolapse

Many women may have a prolapse without any symptoms. If
symptomatic, the condition may present with sense of pressure
or bulge vaginally in association with a variety of urinary, bowel
(Bradley 2005; Ghetti 2005), and sexual symptoms (Digesu 2005),
as well as lower abdominal pain, backache and perineal discomfort
(Bonetti 2004). There is also a considerable impact on quality of
life and body image (Jelovsek 2006).

Description of the intervention

Management choices for women with POP include conservative
and surgical measures (Maher 2010). Conservative measures, such
as pelvic floor muscle training (PFMT) (Hagen 2006) and me-
chanical devices (Adams 2004), are usually reserved for women
who are frail or have a mild prolapse, those who decline surgery,
and those who wish to have more children. The role of pelvic
floor muscle training is unproven, but, in theory, could support
the prolapse by increasing the tone and strength of the pelvic
floor muscles. Mechanical devices may be effective, but need to
be changed regularly and can cause discharge, bleeding and ul-
ceration. Surgical methods include anterior and posterior vaginal
wall repair, with or without cervical amputation or vaginal hys-
terectomy, and sacrospinous fixation or sacrocolpopexy for apical
prolapse (Maher 2010). Surgery, as for any operation, is associ-
ated with risks (anaesthetic, thrombosis, cardiovascular), and has
a 30% failure rate (Olsen 1997).

Oestrogens (but not SERMs) are often used in conjunction with
these treatments in the hope of enhancing their effects in improv-
ing prolapse symptoms. Oestrogens are also used on their own, to
treat specific prolapse symptoms such as vaginal thinning (atro-
phy), dryness and resulting discomfort and pain with intercourse,
which are all made worse when the vaginal skin overlying the pro-
lapse is exposed outside the vulva. However, there is no informa-
tion about how often oestrogens are used in any of these circum-
stances or whether they work.

There is also a group of selective oestrogen receptor modulators
(SERMS, such as raloxifene and tamoxifen), which have a selective
effect on oestrogen receptors in different organs (Silfen 1999;
Shelly 2008). They produce oestrogen-like actions in some tissues
(agonist) and oestrogen-blocking actions (antagonist) in others
(Silfen 1999). However, they are not usually used actively to treat
prolapse or prolapse symptoms in the same way that oestrogenic
preparations are, but they can be used for osteoporosis. They are
included in this review because of their mechanism of action (on
oestrogen receptors), which may also affect prolapse.

Individual SERMs may have different effects on different types of
tissue. These patterns of action suggest that each clinical endpoint
(such as effects on prolapse, incontinence, and breast, bone and
endometrium tissue) must be evaluated individually. Conclusions
about any particular SERM can only be established through ap-
propriate clinical trials (Shelly 2008).

Oestrogens and drugs with oestrogenic effects (such as SERMs)
are also used to prevent and treat osteoporosis by increasing the
density (thickness) of the bone in postmenopausal women.
Adverse effects of oestrogens or SERMs can include thromboem-
bolism, endometrial cancer (lining of the womb, prevented by
giving progestogens periodically), cardiovascular problems such
as heart attacks or stroke, vaginal bleeding and breast cancer, but
these risks are less when they are used locally (Suckling 2006).

Types of oestrogen preparations

Both natural and synthetic oestrogens have been used for hormone
replacement therapy (Prifti 2003), though synthetic oestrogens
have a greater metabolic impact (Van Campenhout 1980):

o Natural oestrogens include oestradiol, oestrone, oestriol and
conjugated oestrogens (Helgason 1982).

o Synthetic oestrogens include ethinyl oestradiol and
mestranol (Van Campenhout 1980).

o SERMs

Routes and choice of oestrogen administration

Oestrogens can be given so that they are absorbed throughout the
body, i.e. systemically (Rad 2006), or in a limited area, i.e. locally
(Manonai 2006).
Systemic use includes:

e oral delivery (MacLennan 2004);

o transdermal skin patches or gel (Samsioe 2007; Suvanto
1998); or

e subcutaneous implants (Horner 20006).

Local use includes:
e vaginal cream (Long 20006);
o vaginal tablets (Eriksen 1992); or
e avaginal ring impregnated with an oestrogen (Casper

1999).

Transdermal and subcutaneous administration avoids the gut and
first-pass effect on the liver, which means that lower doses can be
used (Stevenson 1996). With subcutaneous implants, administra-
tion is less frequent (every six months (Suhonen 1993)), but there
is the risk of tachyphylaxis (initial high levels which then reduce
over time in an uncontrollable way (Buckler 1995)), or endome-
trial stimulation may continue after stopping treatment (Gangar
1990). Use of local oestrogen results in less systemic absorption,
which may reduce the incidence of systemic side effects (Lethaby
2007; Mainini 2005).

For all women who take oestrogens, the use of progestogens must
be considered if the uterus is still present, because of the risk of en-
dometrial hyperplasia (thickening of the cells of the endometrium
that may lead to atypical cells that can cause carcinoma) (Lethaby
2007). The risk may be less with local administration (Suckling
2006), or with intermittent administration (i.e. successive short
term courses as required for symptoms).
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Selective oestrogen receptor modulators, on the other hand, are

given only orally (Shelly 2008).

How the intervention might work

The role of oestrogen in relation to pelvic organ
prolapse

The female genital tract is sensitive to oestrogen. Lack of oestrogen
after the menopause leads to atrophy with symptoms such as vagi-
nal dryness or painful/difficult sexual intercourse (dyspareunia)
(Xu 2005). Loss of vaginal folds or creases (rugae) is a recognised
feature of the lack of oestrogen (Whiteside 2005). Oestrogen hor-
mone replacement therapy has been used to treat it (Van Voorhis
2005).

Prolapse can be associated with weakening or thinning (atrophy)
of the genital tract tissues (Delancey 2002). It is possible that oe-
strogen deficiency weakens the supporting ligaments of the pelvic
organs (Reay 2003), the pelvic floor muscles and the pelvic fas-
cia, as well as thinning the vaginal mucous membrane (mucosa).
There are fewer oestrogen receptors and the pelvic ligaments be-
come weaker and thinner with every year after the menopause
(Lang 2003). These factors could contribute to prolapse.

It is possible, therefore, that oestrogens or drugs such as SERMs
with oestrogen-like actions, alone or in conjunction with other
forms of management, may help the treatment of pelvic organ
prolapse by improving the strength of weakened supporting liga-
ments, muscles and vaginal mucosa. The evidence, however, from
laboratory studies of oestrogen receptors in tissues is conflicting

(Copas 2001).

Rationale for use of oestrogen in women with pelvic
organ prolapse

The aims of oestrogen treatment in the management of pelvic
organ prolapse are to:

e restore the thickness, elasticity and moistness of the vaginal
wall;

e restore the vaginal pH;

e improve the strength and function of the pelvic fascia and
ligaments that support the pelvic organs;

e improve the strength and function of the pelvic floor
muscles.

Biologically, it is plausible that if oestrogens have these effects, they
might prevent, delay the onset of, or treat prolapse or its symp-
toms. It might also improve the effectiveness of other treatments,
such as mechanical devices (Adams 2004), PEMT (Hagen 2006)
or surgery (Maher 2010). However, these Cochrane reviews have
shown, to date, that:

o there are no trials assessing the value of oestrogens, local or
systemic, in conjunction with PFMT, to treat pelvic organ
prolapse (Hagen 2000);

o Jocal oestrogen treatment has been used in conjunction
with pessaries (plastic vaginal devices that keep the vagina and/or
uterus in position) (Poma 1981), though there is no evidence
from RCTs about whether it reduces the incidence of bleeding,
discharge, ulceration, or the need for pessary replacement
(Adams 2004);

e local oestrogens have been used to strengthen vaginal tissue
prior to prolapse surgery, but there is no evidence to show
whether or not this is beneficial (e.g. by reducing tearing and
bleeding during surgery, avoiding the need for blood transfusion,
improving tissue healing and/or facilitating and hastening post-
operative recovery) (Maher 2010).

The potential benefits of oestrogen treatment must be balanced
against the risk of adverse effects such as thromboembolic disease,
coronary heart disease, cerebrovascular accident, uterine hyper-
plasia or cancer, breast cancer, or gall bladder disease. The effect
of oestrogen on the endometrium has been studied extensively,
especially in relation to its use in hormone replacement therapy.
Prolonged exposure to unopposed oestrogen without progestogen
is known to cause endometrial hyperplasia and risk the develop-
ment of endometrial carcinoma (Persson 1999).

The effect of selective oestrogen receptor modulators (SERMs)
on the endometrium has been under investigation. For example,
tamoxifen can lead to increased endometrial thickness, endome-
trial polyps and endometrial hyperplasia (Chalas 2005) as well
as endometrial carcinoma. On the other hand, raloxifene reduces
the incidence of endometrial cancer (DeMichele 2008). However,
their effect in relation to pelvic organ prolapse has not been clari-

fied (Shelly 2008).

Why it is important to do this review

Oestrogens are being used in clinical practice to treat women with
pelvic organ prolapse, often as adjuncts to improve the prolapse
outcomes from other treatments such as surgery or pessaries. How-
ever, there is no evidence to support this practice. This review ex-
amined randomised controlled trials looking at such use, to pro-
vide evidence to guide appropriate patient management and iden-
tify gaps in the evidence which require future research.

OBJECTIVES

To determine the effects of oestrogen / SERM treatment alone, or
in conjunction with other treatments, as

(A) Treatment, or

(B) Prevention of pelvic organ prolapse.

Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 4
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The following comparisons were made:

1. Oestrogen / SERM treatment alone versus no treatment/

placebo;
2. Oestrogen / SERM treatment alone versus another treatment;

3. Oestrogen / SERM treatment in conjunction with physical
treatment (e.g. pelvic floor muscle training) versus physical treat-
ment alone;

4. Oestrogen / SERM treatment in conjunction with the use of
vaginal pessaries versus the use of vaginal pessaries alone;

5. Oestrogen / SERM treatment in conjunction with surgery ver-
sus surgery alone.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised or quasi-randomised controlled trials, with an oe-
strogen or SERM in at least one arm of the trial.

Types of participants

Two populations were considered.
A) Postmenopausal adult women with any degree of pelvic organ
prolapse, regardless of symptoms.
Pelvic organ prolapse included one or more of the following:

o Anterior vaginal wall prolapse (cystocele, urethrocele);

e DPosterior vaginal wall prolapse (rectocele, enterocele);

e DProlapse of the upper vagina (cervical or uterine prolapse,
vault prolapse).

