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Abstract

Background

Gonadotrophin-releasing hormone analogues (GnRHas) are generally well tolerated, and are
effective in relieving the symptoms of endometriosis (Prentice 2003). Unfortunately the low
oestrogen state that they induce is associated with adverse effects including an acceleration in
bone mineral density (BMD) loss.

Objectives

To determine the effect of treatment with gonadotrophin-releasing hormone analogues (GnRHas)
on the bone mineral density of women with endometriosis, compared to placebo, no treatment, or
other treatments for endometriosis, including GnRHas with add-back therapy.

Search strategy

We searched the Cochrane Menstrual Disorders and Subfertility Group's specialised register of
controlled trials (23rd October 2002) and the Cochrane Central Register of Controlled Trials
{(Cochrane Library. issue 4, 2002). We also carried out electronic searches of MEDLINE (1966 -
March Week 2 2003) and EMBASE (1980 - March Week 2 2003). We also scarched the
reference lists of articles and contacted researchers in the field.

Selection criteria

Prospective, randomised controlled studies of the use of GnRHas for the treatment of women
with endometriosis were considered, where bone density measurements were an end pomt. The
control arm of the studies was either placebo, no treatment, another medical therapy for
endometriosis, or GnRHas with add-back therapy.

Data collection & analysis

Two reviewers (JF and MS) independently assessed trial quality and extracted data. Study
authors were contacted for additional information.

Main results

Thirty studies involving 2.391 women were included, however only 15, involving 910 women,
could be included in the meta-analysis. The meta-analysis showed that danazol and progesterone
+ oestrogen add-back are protective of BMD at the lumbar spine both during treatment and for up
to six and twelve months after treatment, respectively. Between the groups receiving GnRHa and
the groups receiving danazol/gestrinone, there was a significant difference in percentage change
of BMD after six months of treatment, the GaRH analogue producing a reduction in BMD from
baseline and danazol producing an increase in BMD (SMD -3.43: 95 % C1 -3.91 o -2.95).
Progesterone only add-back is not protective; after six months of treatment absolute value BMD
measurements of the tumbar spine did not differ significantly from the group receiving GnRH
analogues (SMD 0.15; 95 % CI -0.21 10 0.532). In the comparison of GnRHa versus GnRHa +
HRT add-back, that is oestrogen + progesterone or oestrogen only, there was a significantly

Review Manager 4.2 06:G6/2003
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bigger BMD loss in the GnRHa only group (SMD -0.49 95 % CI -0.77 to -0.21). These numbers
reflect the absolute value measurements at the lumbar spine after six months of treatment. Due to
the small number of studies in the comparison we are unable to conclude whether calcium-
regulating agents are protective. No difference was found between fow and high dose add-back
regimes but again only one study was identified for this comparison. Only one study comparing
GnRH analogues with placebo was identified, but the study gave no data. No studies comparing
GnRH with the oral contraceptive pill (OCP) or progestagens were identified.

Reviewers' conclusions

sy

Both danazol and progesterone + oestrogen add-back have been shown to be protective of BMD,
while on treatment and up to six and 12 months later, respectively. However. by 24 months of

" follow-up there was no difference in BMID in those women who had HRT add-back. Studies of
danazol versus GnRHa did not report long-term follow-up. The significant side effects associated
with danazol limit its use.

e
14
H
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Background

Endometriosis is a common gynaecological condition, affecting an unknown proportion of pre-
menopausal women. Endomeitriosis occurs when endometrial tissue, which 1s normally only
found in the lining of the womb, appears in other parts of the body, such as the ovaries, Fallopian
tubes, pelvis and bowel. The condition is oestrogen-dependent, and while the removal of both
ovaries has long been known to provide permanent relief of svmptoms (Graves 1925), in women
of child-bearing potential, this is often not an acceptable option. Medical therapies, therefore, aim
to have the same effect as removing the ovaries, but in a reversible fashion, with the aim of
reducing circulating levels of oestrogens, allowing the endometriotic deposits to become inactive,
and alleviating symptoms.