B) Postmenopausal women without symptomatic pelvic organ
prolapse using oestrogens or SERMs (to treat another condition
e.g. osteoporosis) or to prevent the development or deterioration
of pelvic organ prolapse.

Types of interventions

The use of any pharmaceutical form of oestrogens or SERMs by
any route and in any dose, as used by trialists, including:
Systemic administration via:

e oral tablets;

e transdermal patches;

o transdermal gels;

e subcutaneous implants.

Local application via:

e vaginal cream;
o vaginal tablets;
e vaginal rings.

Duration of treatment, including the need for repeated courses of
treatment, was as reported by trialists.

Comparator interventions included placebo, conservative (e.g.
lifestyle, pelvic floor muscle training), pessaries or surgery alone,
or in combination with oestrogens. The addition of progesterone
to protect against endometrial cancer was accepted when necessary
as part of oestrogen treatment as reported by the trialists.

Types of outcome measures

Primary outcomes

Primary outcomes of treatment trials: improvement or cure of
POP symptoms (feeling of something coming down, pressure,
heaviness), using self-report or prolapse symptom questionnaire.
Primary outcomes of prevention trials: prevention (non-develop-
ment) of POP symptoms (feeling of something coming down,
pressure, heaviness), using self-report or prolapse symptom ques-
tionnaire.

Secondary outcomes

1) Women’s observations

e Self reported prevention, improvement or cure of associated
symptoms (urinary, bowel, sexual, abdominal or back pain).

o Satisfaction with outcome of treatment.

e Delay/avert need for alternative treatments such as PFMT,
mechanical devices or surgery.

e Effectiveness of concurrent treatments such as PFMT,
mechanical devices or surgery.

2) Clinician’s observations

o Objective prevention, improvement or cure of POP (e.g.
using POP-Q system (Bump 1996).

e DPad test.

e Bowel function (e.g. evacuating proctography).

3) Quality of life measures

e Prolapse-specific quality of life questionnaires.

o Generic quality of life or health status measures e.g. SF-36
(Ware 1992).

e Dsychological/emotional well being outcome measures e.g.
Hospital Anxiety and Depression Score (Zigmond 1983).

o Ability to cope with daily activities (work, social, leisure,

domestic responsibilities etc.).
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4) Socio-economic measures

Cost-effectiveness measures (e.g. surgical operating time, number
of pessaries used).

5) Adverse effects

Vaginal irritation, vaginal discharge, infection or ulceration, uri-
nary tract infection (cystitis), pain, intolerance/lack of compli-
ance with oestrogen preparations, medical complications, effect
on other existing medical conditions, other adverse effects such
as endometrial hyperplasia, stroke and heart disease (particularly
with long term treatment).

6) Surgical outcomes

Recurence of prolapse or development of de novo prolapse in an-
other compartment.

Blood loss, surgical trauma such as damage to surrounding tissues
or organs, operating time, infection, urinary tract infection / cys-
titis, haematoma.

7) Outcomes that were not pre-specified

Outcomes that may be judged important when performing the
review, but were not specified in the protocol.

Surrogate outcomes such as changes in serum hormone measure-
ments or vaginal or urethral cytology maturation scores were re-
ported in trials as evidence of compliance and of some oestrogenic
effects, but their clinical significance is unclear. Flow and voiding
cystometry or urodynamics were not considered as they are surro-
gate outcomes for urinary incontinence, and are not consistently
related to other urinary outcomes.

Search methods for identification of studies

We did not impose any language limitations on any of the searches
detailed below.

Electronic searches

This review followed the Incontinence Group search strategy. Rel-
evant studies were identified from the Incontinence Group Spe-
cialised Register of trials, which is included in The Cochrane Li-
brary (For more details of the search methods used to build the
Specialised Register please see the ‘Specialized Register’ section
of the Group’s module in The Cochrane Library). The Register
contains trials from MEDLINE, CINAHL, the Cochrane Central
Register of Controlled Trials (CENTRAL) and handsearching of
journals and conference proceedings, including the International
Continence Society meetings. Date of the most recent search of
the Specialised Register for this review: 6 May 2010.

The trials in the Incontinence Group Specialised Register are also
contained in CENTRAL.

The terms used to search the Incontinence Group Specialised Reg-
ister are given below:

({DESIGN.CCT*} OR {DESIGN.RCT*}) AND
{TOPIC.PROLAPSE*} AND {INTVENT.CHEM.HORM*}
(All searches were of the keyword field of Reference Manager 9.5
N, ISI ResearchSoft).

For this review additional searches were performed by one of the
review authors. These are detailed below.

MEDLINE was also searched separately, as a commonly used lit-
erature search database. Search terms included: pelvic organ pro-
lapse, oestrogen, pelvic floor muscle training, pessary, vaginal re-
pair, vaginal hysterectomy, sacrospinous fixation, pre spinous fix-
ation, sacrocolpopexy, uterosacral suspension, colpocleisis, mesh
and posterior intravaginal slingplasty. The date of the last search
covered January 1950 to April 2010 and was conducted in April
2010.

Searching other resources

‘We searched the reference lists of relevant articles.

Data collection and analysis

Consumers were not involved in the design of the method or
review process but commented on the completed review.

Selection of studies

All trials considered for the review were independently assessed by
two review authors. Full papers were obtained for trials considered
eligible, and also for those whose eligibility was unclear, to establish
whether or not they met the inclusion criteria. Disagreements were
resolved by discussion, and if necessary, by a third reviewer. Trials
were excluded if they were not randomised or quasi-randomised.

Data extraction and management

Data extraction from individual trials was carried out by two review
authors and compared. Discrepancies were resolved by discussion,
and if necessary, by involving a third reviewer. We did not contact
individual authors for data that was collected but not reported,
reported in an unsuitable form for analysis, or from unpublished
trials.

Assessment of risk of bias in included studies

Risk of bias of included trials were evaluated by two review au-
thors, without prior consideration of the results. The criteria rec-
ommended by the Cochrane Incontinence Review Group were
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Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/INCONT/frame.html

used. Special attention was paid to randomisation process, ade-
quacy of concealment of group allocation, and blinding during
treatment and at outcome assessment (investigators, participants,
health care providers and outcome assessors), adherence to inten-
tion-to-treat analysis, description of withdrawals and drop outs.
Any difference in opinion between the two review authors was
resolved by discussion, resorting to the opinion of a third reviewer

if necessary.

Measures of treatment effect

Data from included trials was analysed as described in the
Cochrane Reviewers Handbook (Higgins 2006) using Review
Manager Version 5 (RevMan 5).

Risk ratio (RR) for dichotomous data and mean differences (MD)
for continuous data, with 95% confidence intervals (CI) were used
where trial data was available. The odds ratio was used in one case
(for further details are provided in the Data Synthesis )

Unit of analysis issues

No cross-over nor trials with clustering data were included.

Assessment of heterogeneity

No significant heterogeneity was suspected from visual inspection
of the results, hence the chi-squared test for heterogeneity or the I-
squared statistic (Higgins 2003), to establish whether it was present
or not, were not required.

Data synthesis

Trials were only combined if the interventions were similar enough
with regard to clinical criteria. Studies of oestrogen were not com-
bined with SERMS.

No meta-analysis was conducted as trial level data was only avail-
able for at most a single study. One paper(Goldstein 2001) re-
ported the results of a meta-analysis using fixed effect Mantel-
Haenszel method with odds ratio as the summary measure. Both
an overall result and a subgroup analysis of age was reported. As
individual trial data were not reported the meta-analysis results are
provided as reported in the original report.

Subgroup analysis and investigation of heterogeneity

Two groups of women with POP were considered:

A) those with symptomatic or asymptomatic pelvic organ prolapse
(for treatment trials), and

B) those without evidence of pelvic organ prolapse or a mixed
population of women (with and without prolapse) at baseline (for
prevention trials).

Subgroup analysis were plannedfor age, alternative forms of oe-
strogen preparations and combinations of management modali-
ties, if presented in the included trials. A subgroup analysis of age
was available for one comparison and is provided as reported in
the original report.

Sensitivity analysis

Sensitivity analysis for study quality could not be performed due
to number of included studies.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

Six studies were identified by the search. Of these, two were not
randomised and were therefore excluded, as shown in the Table of
excluded studies.

Included studies

Four studies were included in this review (Felding 1992; Goldstein
2001; Valente 2000; Vardy 2003). The total number of partici-
pants randomised between the trials was 7132 (although the vast
majority, 6926, were from one meta-analysis of combined data
from three RCTs, Goldstein 2001). Further details of these trials
are shown in the Included Studies Table. There were no useable
data reported in one trial (Valente 2000). Only published data
were included in this review.

Design

Three of the four studies (Felding 1992; Valente 2000; Vardy
2003) were randomised controlled trials and the fourth one
(Goldstein 2001, N=6926) reported a secondary analysis of the
adverse effects of SERMs (incidence of prolapse surgery) identified
by three other randomised trials, two of which (Delmas 1997, N=
601, Ettinger 1999, N=7705) were randomised controlled trials
and the third (Johnston 2000) was a combined analysis of the one
of the two (Delmas 1997, N=601) as well as a further un-refer-
enced randomised controlled trial of a similar design (N=544).
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Sample sizes

Sample sizes ranged from 48 (Felding 1992) to 6,926 in the meta
analysis (Goldstein 2001).

Setting

Three trials were carried out in teaching university hospitals (
Felding 1992; Valente 2000; Vardy 2003). The first (Felding 1992)
was in Denmark, the second (Vardy 2003) was in the United
States of America and the third (Valente 2000) in Rome, Italy.
The fourth study (Goldstein 2001) was a meta-analysis of data
from a combination of trials; one carried out in eight European
countries (Delmas 1997); one carried out in the United States of
America and Canada (Ettinger 1999); as well as a trial (Johnston
2000) reported as part of a combined analysis with Delmas 1997
. No primary reference was identified for this third trial.

Participants

(A) Treatment of prolapse

One trial (Felding 1992) included women who were at least one
year postmenopausal and did not use any form of hormone re-
placement therapy for three months, while waiting for vaginal
surgery for pelvic organ prolapse. The trial with no useable data
(Valente 2000) included women with pelvic organ prolapse and

urinary incontinence.

(B) Treatment and/or prevention of prolapse

Another trial (Vardy 2003) included healthy women who were
at least six months postmenopausal and enrolled in an RCT for
prevention of osteoporosis. This trial also examined the effects of
oestrogens for the prevention of prolapse symptoms or on prolapse
progression. Some of the women were being treated with a pessary
for prolapse.

The final study (Goldstein 2001) was a secondary analysis of data
from three randomised controlled trials in which women were at
least two years postmenopausal and did not use any form of hor-
mone replacement therapy for six months. The women had nor-
mal bone mineral density in one trial (Delmas 1997) and osteo-
porosis in another (Ettinger 1999). Women who had had a hys-
terectomy were excluded from the secondary analysis, to avoid the
possible effect of hysterectomy on the pelvic floor. The remaining
women included some with pelvic organ prolapse at the time of
recruitment in the original trials as well as those without. It is not
clear from the secondary analysis of these three trials (Goldstein
2001) if women were specifically asked about symptoms related to
pelvic organ prolapse or examined for evidence of its presence in
the original trials. The secondary analysis (Goldstein 2001) pro-
vided the combined incidence of urinary incontinence and pelvic

organ prolapse at recruitment. Therefore, it included women with
pelvic organ prolapse at recruitment as well as those without. It is
unclear whether measures were taken to prevent double counting
of women from the various trials.

Interventions

One trial (Felding 1992) randomised women to either 25 micro-
gram oestradiol in a hydrophilic cellulose derived matrix tablet
(Vagifem) or placebo vaginal tablet for three weeks before vaginal
surgery for pelvic organ prolapse.

Another trial (Valente 2000) compared oral HRT (oestradiol plus
progestogen) with calcium and Vitamin D.

A third one (Vardy 2003) randomised women into four groups
receiving daily oral 0.625 mg of conjugated equine oestrogen, 20
mg of tamoxifen, 60 mg of raloxifene or placebo.

The fourth study (Goldstein 2001) was a secondary analysis of
other trials of SERMs: one randomised women to either daily oral
raloxifene 30, 60 or 150 mg or matching placebo for two years
(Delmas 1997; Johnston 2000); and another trial randomised
women to either daily oral raloxifene 60 or 120 mg plus sup-
plemental calcium and cholecalciferol or matching placebo and
supplemental calcium and cholecalciferol for three years (Ettinger
1999). However, the data have been merged irrespective of the
different doses used as only summary outcomes were presented.

Outcome measures

The trials included a variety of clinical and laboratory outcome
measures.

One trial (Felding 1992) reported surgical, clinical and labora-
tory outcome measures up to four weeks after vaginal surgery for
pelvic organ prolapse. All of these outcome measures fall within
the group identified as secondary outcome measures for the pur-
pose of this review. At three years, self-reported symptoms, fre-
quency of urinary tract infection three years after the operation
and the incidence of urinary tract infection in the postoperative
period were reported in a separate article (Mikkelsen 1995).

The only relevant outcome measure in one study (Goldstein 2001)
was surgery for pelvic organ prolapse, separately for women above
and below 60 years of age, identified from a Clinical Trials Safety
Database.

The outcome measures in the last trial (Vardy 2003) included hor-
monal assays; vitality of the vaginal and urethral mucosa by es-
timating the maturation value of the epithelial cells from a vagi-
nal smear; and extent of pelvic organ prolapse, as judged by self-
reported symptoms, modified POP-Q and Q-tip test, at baseline
and after 20 weeks of treatment.

The outcome measures are reported in the Included studies table.

Follow up
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In one trial, Felding 1992 reported outcomes at the time of per-
forming vaginal surgery for pelvic organ prolapse, following three
weeks of oestrogen/placebo treatment, at four weeks after surgery
and at three years after surgery. The secondary analysis (Goldstein
2001) reported a cumulative incidence of surgery for pelvic organ
prolapse at three years follow up. The other trial (Vardy 2003)
reported outcomes following 20 weeks of treatment.

Excluded studies

Two studies were excluded as they were not randomised (Excluded
studies).

Risk of bias in included studies

One trial did not provide enough data to assess risk of bias (Valente

2000).

Allocation

In three included studies (Felding 1992; Goldstein 2001; Vardy
2003), random allocation relied on adequate sequence generation.
Randomisation was described as double blind in one trial (Felding
1992), although no detail was provided. The trials included in the
secondary analysis (Goldstein 2001) were described as randomised
double blind controlled trials but no detail was given, other than
indicating that block randomisation was used in one (Delmas
1997). More detail was provided in another trial (Vardy 2003)
describing that random numbers were generated adequately.

Blinding

In the trials included in three studies (Felding 1992; Goldstein
2001; Vardy 2003), both the treatment and placebo were described
as ‘matching’ so that participants as well as the professionals who
assessed the trial outcomes were blinded to treatment allocation.
However, only one trial (Vardy 2003) confirmed that all active
medications as well as placebo were identical in appearance and
were provided in a non-gelatin containing capsule.

All three reports indicated that the outcome assessors were blinded
to the patient treatment protocol (Felding 1992; Goldstein 2001;
Vardy 2003).

Incomplete outcome data

One trial (Felding 1992) included 48 women, 24 in each of its two
groups. There were two drop outs in the treatment group and one
in the control group. Serum oestradiol levels were not measured in
all women. At three year follow up after surgery, there were three
drop outs in the treatment group and five in the control group
from the original cohort. Another trial (Goldstein 2001) included
data for all women included in the secondary analysis, which was

limited to women with intact uterus, bearing in mind that there
were drop outs in the original trials [149 out of 601 (Delmas
1997), 877 out of 7705 (Ettinger 1999)]. There were no drop outs
in the other trial (Vardy 2003). However, pelvic organ prolapse
quantification (POP-Q) was not carried out on all participants.

Selective reporting

In two trials (Goldstein 2001; Vardy 2003) data from women with
pelvic organ prolapse at baseline were not reported separately from
those without it, which made it difficult to extrapolate results and
make conclusions for each of these two groups separately, as was

planned in the review.

Other potential sources of bias

One trial (Goldstein 2001) was a secondary analysis of data from
three trials. The original trials were not focused on pelvic organ
prolapse as an outcome, but rather bone density, fracture risk,
serum lipid concentration and effect on the endometrium. The
secondary analysis (Goldstein 2001) therefore did not look at
pelvic organ prolapse per se, but rather the number of women who
had prolapse surgery, reported as an adverse effect. In the fourth
trial (Vardy 2003), significant, though small, differences in age
and body mass index were noted between groups at baseline.

Effects of interventions

The review was divided into two groups of women:

(A) Treatment: those which treated women with symptomatic or
asymptomatic prolapse, and

(B) Prevention: those which prevented it or included a mixed pop-
ulation of women with and without prolapse (without reporting
the data separately).

A. Treatment: postmenopausal women with
symptomatic or asymptomatic pelvic organ prolapse.

Two trials included women, all of whom were thought to have
prolapse (Felding 1992; Valente 2000). No useable data were re-
ported in one of these (Valente 2000).

I. Oestrogen treatment alone versus no treatment/placebo

No trial compared oestrogen treatment alone versus no treatment.

2. Oestrogen treatment alone versus another treatment

No trial compared oestrogen treatment alone versus another treat-
ment.
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3. Oestrogen treatment in conjunction with physical
treatment (e.g. pelvic floor muscle training) versus physical

treatment alone

No trial compared oestrogen treatment in conjunction with phys-
ical treatment versus physical treatment as such.

4. Oestrogen treatment in conjunction with the use of
vaginal pessaries versus the use of vaginal pessaries alone

No trial compared oestrogen treatment in conjunction with the

use of vaginal pessaries versus the use of vaginal pessaries alone.

5. Oestrogen treatment in conjunction with surgery versus
surgery alone

One trial (Felding 1992) randomised 48 women awaiting surgery
for pelvic organ prolapse to either local oestrogen in the form of a
vaginal tablet or a matching placebo for three weeks before opera-
tion. All women also had pelvic floor muscle training (PFMT) but
the data are presented in this section because the aim of the oe-
strogen treatment was as an adjunct to surgery, not PFMT. Three
women (two from the oestrogen + PFMT group and one from the
placebo + PEMT group) dropped out before having surgery.

Long term outcomes included satisfaction (Analysis 5.1); recurrent
prolapse (Analysis 5.2); urinary tract infections (Analysis 5.5); and
urinary incontinence (Analysis 5.6). There were not enough data
to reliably detect differences in these or any other short term out-
comes, although fewer women had cystitis in the first four weeks
after surgery (RR 0.21, 95% CI 0.05 to 0.85, Analysis 5.3). It is
debatable whether this is of real clinical importance, as the trial
was too small to reliably detect differences in any of the outcomes

measured.

B. Prevention: postmenopausal women with or
without pelvic organ prolapse but using oestrogen for
another reason

One trial (Vardy 2003) and one meta-analysis of three other trials
(Goldstein 2001) included postmenopausal women. Both trials
included some women with pelvic organ prolapse at the time of
randomisation but outcome data were not grouped according to

the presence or absence of pelvic organ prolapse.

I. Oestrogen or SERM treatment alone versus no
treatment/placebo

One paper provided a meta-analysis (Goldstein 2001) of data for
women with intact uterus on recruitment from trials in which
postmenopausal women were randomised to a range of doses of
raloxifene (a SERM), with (Ettinger 1999) or without (Delmas
1997) calcium and calciferol supplements or matching placebo,
to assess the effect of raloxifene on bone mineral density, risk of

fracture, serum lipid concentration and impact on endometrium.
Participants with pelvic organ prolapse were not excluded and the
results were not given according to whether women had pelvic
organ prolapse on recruitment or not.

A significant reduction in the need for surgery at three years follow
up was noted on raloxifene (35/4680 (0.75%) versus placebo, 34/
2246 (1.51%), OR 0.50, 95% CI 0.31 to 0.81, Analysis 1.1), but
this was significant only in women 60 years and older (OR 0.47,
95% CI 0.28 to 0.80, Analysis 1.1) and not in those younger than
this age (OR 0.68, 95% CI 0.22 to 2.08, Analysis 1.1), when the
results for these two age groups were looked at separately. However,
the total number of women having prolapse surgery was small (69/
6926), especially amongst women under the age of 60 years, and
the confidence intervals in this group were wide.

2. Oestrogen treatment alone versus another treatment

No trial compared oestrogen treatment alone versus another treat-

ment, in women without pelvic organ prolapse.