One of the treatments for endometriosis is gonadotrophin-releasing hormone analogues
(GnRHas), which work by inducing a temporary menopause-like state, with very low levels of
circulating oestrogens. GnRH analogues are generally well tolerated by women and are effective
agents for relieving the symptoms of endometriosis (Prentice 2003). Although generally well
tolerated, some women experience adverse effects such as hot flushes, vaginal dryness and Joss
of libido due to the oestrogen deficiency. Unfortunately, one of the other side-effects of low
oestrogen levels 1s an acceleration of bone mass loss, as seen following the menopause (Nilas
1987; Christiansen 1993). This is significant as it could put these women at increased risk of
fractures or developing osteoporosis. Oestrogen in pre-menopausal women prevents resorption of
calcium from the bones, maintaining bone mineral density. Once oestrogen levels are lowered at
the time of menopause, either natural or induced, this protective effect is lost, and the loss of
bone density accelerates. Other treatments for endometriosis also reduce oestrogen levels, and
there 1s some evidence that some of them have a similar effect on bone density, for example
medroxyprogesterone acetate (Depo Provera) (Cundy 1991). Danazol has some androgenic
properties, which help to conserve bone density, as do other therapies, such as norethisterone and
gestrinone. However, the significant androgenic side effects (for example hirsutism and acne)
and adverse effects on lipid profile associated with danazol limit its usefulness as a first line
treatment for endometriosis (Selak 2003). Common side effects of danazol use are weight gain,
acne, hirsutism, oily skin and hair, myaigia (muscle pain} and headache (Henzl 1990; Miller
1990; Rock 1993).

There has been some debate that the bone density of women with endometriosis who are not
being treated is less than that of their healthy counterparts. However, with the exception of one
study (Comite 1989}, this has not been shown to be the case (Dodin 1991; Lane 1991). Lane
compared 85 women with laparoscopically proven endometriosis with 52 women who were of a
similar age, had regular menstrual cveles, and no major medical problems. No differences were
found between the bone mineral density of the two groups. Dodin compared 26 women with
endometriosis with 26 similar, healthy women, and again found no difference in their bone
mineral densities. It would seem reasonable to suppose, therefore, that if the bone density of
women with endometriosis is found to have decreased after a course of treatment for
endometriosis, it is a side-effect of the treatment that i1s the cause, rather than the disease itself.

In recent years, so-called "add-back” therapy has been used to alleviate the side effects of GnRH
analogues, which are both temporary, for example hot flushes, loss of libido {sex drive), and
possibly permanent -i.¢. the loss of bone density. Add-back therapy means adding hormones or
non-hormonal substances to the GnRHa treatment in order to avoid some of these side effects
caused by the GnRHa-induced suppression of oestrogen. Hormones used as add-back are

Review Manager 4.2 06:06/2003
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progesterone alone, oestrogen alone or a combination of oestrogen and progesterone. Examples
of non-hormonal add-back regimes are vitamin D. calcitonin and parathyroid hormone (PTH).
The dosage, duration and type of add-back therapy varies. It is often in the form of hormone
replacement therapy, but there have also been studies of GnRH analogues in combination with
various agents influencing calcium metabolism in bones. This review seeks to examine the
effects on bone density of GnRH analogues treatment.

Objectives

To determine the effects of GnRH analogues on the bone mass density of women with
endometriosis, we have tested the following hypotheses

1. That treatiment with GnRH analogues causes a greater loss of bone mineral density than
placebo or no treatment.

2. That weatment with GnRH analogues causes a greater loss of bone mineral density than
treatment with danazol

3. That treatment with GnRH analogues causes a greater loss of bone mineral density than
treatment with progestagens.

4. That treatment with GnRH analogues causes a greater loss of bone mineral density than
treatment with the oral contraceptive pill.

5. That treatment with GnRH analogues alone causes a greater loss of bone mineral density than
treatment with GnRH analogues plus hormone replacement therapy.

6. That treatment with GnRH analogues causes a greater loss of bone mineral density than
treatment with GnRH analogues plus calcium-regulating agents.

7a. That administration of GnRH analogues intramuscularly causes a greater loss of bone mineral
density than if they were administered sub-cutaneously.

7b. That administration of GnRH analogues sub-cutaneously causes a greater loss of hone
mineral density than if thev were administered intra-nasaily.

7¢. That administration of GnRH analogues intramuscularly causes a greater Joss of bone mineral
density than if they were administered intra-nasally.

8. That the bone density loss in women treated with GnRH analogues is reversible once treatment
has finished.

Criteria for considering studies for this review

Types of studies

All prospective, randomised controlled studies comparing GnRH analogues with placebo, no
treatment or other medical therapies for the treatment of women with endometriosis were
considered for inclusion. Open studies as well as double-blind studies were considered, since it is

Review Manager 4.2 06:06/2003
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difficult to blind either investigators or participants when GnRHa treatment causes menstrual
periods to stop, while placebo, or another treatment may not. Studies including participants being
treated for a mixed group of benign gynaecological conditions were included providing that the
group of women contained some with endometriosis and that the treatment regimen was
consistent across groups and was treatment aimed at the management of endometriosis.

Types of participants

Premenopausal women suffering from endometriosis diagnosed visually by laparoscopy or
laparotomy, or presumptively, from symptom history.