3. Oestrogen or SERM treatment in conjunction with
physical treatment (e.g. pelvic floor muscle training) versus
physical treatment alone

In one small trial, (Vardy 2003) postmenopausal women were ran-
domised to either conjugated equine oestrogen, one of two selec-
tive oestrogen receptor modulators (tamoxifen or raloxifene) or
placebo and all participants were asked to perform four sets of ten
pelvic floor muscle contractions (Kegel’s exercises) every day for 20
weeks. However, those using vaginal devices (pessaries) for pelvic
organ prolapse were not excluded, no information was provided
about the number of participants with pelvic organ prolapse and
outcome data were not grouped according to whether participants
had pelvic organ prolapse on recruitment or not. In addition, sig-
nificant, though small, differences in age and body mass index
were noted between groups at baseline. The results were presented
separately for each drug.

It was not clear whether the SERMs (raloxifene and tamoxifen)
had oestrogenic or anti-oestrogenic effects. A significant increase
in serum sex hormone binding globulin (SHBG) level was noted
on using conjugated equine oestrogen as well as the two selec-
tive oestrogen receptor modulators (tamoxifen and raloxifene) as
compared to placebo. Significant increases in vaginal and urethral
maturation index were noted only with using conjugated equine
oestrogen, and not with the SERMs (tamoxifen and raloxifene)
or placebo. No significant change in serum oestradiol or oestrone
levels was noted in any group. However, the clinical significance
of these findings is unclear.

The numbers were too small to detect significant differences be-
tween the groups in terms of the primary outcome, prolapse symp-
toms (Analysis 3.1), or urinary symptoms (Analysis 3.2) or change
in objective prolapse measurements (Analysis 3.3).
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4. Oestrogen treatment in conjunction with the use of
vaginal pessaries versus the use of vaginal pessaries alone

No trial compared oestrogen treatment in conjunction with the
use of vaginal pessaries versus the use of vaginal pessaries alone, in

women without pelvic organ prolapse.

5. Oestrogen treatment in conjunction with surgery versus
surgery alone.

No trial compared oestrogen treatment in conjunction with
surgery versus surgery alone, in women without pelvic organ pro-

lapse.

DISCUSSION

Summary of main results

Treatment of prolapse

Results from a single small trial (Felding 1992) where women were
followed up to three years after prolapse surgery showed limited
benefit from oestrogen treatment. No primary outcomes relating
to prolapse symptoms were reported. The trial was too small to
detect statistically significant improvement in the vaginal matura-
tion index or epithelium thickness, levator ani muscle function,
vaginal wall atrophy as noted by the surgeon at the time of surgery
or the incidence of endometrial hyperplasia by using local oestro-
gen treatment for three weeks before surgery, in women who were
also performing pelvic floor muscle training. No information was
available regarding operative complications, including tearing of
the vagina during surgery, estimated blood loss or need for blood
transfusion. It could be argued that three weeks before surgery was
too short a duration of treatment with oestrogen to allow phys-
ical or structural changes in pelvic structures to occur. Although
three women (two of them treated with oestrogen) subsequently
declined surgery, this may have been related to the effect of also
performing PEMT.

Although there was no significant different in the incidence of
cystitis immediately after surgery, the incidence was significantly
less in the subsequent four weeks in women who used local oe-
strogen as compared to the control group (RR 0.21, 95% CI 0.05
to 0.85, Analysis 5.3), though there was no significant difference
in the incidence of recurrent cystitis thereafter, up to three years.
This result was unexpected and needs to be confirmed in other
trials. In addition, no significant difference was noted in satisfac-
tion with the outcome of surgery or the development of urinary
incontinence three years later.

Prevention of prolapse

For the prevention of pelvic organ prolapse, results from a single
trial (Vardy 2003), and a secondary analysis of three other trials
(Goldstein 2001, primarily aimed at treating osteoporosis with
SERMs and including women with and without pelvic organ pro-
lapse), showed some benefit. A significant reduction in the need
for surgery for pelvic organ prolapse was found in the women
treated with raloxifene and tamoxifen, but this was shown to be
limited to women older than 60 years when the data were analysed
by age (Analysis 1.1). Another trial (Vardy 2003) was too small to
detect change in pelvic organ prolapse stage or prolapse or urinary
symptoms with oestrogen, raloxifene or tamoxifen.

Summary

It appears, therefore, that local oestrogen may have a weak benefi-
cial effect in reducing the incidence of urinary tract infection after
prolapse surgery. Italso appears that the oral SERM raloxifene may
have a beneficial effect in reducing the need for prolapse surgery in
women who are older than 60 years, but whether this is because of
an oestrogenic or another effect is unclear and cannot be taken as
a recommendation for practice. There is need for further research
to confirm these findings and elucidate them further in terms of
effect on prolapse symptoms, quality of life and cost effectiveness.

Overall completeness and applicability of
evidence

It is important to look at the findings of this review within the
context of its aim. The review was intended to explore the value of
oestrogens in preventing as well as managing pelvic organ prolapse
using various systemic and local forms of treatment in terms of
self-reported and objective outcomes, including quality oflife, cost
effectiveness and adverse events. Whilst some of these aspects were
covered in the studies found and included in the review, such as
symptoms of prolapse and need for surgery, others, such as quality
of life and cost effectiveness, were not explored in any of the trials
found and were not therefore addressed in this review. The lack
of quality of life and other self-reported outcome measures, such
as satisfaction with using oestrogen for prevention or treatment
of pelvic organ prolapse further underlines the lack of evidence in
relation to perception of the treatment and how it affects women’s
day to day activities.

There is not enough attention paid to the social impact of pelvic
organ prolapse and the possible health promotion value of using
oestrogen in its prevention and management. This extends to cer-
tain occupations and patient groups at more risk of pelvic organ
prolapse, for example as a result of heavy lifting. Women with pre-
existing medical problems such as obesity or medical conditions
that preclude anaesthesia may benefit from oestrogen treatment
alone or concomitantly with pessaries. Women who have a contra-
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indication to the use of systemic oestrogen, for example after treat-
ment of breast cancer, may still be able to use local preparations.

None of the trials made specific reference to anterior, upper or
posterior compartments and all trials grouped pelvic organ pro-
lapse as a single category. This adds to the paucity of evidence in
assessing the value of oestrogen for pelvic organ prolapse, which
in turn calls for more research into this area.

In summary, the lack of evidence means that health care staff do
not have enough information to offer women regarding the use
of oestrogen as prevention or treatment for pelvic organ prolapse
symptoms, as there is no information about benefit and risk, route
of application or duration of use. Despite this total lack of evi-
dence, oestrogens are commonly used in clinical practice to treat
postmenopausal women with prolapse symptoms, before and/or
after prolapse surgery, and in conjunction with pessaries or PEMT.

Quality of the evidence

Randomised controlled trials provide the highest level of evi-
dence as they eliminate selection bias. Although all trials included
in this review reported randomised controlled trials, they had
other methodological features that limited their value in assessing
whether oestrogen, alone or in conjunction with other forms of
treatment for pelvic organ prolapse, is effective in treating and/
or preventing pelvic organ prolapse. None of the trials was based
on a power calculation. Only four studies were identified: two in-
volving participants with pelvic organ prolapse and two involving
participants with as well as without pelvic organ prolapse.
Although one of the trials, (Goldstein 2001) included 6926 partic-
ipants, it was not actually planned to assess the impact of oestrogen
on pelvic organ prolapse, but rather it was a secondary analysis of
trials that assessed the effect of raloxifene on bone mineral density,
risk of fracture, serum lipid concentration and the endometrium.
The other trials (Felding 1992; Vardy 2003) included a relatively
small number per group, 24 in one trial (Felding 1992) and 13 to
15 in another (Vardy 2003). Two of the trials (Goldstein 2001;
Vardy 2003) included a mixture of participants with as well as
without pelvic organ prolapse, without separating the two groups.
In one trial (Felding 1992), serum oestradiol levels were not mea-
sured in all participants. In another, (Vardy 2003), significant,
though small, differences in age and body mass index were noted
between groups at base line and pelvic organ prolapse quantifica-
tion (POP-Q) was not carried out on all participants.

The review was developed and carried out by professionals with-
out consumer involvement although consumers refereed the final
review. All of these factors need to be taken into consideration

when looking at the findings of this review.

AUTHORS’ CONCLUSIONS

Implications for practice

There was limited evidence that local oestrogen in conjunction
with pelvic floor muscle training for three weeks before surgery
may reduce the incidence of post-operative cystitis (UTT). There
was also evidence that oral raloxifene (SERM) may reduce the need
for surgery for pelvic organ prolapse in women over the age of 60
years but this cannot be taken as a recommendation for practice.
This evidence is based on single trials and does not explore the
full potential for oestrogens in relation to prevention as well as

treatment of pelvic organ prolapse.

Implications for research

There is a need for well organised randomised controlled trials
with adequate sample size, validated outcome measures and long
term follow up to assess the value of various forms of oestrogen
preparations in the prevention as well as management of pelvic
organ prolapse. These trials need to address various compartments
and include objective as well as self-reported outcome measures,
quality of life assessment and cost effectiveness. Different routes
of administration and potential adverse effects also need to be
evaluated.

Two main research questions urgently need to be addressed by such
RCTs. Postmenopausal women whose prolapse is being managed
using a pessary or device are commonly treated with local oestro-
gens, either prophylactically or if complications (such as erosion,
bleeding or discharge) occur. The effectiveness and cost effective-
ness of these strategies need to be defined in terms of self-reported
symptoms, adverse effects and costs. Secondly, women who are
having prolapse surgery are often treated with oestrogens before
and/or after operation. An RCT in this group should measure self-
reported prolapse symptoms after surgery as the primary outcome
but should also record surgical complications, adverse events, re-
currence of prolapse and quality of life.

ACKNOWLEDGEMENTS

Thanks to Sheila Wallace, Cindy Farquharson, June Cody and
Jonathan Cook for detailed comments on the review and the in-
clusion of SERMs.

Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 12
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



REFERENCES

References to studies included in this review

Felding 1992 {published data only}
* Felding C, Mikkelsen AL, Clausen HV, Loft A, Larsen LG.
Preoperative treatment with oestradiol in women scheduled for
vaginal operation for genital prolapse: a randomised double blind
trial. Maturitas 1992;15:241-9. [: 6240]
Mikkelsen AL, Felding C, Clausen HV. Clinical effects of
preoperative oestradiol treatment before vaginal repair operation. A
double-blind, randomized trial. Gynecologic & Obstetric
Investigation 1995;40(2):125-8. [: 2851]

Goldstein 2001 {published data only}
Delmas PD, Bjarnason NH, Ravoux AC, Shah AS, Huster WJ,
Draper M, et al.Effects of raloxifene on bone mineral density,
serum cholesterol concentrations and uterine endometrium in
postmenopausal women. New England Journal of Medicine 1997
337:1641-7.
Ettinger B, Black DM, Mitlak BH, Knickerbocker RK, Nickelsen
T, Genant HK, et al.Reduction of vertebral fracture risk in
postmenopausal women with osteoporosis treated with raloxifene:
results from a 3-year randomized clinical trial. Journal of the
American Medical Association 1999;282:637—45.
Goldstein SR, Neven B, Zhou L, Taylor YL, Ciaccia AV, Plouffe L.
Raloxifene effect on frequency of surgery for pelvic floor relaxation.
Obstetrics and Gynecology 2001;98:91-6.
Johnston CC, Bjarnason NH, Cohen FJ, Shah A, Lindsay R, Mitlak
BH, et al.Long term effects of raloxifene on bone mineral density,
bone turnover and serum lipid levels in early postmenopausal
women: three-year data from 2 double blind randomized placebo
controlled trials. Archives of Internal Medicine 2000;160:3444—50.

Valente 2000 /published data only}
Valente M, Dettori C, Feraudo E, Re ME. Pelvic-floor: new
therapeutic approach (Abstract number IDPG66). International
Urogynecology Journal YR:2000. 11 Vol. 11, issue Suppl 1:597. [:
11916]

Vardy 2003 {published data only}
* Vardy MD, Lindsay R, Scotti RJ, Mikhail M, Richart RM, Nieves
J, et al.Short term urogenital effects of raloxefine, tomoxifen and
estrogen. American Journal of Obstetrics and Gynecology 2003;189
(1):81-8. [: 16541]
Vardy MD, Scotti R], Lindsay R, Richart RM, Cruz J, Nieves J, et
al.Short term urogenital effects of raloxifene, tamoxifen, and
estrogen (Abstract number 15). International Urogynecology Journal
2001;12(Suppl 1):S33. [: 12007]

References to studies excluded from this review

Barber 2002 (published data only}
Barber MD, Visco A, Wyman JF, Fantal JA, Bump RC. Sexual
function in women with urinary incontinence and pelvic organ
prolapse. Obstetrics and Gynecology 2002;99(2):281-9.

Verheul 2007 /published data only}
Verheul HAM, Blok L], Burger CW, Hanifi-Moghaddam P,
Kloosterboer HJ. Levels of tibolone and estradiol and their
nonsulfated and sulfated metabolites in serum, myometrium and

vagina of postmenopausal women following treatment for 21 days
with tibolone, estradiol or estriol plus medroxyprogesterone acetate.
Reproductive Sciences 2007;14(2):160-8.

Additional references

Abrams 2002
Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, et
al. The standardisation of terminology in lower urinary tract
function: report from the standardisation sub-committee of the

International Continence Society. Neurology and Urodynamics

2002;21(2):167-8. [: 12909]

Adams 2004
Adams E, Thomson A, Maher C, Hagen S. Mechanical devices for
pelvic organ prolapse in women. Cochrane Database of Systematic
Reviews 2004, Issue 2. [Art. No.: CD004010. DOI: 10.1002/
14651858.CD004010.pub2; : 19299]

Bonetti 2004
Bonetti TR, Erpelding A, Pathak LR. Listening to “felt needs”:
investigating genital prolapse in western Nepal. Reproductive Health

Matters 2004;12:166-75.

Bradley 2005
Bradley CS, Nygaard IE. Vaginal wall descensus and pelvic floor
symptoms in older women. Obstetrics & Gynecology 2005;106(4):
759-66. [: 21275]

Bradley 2007
Bradley CS, Zimmerman MB, Qi Y, Nygaard IE. Natural history of
pelvic organ prolapse in postmenopausal women. Obstetrics &

Gynecology 2007;109(4):848-54. [: 24299]

Buckler 1995
Buckler HM, Kalsi PK, Cantrill JA, Anderson DC. An audit of
oestradiol levels and implant frequency in women undergoing
subcutaneous implant therapy. Clinical Endocrinology 1995;42:
445-50.

Bump 1996
Bump RC, Mattiasson A, Bo K, Brubaker LP, DeLancey JOL,
Klarskov P, et al. The standardization of terminology of female
pelvic organ prolapse and pelvic floor dysfunction. American

Journal of Obstetrics & Gynecology 1996;175(1):10-7. [: 7987]

Carley 2000
Carley ME, Schaffer J. Urinary incontinence and pelvic organ
prolapse in women with Marfan or Ehlers Danlos syndrome.
American Journal of Obstetrics & Gynecology 2000;182:1021-3.

Casper 1999
Casper F, Petri E. Local treatment of urogenital atrophy with an
estradiol-releasing vaginal ring: a comparative and a placebo-

controlled multicenter study. International Urogynecology Journal

1999;10:171-9.

Chalas 2005
Chalas E, Costantino JP, Wickerham DL, Wolmark N, Lewis GC,
Bergman C, et al.Benign gynecologic conditions among
participants in the Breast Cancer Prevention Trial. American

Journal of Obstetrics and Gynecology 2005;192:1230-7.

Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 13
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Copas 2001
Copas P, Bukovsky A, Asbury B, Elder RF, Caudle MR. Oestrogen,
progesterone and androgen receptor expression in levator ani
muscle and fascia. Journal of Womens Health and Gender-Based
Medicine 2001;10:785-95.

DeLancey 1993
DeLancey JO. Pelvic organ prolapse: a clinical management and
scientific foundation. Clinical Obstetrics & Gynecology 1993;36:
865-6.

Delancey 2002
Delancey JOL. Fascial and muscular abnormalities in women with
urethral hypermobility and anterior vaginal wall prolapse. American

Journal of Obstetrics & Gynecology 2002;187:93-8.

Delmas 1997
Delmas PD, Bjarnason NH, Ravoux AC, Shah AS, Huster WJ,
Draper M, et al.Effects of raloxifene on bone mineral density,
serum cholesterol concentrations and uterine endometrium in
postmenopausal women. New England Journal of Medicine 1997
337:1641-7.

DeMichele 2008
DeMichele A, Troxel AB, Berlin JA, Weber AL, Bunin GR, Turzo
E, et al.Impact of raloxifene or tamoxifen use on endometrial cancer
risk: a population-based case-control study. Journal of Clinical
Oncology 2008;26:4151-9. [: 18757329]

Digesu 2005
Digesu GA, Chaliha C, Salvatore S, Hutchings A, Khullar V. The
relationship of vaginal prolapse severity to symptoms and quality of
life. BIOG: An International Journal of Obstetrics & Gynaecology
2005;112(7):971-6. [: 24623]

Eriksen 1992
Eriksen PS, Rasmussen H. Low-dose 17 beta-estradiol vaginal
tablets in the treatment of atrophic vaginitis: a double-blind
placebo controlled study. European Journal of Obstetrics, Gynecology
& Reproductive Biology 1992;44(2):137-44. [: 5077]

Ettinger 1999
Ettinger B, Black DM, Mitlak BH, Knickerbocker RK, Nickelsen
T, Genant HK, et al.Reduction of vertebral fracture risk in
postmenopausal women with osteoporosis treated with raloxifene:
results from a 3-year randomized clinical trial. Journal of the
American Medical Association 1999;282:637—45.

Gangar 1990
Gangar KFE, Fraser D, Whitehead MI, Cust MP. Prolonged
endometrial stimulation associated with oestradiol implants. BM/
1990;300:436-8.

Ghetti 2005
Ghetti C, Gregory WT, Edwards SR, Otto LN, Clark AL. Pelvic
organ descent and symptoms of pelvic floor disorders. American

Journal of Obstetrics & Gynecology 2005;193(1):53-7. [: 24618]

Hagen 2006
Hagen S, Stark D, Maher C, Adams E. Conservative management
of pelvic organ prolapse in women. Cochrane Database of Systematic
Reviews 2006, Issue 4. [Art. No.: CD003882. DOI: 10.1002/
14651858.CD003882.pub3; : 22207]

Helgason 1982
Helgason S, Damber MG, von Schoultz B, Stigbrand T. Estrogenic

potency of oral replacement therapy estimated by the induction of

pregnancy zone protein. Acta Obstetrica et Gynecologica
Scandinavica 1982;61:75-9.

Hendrix 2002
Hendrix SL, Clark A, Nygaard I, Aragaki A, Barnabei V,
McTiernan A. Pelvic organ prolapse in the Women’s Health
Initiative: gravity and gravidity. American Journal of Obstetrics &
Gynecology 2002;186(6):1160-6. [: 14898]

Higgins 2003
Higgins JB, Thompson SG, Decks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BM]J 2003;327(7414):557-60.

Higgins 2006
Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of
Interventions 4.2.6 [updated September 2006]. In: The Cochrane
Library, Issue 4, 2006. Chichester, UK: John Wiley & Sons, Ltd,
2006.

Horner 2006
Horner E, Fleming J, Studd J. A study of women on long-term
hormone replacement therapy and their attitude to suggested

cessation. Climacteric 2006;9:459-63.

Jelovsek 2006
Jelovsek JE, Barber MD. Women secking treatment for advanced
pelvic organ prolapse have decreased body image and quality of life.
American Journal of Obstetrics & Gynecology 194;2006(5):1455-61.
[: 21879]

Johnston 2000
Johnston CC, Bjarnason NH, Cohen FJ, Shah A, Lindsay R, Mitlak
BH, et al.Long term effects of raloxifene on bone mineral density,
bone turnover and serum lipid levels in early postmenopausal
women: three-year data from 2 double blind randomized placebo
controlled trials. Archives of Internal Medicine 2000;160:3444-50.

Lang 2003
Lang JH, Zhu L, Sun ZJ, Chen J. Oestrogen levels and oestrogen
receptors in patients with stress urinary incontinence and pelvic
organ prolapse. International Journal of Gynaecology & Obstetrics
2003;80:35-9.