Tvpes of interventions

Gonadotrophin-releasing hormone analogues versus placebo, no treatment, danazol,
progestagens, the oral contraceptive pill (OCP), GnRH analogues plus hormonal or non-
hormonal add-back, and GnRH analogues plus calcium-reguiating agents were considered. Trials
comparing GnRH analogues given by different administration routes were also considered. Only
trials where the treatment period exceeded six months were considered for inclusion. The reason
for this decision 1s that shorter treatment periods do not seem to treat the disease effectively

(Audebert 1998).

Types of outcome measures

The objective measurement of bone density was considered. Any method of measurement was
considered - methods used to measure bone mineral density are dual-energy photon
absorptiometry (DPA), dual-energy x-ray absorptiometry (DXA) single~energy photon
absorptiometry {SPA), single-energy x-ray absorptiometry (SXA) and quantitative computed
tomography (QCT). Measurements taken at the lumbar spine and femoral head were considered,
whilst those at the distal forearm were excluded because here measurements are of cortical bone
which is less affected by GnRHa therapy (Whitehouse 1990; Ylikorkala 1990). Bone density
measurements at the end of treatment and in the follow-up period were included. Measurements
were grouped according to the anatomical location of measurements and the timing of
measurements.

Search strategy for identification of studies

The review drew on the search strategy developed for the Menstrual Disorders and Subfertility
group. We searched the Cochrane Menstrual Disorders and Subfertility Group's specialised
register of controlled trials (23rd October 2002} and the Cochrane Central Register of Controlled
Trials (Cochrane Library, issue 4, 2002). We also carried out electronic searches of MEDLINE
(1966 - March week 2, 2003 and EMBASE {1980 - March week 2, 2003),

The following Medical Subject headings (MeSH terms) and all combinations of these words
were used: terms included endometriosis, bone mineral density, gonadotrophin-releasing
hormone analogue, buserelin, goserelin, leuprorelin, leuprolide, triptorelin, nafarelin and add-
back therapy.

We also searched the reference lists of articles and contacted researchers in the ficld.

Keview Manager 4.2 06:06/2003



TR,

P

v,

Gonadotrophin-releasing hovmone analogues for endometriosis: bone mineral der, 8

Methods of the review

SELECTION OF STUDIES

The review was undertaken by two reviewers (JF and MS). The search strategy described
previously was employed to obtain titles, and, where possible, abstracts of studies that were
potentially relevant to the review. The titles and abstracts were screened by JF and MS, who
discarded studies that were clearly ineligible but aimed to be overly inclusive rather than risk
losing relevant studies. Copies of the full articles were obtained. Both reviewers independently
assessed whether the studies met the inclusion criteria. Disagreements were resolved by referring
to an expert in the field (Professor C. Farquhar) for discussion. Further information was sought
from the authors where papers contained insufficient information to make a decision about

eligibility.

QUALITY ASSESSMENT

The quality of all studies that were deemed eligible for the review was then assessed
independently by the two reviewers, with discrepancies being resolved as above. The quality of
allocation concealment was graded as either adequate (A), unclear (B) or inadequate (C),
following the detailed descriptions of these categories provided by the Cochrane Menstrual
Disorders and Subfertility Group. Other aspects of study quality, including the extent of blinding,
whether the groups were comparable at baseline, the extent of losses to follow-up, non-
compliance and whether the outcome assessments were standardised, were assessed using a
standard checklist developed by the Menstrual Disorders and Subfertility Review Group. This
information was presented in a table describing the included studies. and provides a context for

discussing the reliability of the results.

DATA EXTRACTION
Having decided on studies to include, JF and MS independently exiracted information from them

using the proformas designed by the review group. Discrepancies were resolved by discussion.
For each included trial, information was collected regarding the location of the study, methods of
the study (as per the quality assessment checklist), the participants (age range, eligibility criteria),
the nature of the interventions, and data relating to the outcomes specified above. Where
possible, missing data was sought by the authors, Additional information was received from Miss
Karen Bancroft (Whitehouse 1990), Dr Patrycja Fiegler (Kaminski 2001). Dr Henk Franke
(Franke 2000}, Dr Christian Gnoth (Gnoth 1999), Dr Milan Henz! (Henzl 1990), Professor
Kamran Moghissi (Moghissi 1996) , Dr Christian Roux (Roux 1995}, Dr Markus Seibel (Sillem
1999), Dr Eric Surrey (Surrey 1992) and Professor Olavi Ylikorkala ( Yiikorkala 1990).
Responses were received from Dr Joel Finkelstein (Finkelstein 1994) and Dr John Rock (Rock
1993).