Lethaby 2007
Lethaby A, Brown J, Marjoribanks ], Kronenberg F, Roberts H,
Eden ]. Phytoestrogens for vasomotor menopausal symptoms.
Cochrane Database of Systematic Reviews 2007, Issue 4. [Art. No.:
CD001395. DOI: 10.1002/14651858.CD001395.pub3]

Long 2006
Long CY. A randomized comparative study of the effects of oral
and topical estrogen therapy on the lower urinary tract of
hysterectomized postmenopausal women. Fertility and sterility

20006;85(1):155-60. [: 22078]

Lukacz 2006
Lukacz ES, Lawrence JM, Contreras R, Nager CW, Luber KM.
Parity, mode of delivery, and pelvic floor disorders. Obstetrics &
Gynecology 2006;107(6):1253-60. [: 22413]

MacLennan 2004
MacLennan AH, Broadbent JL, Lester S, Moore V. Oral oestrogen
and combined oestrogen/progestogen therapy versus placebo for hot
flushes. Cochrane Database of Systematic Reviews 2004, Issue 4. [Art.
No.: CD002978. DOI: 10.1002/14651858.CD002978.pub2]

Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 14
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Maher 2010
Mabher C, Feiner B, Baessler K, Glazener CMA. Surgical
management of pelvic organ prolapse in women. Cochrane
Database of Systematic Reviews 2010, Issue 4. [Art. No.:
CD004014. DOI: 10.1002/14651858.CD004014.pub4; : 23676]

Mainini 2005
Mainini G, Scaffa C, Rotondi M, Messalli EM, Quirino L, Ragucci
A. Local oestrogen replacement therapy in postmenopausal atrophic
vaginitis: efficacy and safety of low dose 17beta-estradiol vaginal
tablets. Clinical and Experimental Obstetrics & Gynecology 2005;32:
111-3.

Manonai 2006
Manonai J, Chittacharoen A, Theppisai U. Transvaginal color
Doppler sonographic assessment of uterus and ovaries in
postmenopausal women: the effect of local oestrogen treatment.
European Journal of Obstetrics, Gynecology & Reproductive Biology
2006;127:222-6.

Mikkelsen 1995
Mikkelsen AL, Felding C, Clausen HV. Clinical effects of
preoperative oestradiol treatment before vaginal repair operation. A
double-blind, randomized trial. Gynecologic & Obstetric
Investigation 1995;40(2):125-8. [: 2851]

Olsen 1997
Olsen AL, Smith V], Bergstrom JO, Colling JO, Clark AL.
Epidemiology of surgically managed pelvic organ prolapse and
urinary incontinence. Obstetrics and Gynecology 1997;89:501-5.

Persson 1999
Persson I, Weiderpass E, Bergkvist L, Bergstrom R, Schairer C.
Risks of breast and endometrial cancer after estrogen and estrogen-
progestin replacement. Cancer Causes and Control 1999;10:
253-260. [: 10482483 |

Poma 1981
Poma PA. Management of incarcerated vaginal pessaries. Journal of

the American Geriatrics Society 1981;29:325-7.

Prifti 2003
Prifti S, Mall P, Rabe T. Synthetic oestrogen-medicated activation
of ERK2 intracellular signalling molecule. Gynecological
Endrocrinology 2003;17:423-8.

Rad 2006
Rad M, Humpel M, Schaefer O, Schoemaker RC, Schleuning WD,
Cohen AF, et al.Pharmacokinetics and systemic endocrine effects of
the phyto-oestrogen 8-prenylnaringenin after single oral doses to
postmenopausal women. British Journal of Clinical Pharmacology
2006;62:288-96.

Reay 2003
Reay Jones NHJ, Healy JC, King L], Saini S, Shousha S, Allen-
Mersh TG. Pelvic connective tissue resilience decreases with vaginal
delivery, menopause and uterine prolapse. British Journal of Surgery
2003;90(4):466-72. [: 24920]

Samsioe 2007
Samsioe G, Dvorak V, Genazzani AR, Hamann B, Heikkinen J,
Mueck O, et al.One-year endometrial safety evaluation of a
continuous combined transdermal matrix patch delivering low-dose
estradiol-norethisterone acetate in postmenopausal women.

Maturitas 2007;57:171-81.

Scherf 2002
Scherf C, Morison L, Fiander A, Ekpo G, Walraven G.
Epidemiology of pelvic organ prolapse in rural Gambia, West
Africa. BJOG: An International Journal of Obstetrics & Gynaecology
2002;190(4):431-6. [: 24865]

Shelly 2008
Shelly W, Draper MW, Krishnan V, Wong M, Jaffe RB. Selective
estrogen receptor modulators: an update on recent clinical findings.

Obstetrical and Gynecological Survey 2008;63:163-81.

Silfen 1999
Silfen SL, Ciaccia AV, Bryant HU. Selective estrogen receptor
modulators: tissue selectivity and differential uterine effects.
Climacteric 1999;2:268—83.

Spence-Jones 1994
Spence-Jones C, Kamm MA, Hudson CN. Bowel dysfunction: a
pathogenic factor in uterovaginal prolapse and urinary stress
incontinence. Neurourology & Urodynamics 1994;11(4):313—4. [:
4623]

Stevenson 1996
Stevenson JC. Handling hormone replacement therapy: key issues
for the prescriber. European Journal of Obstetrics, Gynaecology 19965
64:525-7.

Suckling 2006
Suckling J, Lethaby A, Kennedy R. Local oestrogen for vaginal
atropy in postmenopausal women. Cochrane Database of Systematic
Reviews 20006, Issue 4. [Art. No.: CD001500. DOI: 10.1002/
14651858.CD001500.pub2]

Suhonen 1993
Suhonen SP, Allonen HO, Lahteenmaki P. Sustained-release
subdermal estradiol implants: a new alternative in oestrogen
replacement therapy. American _Journal of Obstetrics & Gynecology
1993;169:1248-54.

Suvanto 1998
Suvanto-Luukkonen E, Malinen H, Sundstrom H, Penttinen J,
Kauppila A. Endometrial morphology during hormone
replacement therapy with estradiol gel combined to levonorgestrel-
releasing intrauterine device or natural progesterone. Acta

Obstetricia et Gynecologica Scandinavica 1998;77:758-63.

Tegerstedt 2005
Tegerstedt G, Machle-Schmidt M, Nyren O, Hammarstrom M.
Prevalence of symptomatic pelvic organ prolapse in a Swedish
population. International Urogynecology Journal 2005;16(6):
497-503. [: 21300]

Van Campenhout 1980
Van Campenhout J, Choquette P, Vauclair R. Endometrial pattern
in patients with primary hypoestrogenic amenorrhea receiving
oestrogen replacement therapy. Obstetrics and Gynecology 1980;56:
349-55.

Van Voorhis 2005
Van Voorhis BJ. Genitourinary symptoms in the menopausal
transition. American Journal of Medicine 2005;118 Suppl 12B:
47-53.

Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 15
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Ware 1992 job description and socioeconomic status: a multicenter cross-

Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health sectional study. International Urogynecology Journal 2006;17 (4):
survey (SF-36); 1. Conceptual framework and item selection. 340-5.
Medical Care 1992;30:473-83. Xu 2005

Whiteside 2005 Xu J, Bartoces M, Neale AV, Dailey RK, Northrup ], Schwartz KL.

Natural history of menopause symptoms in primary care patients: a
MetroNet study. Journal of the American Board of Family Practice
2005;18:374-82.

Whiteside JL, Barber MD, Paraiso ME, Walters MD. Vaginal rugae:
measurement and significance. Climacteric 2005;81(1):71-5. [:

24652]
Zigmond 1983
Woodman 2006 Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Woodman PJ, Swift SE, O’Boyle AL, Valley M T, Bland DR, Kahn Acta Psychiatrica Scandinavica 1983;67(6):361-70. [: 15442]
MA, et al.Prevalence of severe pelvic organ prolapse in relation to * Indicates the major publication for the study
Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women (Review) 16

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Felding 1992

Methods Randomised controlled double blind trial
Setting: University Hospitals, Denmark

Participants 48 women (24 in the treatment group and 24 in the control group)
Drop outs: A: 2, B: 1 (as the oestrogen and pelvic floor muscle training made the operation
unnecessary)
Availability at 3 year follow up (Mikkelsen 1995): A: 21, B: 19
Inclusion: women undergoing surgery for pelvic organ prolapse, >1 year after the menopause.
Exclusion: Hormone replacement therapy within the previous 3 months, beast, uterine or other
hormone-dependent cancer, genital bleeding of unknown origin, thrombophlebitis, cardiac insuf-
ficiency treated with digitalis, steroid treatment.
Prolapse surgery included vaginal hysterectomy, anterior and/or posterior vaginal wall repair,
Manchester/Fothergill operation or combination.

Interventions A (22): daily 25 mcg oestradiol in a hydrophilic cellulose derived matrix (Vagifem) vaginal tablets
B (23): matching daily placebo vaginal tablets
All had pelvic floor muscle training pre-operatively (success evaluated before and 4 weeks after
operation)
Duration of treatment: 3 weeks before surgery
Follow up: 4 weeks and 3 years after surgery.
None of the women received hormone replacement therapy after the operation.

Outcomes Vaginal smears were obtained before trial, at surgery and 4 weeks after surgery and used to calculate
the maturation (oestrogen) index
Oestrogen index at surgery: A: mean 54.97 (SD 4.78), B: 53 (6.14) (P<0.001)
Oestrogen index 4 weeks after surgery: A: 51.96 (SD 1.22), B: 51.02 (3.69), not significant
A highly significant difference (P<0.001) was observed in the treatment group at surgery but not
at 4 weeks follow up
Tablets were well tolerated in both groups
Vaginal wall epithelium thickness was estimated from vaginal biopsies obtained before treatment
and during surgery: A: 0.271 mm (SD 0.108), B: 0.233 (0.144) (P=0.017)
The surgeons assessed vaginal wall for atrophy at the time of operation and judged whether women
were treated with local hormone replacement therapy or not
Vaginal wall judged atrophic during operation: A: 5/22, B: 4/23
Suspicion of being on local hormone replacement therapy: A: 13/22, B: 13/23
Levator ani function was assessed clinically by vaginal examination before and 4 weeks after surgery,
no further detail was provided however, levator ani function improved: A: 6/22, B: 6/23
Cystitis immediately after surgery: A: 3/22, B: 8/23
Cystitis within 4 weeks following surgery: A: 2/22, B: 10/23 (P=0.02)
Recurrent cystitis: A: 2/22, B: 8/23
Endometrial curettage at the time of surgery, endometrial hyperplasia: A:2/22, B: 0/23 (simple
endometrial hyperplasia without epithelial atypia which disappeared in 1 month). One woman
menstruated, but no information was given as to whether she belonged to the treatment group or
the placebo group.
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Felding 1992  (Continued)

Systemic hormonal impact was assessed at baseline, after 3 weeks of therapy and 4 weeks after
surgery.

Serum oestradiol level was measured in 12 women in each group.

Serum follicle stimulating hormone was measured in 16 women in each group.
No difference was noted between the two groups.

At 3 years after the operation:

Later recurrent UTTs: A: 4/21, B: 2/19

Women satisfied with surgical outcome: A: 14/21, B 14/19

Recurrence of pelvic organ prolapse: A: 5/21; B 5/19

Repeat surgery for pelvic organ prolapse: 2, but unclear in which group.

Stress incontinence of urine: A: 3/21; B: 4/19

Notes No comment on funding
No data was provided about sufficient cleavage, estimated blood loss or complications of tablet use
Groups were comparable at baseline on age, age at menopause, weight, height, blood pressure and
vaginal wall thickness
Outcomes assessed by pathologist blinded to treatment allocation
One woman died before the 3 year follow up, but it was unclear from which group
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation?  Unclear No information
Allocation concealment? Unclear Randomised controlled double blind trial
Blinding? Yes Women, surgeons and histopathologists blinded

All outcomes

to treatment allocation. No statement made re-
garding what the active pessary and placebo
looked like.

Goldstein 2001

Methods

Secondary analysis of 3 published RCTs. Two of these were randomised controlled double blind
trials (N=601, Delmas 1997; N=7705, Ettinger 1999) and the third provided a combined analysis
of data from Delmas (N=601) and another identical randomised controlled trial (N=544) (Johnston
2000, combined N=1145).

Setting: 8 European countries in one randomised controlled trial (Delmas 1997) and the United
States of America and Canada in another (Ettinger 1999). The third study (Johnston 2000) included
data from the first one (Delmas 1997), which was carried out in 8 European countries, in addition
to data from another randomised controlled study that was carried out in the United States of
America and Canada.

Participants

6926 women with intact uterus at inclusion in the 3 trials, out of an original combined cohort of
8850 women

These included 969 out of 1145 healthy postmenopausal women (Delmas 1997; Johnston 2000)
and 5957 out of 7705 postmenopausal women with osteoporosis (Ettinger 1999).

Drop outs: Although there were drop outs in the original studies [149/601 (Delmas 1997), 877/
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Goldstein 2001  (Continued)

7705 (Ettinger 1999)], there were no missing data for the women included in the secondary analysis
(Goldstein 2001).

Inclusion: (1, 2) healthy postmenopausal women (Delmas 1997; Johnston 2000), (3) post-
menopausal women with confirmed osteoporosis (Ettinger 1999).

Exclusion: women taking oestrogen, progestins, androgens or systemic steroids within 6 months
prior to participation and those with unexplained vaginal bleeding from 2 RCTs (Delmas 1997,
Ettinger 1999).

Women who had hysterectomy were excluded from the secondary analysis (Goldstein 2001).
There was no significant difference at baseline in age, duration past the menopause, body mass
index, lumbar spine bone mass density, incidence of vertebral fracture, ethnic origin, previous use
of hormone replacement therapy, percentage of smokers and alcohol users, stress incontinence of
urine or pelvic organ prolapse.

Interventions

A (4680): oral raloxifene 30, 60 or 150 mg per day for 2 years in one study (Delmas 1997), raloxifene
60 or 120 mg per day plus supplemental calcium and cholecalciferol for 3 years in another study
(Ettinger 1999).

B (2246): matching placebo in 2 studies (Delmas 1997 and Johnston 2000) and matching placebo
with calcium and cholecalciferol in the third one (Ettinger 1999).

The study by Johnston 2000 reported 3 year data. All women from the three studies (Delmas 1997;
Ettinger 1999; Johnston 2000) were pooled together for the purpose of the secondary analysis
(Goldstein 2001).

All participants were followed up for 3 years.

Outcomes

The incidence of surgery for pelvic organ prolapse was recorded in the Clinical Trials Safety
Databases.

Surgery for pelvic organ prolapse: A: 35/4680 (0.75%) , B 34/2246 (1.51%), OR 0.50 (95% CI
0.31 to 0.81) (P 0.003). The trend was observed after 9 months of treatment and was sustained for
3 years of treatment.

Subgroup analysis by age:

Women younger than 60 years: A: 8 (0.55%), B 5 (0.85%), adjusted OR 0.68 (95% CI 0.22 to
2.08, P=0.494), not statistically significant.

Women of 60 years or older: A: 27 (0.84%), B: 29 (1.75%), adjusted OR 0.47 (95% CI 0.28 to
0.80, P < 0.005), statistically significant.

Notes

The trials included in the secondary analysis were not designed to look at pelvic organ prolapse.
Consequently, the analysis only measured the incidence of surgery for prolapse. Similarly, some
factors that can affect the incidence of pelvic organ prolapse, such as number and mode of delivery,
were not recorded in the three trials, hence it was not possible to determine baseline comparability.
In addition, the women received different doses of raloxifene. Finally, adverse events reported in
the individual trials have not been abstracted separately.

Risk of bias

Item

Authors’ judgement Description

Adequate sequence generation?

Unclear No information

Allocation concealment?

Yes All original trials included in the secondary anal-
ysis had random allocation.
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Goldstein 2001  (Continued)

Blinding?

All outcomes

Yes All original trials included in the secondary anal-
ysis blinded both women and the health care staff
looking after them. No statement about what the
medication and placebo looked like.

Valente 2000
Methods RCT
randomly allocated to 2 groups’
Setting: Rome, Italy
Participants 100 women
Inclusion: prolapse of the pelvic floor and urinary incontinence
Interventions A (50): calcium 100 mg + Vitamin D 880 IU
B (50): oral HRT (oestradiol 0.625 mg + MAP 5 mg)
Duration of treatment: 12 months
Follow up: unclear
Outcomes Subcutaneous collagen thickness increased in both groups
Symptoms decreased in both groups
Data unclear but authors concluded that both treatments result in "collagen thickness reactivation’
Notes Abstract only
No data on baseline comparability of groups
No useable data
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation?  Unclear No information
Allocation concealment? Unclear No information
Blinding? Unclear No information

All outcomes

Vardy 2003
Methods Randomised controlled double blind trial for prevention of osteoporosis.
Setting: 2 University Hospitals, in New York, in the United States of America.
Participants 58 postmenopausal women (15 in each of the three intervention groups and 13 in the control
group).
Dropouts: None
Inclusion: At least 1 year after menopause, age 45 to 70 years, normal mammogram within 6
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Vardy 2003  (Continued)
months, able to perform Kegel’s exercises upon instruction.
Exclusion: Non white women, serious acute or chronic medical disorder, previous hysterectomy or
reconstructive pelvic surgery, oestrogen, calcitonin, fluoride, steroid or diuretic therapy within 6
months, contraindication to hormone replacement therapy or selective oestrogen receptor modu-
lators (SERMs).
Women using vaginal pessaries for pelvic organ prolapse were not excluded.

Interventions A (15): daily oral 0.625 mg of conjugated equine oestrogen
B (15): daily oral 60 mg of raloxifene
(15): daily oral 20 mg of tamoxifen
D (13): daily oral matching placebo
All participants were asked to perform 4 sets of 10 Kegel exercises every day
Duration of treatment: 20 weeks
Follow up: at the end of treatment
Outcomes POP-Q (at baseline and at the end of treatment). This was not performed in all participants:

A: 2/8 improved POP-Q score, 2/8 worsened POP-Q score
B: 8/12 worsened POP-Q score, 1/12 worsened POP-Q stage
C: 4/13 worsened POP-Q score
D: 2/11 worsened POP-Q score
Any indicator of prolapse (self-categorisation of their symptoms at the end of treatment):
A: 22% had increased indication (2/8)
B: 75% had increased indication (8/12)
C: 60% had increased indication (8/13)
D: 18% had increased indication (2/11)
One week diary of urinary symptoms (urgency, frequency and incontinence) as well as vaginal
dryness, dyspareunia and discharge (at baseline, during each week of the study and at the end of
treatment):
A: 3/15 improved urinary symptoms, 2/15 worsened urinary symptoms
B: 2/15 improved urinary symptoms, 1/15 worsened urinary symptoms
C: 1/15 new onset pressure symptoms, 4/15 worsened urinary symptoms
D: 3/13 worsened urinary symptoms
Cotton swab test for women with stress incontinence (at baseline and at the end of treatment)
A:2/2
B: 3/5 increased deflection
C: 5/8 increased deflection
D: 0/4
Dyspareunia: A: 1/15, B: 0/15, C: 0/15, D: 1/13
Serum oestradiol, oestrone and serum hormone binding globulin levels (at baseline and at the end
of treatment)
Significant increase in serum sex hormone binding globulin level in the three treatment groups (A,
B, C) but not in the placebo group (D)
No significant change in serum oestradiol or oestrone level in any group (A, B, C, D)
Vaginal and urethral cytology to estimate the maturation value (at baseline and at the end of
treatment)
Significant increase in vaginal and urethral maturation value was noted with conjugated equine
estrogen (group A)
No significant change in vaginal or urethral maturation value with tamoxifen (group B), raloxifene
(group C) or placebo (group D)
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A non-significant reduction was noted in vaginal, but not in urethral, maturation value with
raloxifene (group C)

Vaginal and urethral maturation values correlated with oestradiol and oestrone levels in all groups
The difference between conjugated equine oestrogen and placebo on one hand and tamoxifen and
raloxifene on the other was significant (P 0.015)

Notes Statistically significant, though small, differences in age and body mass index were noted between
the groups at baseline.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation?  Yes Computer generated numbers

Allocation concealment? Unclear No information (randomised’)

Blinding? Yes All tablets were identical in appearance and pro-

All outcomes

vided in a non-gelatin containing capsule.

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Barber 2002 Non randomised study

Verheul 2007  Non randomised study
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DATA AND ANALYSES

Comparison 1. Oestrogen / SERM treatment alone versus no treatment/placebo

No. of No. of

Outcome or subgroup title studies participants Statistical method

Effect size

1 Number of women requiring Other data
surgery for prolapse

No numeric data

Comparison 3. Oestrogen / SERM treatment + PFMT versus PFMT alone

No. of No. of

Outcome or subgroup title studies participants Statistical method

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

1 Number of women with 1
worsening prolapse symptoms

1.1 Oestrogen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
1.2 Raloxifene versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
1.3 Tamoxifen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
2 Number of women with 1 Risk Ratio (M-H, Fixed, 95% CI)
worsening urinary symptoms
2.1 Oestrogen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
2.2 Raloxifene versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
2.3 Tamoxifen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
3 Number of women with 1 Risk Ratio (M-H, Fixed, 95% CI)
worsening prolapse stage
(POP-Q)
3.1 Oestrogen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
3.2 Raloxifene versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)
3.3 Tamoxifen versus placebo 1 Risk Ratio (M-H, Fixed, 95% CI)

Totals not selected

Not estimable
Not estimable
Not estimable

Totals not selected

Not estimable
Not estimable
Not estimable

Totals not selected

Not estimable
Not estimable
Not estimable

Comparison 5. Oestrogen / SERM treatment + surgery versus surgery alone

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

1 Number of women satisfied with 1
surgery 3 years later

1.1 Qestrogen + PEMT + 1 Risk Ratio (M-H, Fixed, 95% CI)
Surgery

2 Recurrent prolapse 3 years later 1 Risk Ratio (M-H, Fixed, 95% CI)

2.1 Qestrogen + PEMT + 1 Risk Ratio (M-H, Fixed, 95% CI)
Surgery

Totals not selected

Not estimable

Totals not selected

Not estimable
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3 Cystitis within 4 weeks following
surgery
3.1 Oestrogen + PEMT +
Surgery
4 Development of cystitis
immediately after surgery
4.1 Oestrogen + PFMT +
Surgery
5 Long-term recurrent UTTs
5.1 Oestrogen + PFMT +
Surgery
6 Urinary incontinence 3 years
later
6.1 Oestrogen + PEMT +
Surgery
7 Endometrial hyperplasia
7.1 Oestrogen + PEMT +
Surgery
8 Improved levator ani function
before surgery
8.1 Oestrogen + PFMT +
Surgery
9 Vaginal epithelium thickness at
surgery (mm)
9.1 Oestrogen + PEMT +
Surgery
10 Number of women with vaginal
wall atrophy at surgery
10.1 Oestrogen + PFMT +
Surgery
11 Oestrogen Index at surgery
11.1 Oestrogen + PFMT +
Surgery
12 Oestrogen Index 4 weeks after
surgery
12.1 Oestrogen + PFMT +
Surgery

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)
Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Totals not selected

Not estimable

Analysis 1.1. Comparison | Oestrogen /| SERM treatment alone versus no treatment/placebo, Outcome |
Number of women requiring surgery for prolapse.

Number of women requiring surgery for prolapse

Study Heading 1 Heading 2 Heading 3 Heading 4 Heading 5
Goldstein 2001  All women OR=0.50 95% CI 0.31 to 0.81 Raloxifene 35/4680 Placebo 34/2246 (1.51%)
(0.75%)
Goldstein 2001 Age < 60 years ~ OR=0.68 95% CI 0.22 t0 2.08  8/1454 5/588
Goldstein 2001 Age >= 60 years OR=0.47 95% CI 0.28 t0 0.80  27/3226 29/1658
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Analysis 3.1. Comparison 3 Oestrogen / SERM treatment + PFMT versus PFMT alone, Outcome | Number

of women with worsening prolapse symptoms.

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 3 Oestrogen / SERM treatment + PFMT versus PFMT alone

Outcome: | Number of women with worsening prolapse symptoms

Study or subgroup Oestrogen / SERM + PFMT PFMT alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl

| Oestrogen versus placebo
Vardy 2003 2/8 2/11 1.38[024,7.80]

2 Raloxifene versus placebo
Vardy 2003 8/12 2/11 . 367098, 13.67]

3 Tamoxifen versus placebo
Vardy 2003 8/13 2/11 T 338090, 1274]

005 02 | 5 20

Favours experimental

Favours control

Analysis 3.2. Comparison 3 Oestrogen / SERM treatment + PFMT versus PFMT alone, Outcome 2 Number

of women with worsening urinary symptoms.

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 3 Oestrogen / SERM treatment + PFMT versus PFMT alone

Outcome: 2 Number of women with worsening urinary symptoms

Study or subgroup Oestrogen / SERM + PFMT PFMT alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl

| Oestrogen versus placebo
Vardy 2003 2/15 2/13 0.87[0.14,532]

2 Raloxifene versus placebo
Vardy 2003 2/15 2/13 I 087[0.14,532]

3 Tamoxifen versus placebo
Vardy 2003 5/15 2/13 -1 2.17[050,9.35]

005 02 | 5 20

Favours experimental

Favours control
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Analysis 3.3. Comparison 3 Oestrogen / SERM treatment + PFMT versus PFMT alone, Outcome 3 Number
of women with worsening prolapse stage (POP-Q).

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women

Comparison: 3 Oestrogen / SERM treatment + PFMT versus PFMT alone

Outcome: 3 Number of women with worsening prolapse stage (POP-Q)

Study or subgroup

Oestrogen / SERM + PFMT
n/N

PFMT alone
n/N

Risk Ratio
M-H,Fixed,95% ClI

Risk Ratio
M-H,Fixed,95% ClI

| Oestrogen versus placebo
Vardy 2003

2 Raloxifene versus placebo

Vardy 2003

3 Tamoxifen versus placebo

Vardy 2003

2/8

8/12

413

2/11

2/11

2/11

138 024,780

3671098, 1367 ]

169 [ 038, 7.55 ]

Analysis 5.1.

0l 02 05 |

2

5 10

Favours experimental Favours control

Number of women satisfied with surgery 3 years later.

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women

Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: | Number of women satisfied with surgery 3 years later

Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome |

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% Cl

| Oestrogen + PFMT + Surgery
14/21 14/19 T 090 [ 0.60, 1.36]

Felding 1992

0.0l 0.1

Favours experimental

10 100

Favours control
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Analysis 5.2. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 2
Recurrent prolapse 3 years later.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 2 Recurrent prolapse 3 years later

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% C M-H Fixed,95% Cl
| Oestrogen + PFMT + Surgery
Felding 1992 5/21 5/19 -1 090[031,265]
0.0l 0.1 10 100
Favours experimental Favours control

Analysis 5.3. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 3
Cystitis within 4 weeks following surgery.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 3 Cystitis within 4 weeks following surgery

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% Cl
| Oestrogen + PFMT + Surgery
Felding 1992 2/22 10/23 - 021 [0.05,085]
005 02 | 5 20
Favours experimental Favours control
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Analysis 5.4. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 4
Development of cystitis immediately after surgery.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women

5 Oestrogen / SERM treatment + surgery versus surgery alone

Comparison:
Outcome: 4 Development of cystitis immediately after surgery
Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| Oestrogen + PFMT + Surgery
3/22 8/23 039[0.12,1.29]

Felding 1992

0.0l 0.1

Favours experimental

10 100

Favours control

Analysis 5.5. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 5 Long-
term recurrent UTls.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women

5 Oestrogen / SERM treatment + surgery versus surgery alone

Comparison:
Outcome: 5 Long-term recurrent UTls
Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI
| Oestrogen + PFMT + Surgery
Felding 1992 4/21 2/19 ] 1.81[037,878]
00l 0.1 | 10 100
Favours experimental Favours control
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Analysis 5.6. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 6

Urinary incontinence 3 years later.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 6 Urinary incontinence 3 years later

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio
n/N n/N M-H,Fixed,95% C

Risk Ratio
M-H,Fixed,95% ClI

| Oestrogen + PFMT + Surgery
Felding 1992 4121 3/19

121 (031,471 ]

0.0l 0.1 10 100

Favours experimental Favours control

Analysis 5.7. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 7

Endometrial hyperplasia.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 7 Endometrial hyperplasia

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio
n/N n/N M-H Fixed,95% CI

Risk Ratio
M-H Fixed,95% ClI

| Oestrogen + PFMT + Surgery

Felding 1992 222 0/23 [ 522026, 10293 ]
00l 0.1 | 10 100
Favours experimental Favours control
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Analysis 5.8. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 8
Improved levator ani function before surgery.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 8 Improved levator ani function before surgery

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% C M-H Fixed,95% Cl
| Oestrogen + PFMT + Surgery
Felding 1992 6/22 6/23 -1 1.05[040,275]
0.0l 0.1 10 100
Favours experimental Favours control

Analysis 5.9. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 9
Vaginal epithelium thickness at surgery (mm).

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 9 Vaginal epithelium thickness at surgery (mm)

Study or subgroup  Oestrogen/SERM + Surgery Surgery alone Mean Difference Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

| Oestrogen + PFMT + Surgery
Felding 1992 22 0.27 (0.1'1) 23 0.23 (0.14) - 0.04[-003,0.11]

-0.1  -005 0 0.05 0.1

Favours experimental Favours control
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Analysis 5.10. Comparison 5 Oestrogen / SERM treatment + surgery versus sur
Number of women with vaginal wall atrophy at surgery.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 10 Number of women with vaginal wall atrophy at surgery

Study or subgroup Oestrogen/SERM + Surgery Surgery alone Risk Ratio
n/N n/N M-H,Fixed,95% ClI

gery alone, Outcome 10

Risk Ratio
M-H,Fixed,95% ClI

| Oestrogen + PFMT + Surgery
Felding 1992 5/22 4/23

131 [ 040, 424 ]

0.0l 0.1 10

100

Favours experimental Favours control

Analysis 5.11. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome | |

Oestrogen Index at surgery.

Review: Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women

Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: || Oestrogen Index at surgery
Study or subgroup  Oestrogen/SERM + Surgery Surgery alone Std. Mean Difference Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| Oestrogen + PFMT + Surgery
Felding 1992 22 5497 (478) 23 53 (6.14) -1 0.35[-024,094]

-1 -0.5 0 0.5

Favours experimental Favours control
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Analysis 5.12. Comparison 5 Oestrogen / SERM treatment + surgery versus surgery alone, Outcome 12
Oestrogen Index 4 weeks after surgery.

Review:  Oestrogens for treatment or prevention of pelvic organ prolapse in postmenopausal women
Comparison: 5 Oestrogen / SERM treatment + surgery versus surgery alone

Outcome: 12 Oestrogen Index 4 weeks after surgery

Study or subgroup  Oestrogen/SERM + Surgery Surgery alone Std. Mean Difference Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI

| Oestrogen + PFMT + Surgery

Felding 1992 22 5196 (1.22) 23 51.02 (3.69) I 0.33[-026,092]
-1 -05 0 05 |
Favours experimental Favours control
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The title and review were amended to reflect the inclusion of trials of drugs which might have oestrogenic or anti-oestrogenic effects
(SERMs) although they are not actually classed as oestrogens. The review was further divided into (A) treatment for prolapse and (B)

prevention of prolapse symptoms or progression.
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