ANALYSIS

Statistical analyses were performed according to the statistical guidelines for reviewers in the
Menstrual Disorders and Subfertility Review Group. All outcomes were continuous. Standard
mean differences were used for comparisons because many different methods were used to
measure bone mineral density. Although the different methods gave different absolute values,
they conceptually measured the same parameter. Different methods of measuring bone density
were thus considered together and not subjected to separate sub-group analysis. When there were

Review Manager 4.2 06,06/ 2003
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multiple treatment arms in a study with a common control the control numbers were divided
equally between the arms. If the control group contained an uneven number of participants (as
was the case with Hornstein 1998) so that numbers could not be equally divided then the analysis
was done in both ways to detect possible differences in the results caused by an unequal division
of the numerator and denominator. Heterogeneity in the data was noted and cautiously explored
using previously identified characteristics of the studies, particularly assessments of quality.
Sensitivity analyses were undertaken to examine the viability of the results in relation to a
number of factors including study quality and the source of the data (published or unpublished).
See Review Group module details for more information.

CHANGES TO THE ORIGINAL PROTOCOL

Prior to data extraction the reviewers agreed to leave out studies measuring bone mineral density
at the forearm/radius and calcaneus. The reason for this decision is that turnover of cortical bone
is approxumately one eighth of trabecular bone and therefore the effects of GnRH agonists are
more profound in trabecular than cortical bone in time periods studied (Dawood 1989; Ylikorkala
1990). At this point we also decided to include only trials where the treatment period exceeded
six months. The reason for this decision is that shorter treatment periods do not seem to treat the
disease effectively (Audebert 1998).

TIMELINE
[t is the intention of the reviewers that a new search for trials will be carried out every two vears

and the review updated accordingly.

Description of studies

Seventy-seven documents were found with the adopted search strategy. Twenty-four were
directly excluded as their title and abstract did not meet the basic inclusion criteria. Fifty-three
were identified which could potentially provide data about the effect of gonadotrophin-releasing
hormone analogues on bone mineral density. Further evaluation based on the inclusion criteria
showed 30 trials eligible for inclusion in this review. Ahtogether 23 studies were excluded. Full
agreement between the two researchers was obtained concerning inclusion or exclusion of trials.

EXCLUDED STUDIES
Twenty-three studies failed to meet the inclusion criteria for reasons outlined in the table of
excluded studies.

INCLUDED STUDIES
Thirty studies have been included and reviewed in detail. See the table of included studies for
details.

PARTICIPANTS

The included studies comprised 2.391 women having BMD measurements. Results from 910
women are reported in the meta-analysis. All women included were premenopausal with an age
range of 20 - 44 years. Al women with endometriosis had been diagnosed or confirmed
faparoscopically. One trial also included women with unexplained menorrhagia (heavy menstrual
bleeding) (Eldred 1992}, and two trials included women with fibroids (Lindsay 1996; Mukherjee

Review Manager 4.2 (66,2003
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g 1996). Trials used varying incluston and exclusion criteria: Three trials (Kiesel 1996; Lindsay

' 1996; Franke 2000) included women depending upon their American Fertility Society (AFS)
score although the score cut-off varied from >2 to >5. Surrey 1992 and Gregoriou 1997 excluded
women who had fewer than four visible endometriotic lesions. Several trials excluded women
who were taking drugs known to affect bone metabolism (Eldred 1992; Fukushima 1993; Howell
1995; Roux 1995; Lindsay 1996; Mukheriee 1996; Gregoriou 1997) or women with diseases that
would aftect bone metabolism (Dodin 1991; Fukushima 1993; Howell 1995; Mukherjee 1996;
Gregoriou 1997). Other trials excluded women who were taking particular medications that could
effect bone mineral density. See the table of included studies for further details.

A

e

For other inclusion and exclusion criteria see the table of included studies.

. INTERVENTIONS
The following interventions were tested in the included trials: GnRH analogue vs placebo (one
trial; Miller 1990), GnRH analogue vs danazol or gestrinone (nine trials; Henzl 1990; Milier
1990; Whitehouse 1990; Dodin 1991; Chan 1993; Fukushima 1993: Rock 1993; Dawood 1993
Vercillini 1996), GnRH analogue vs GnRH analogue + progesterone-only hormonal add-back
(four trials; Surrey 1992; Kiesel 1996; Hornstein 1998; Sillem 1999). GnRH analogue vs GnRH
analogue + oestrogen and progesterone or oestrogen-only add-back (11 trials; (Edmonds 1994;
Howell 1995; Vella 1995; Lindsay 1996; Moghissi 1996; Gregoriou 1997; Homstein 1998;
Gnoth 1999; Aisaka 2000; Franke 2000; Irahara 2000), GnRH analogue vs GnRH analogue +
calcium-regulating agents (three trials: Roux 1995; Mukherjee 1996; Somekawa 1999) GnRH
analoguc + add-back vs GnRH analogue + add-back (high dose) (three trials; Eldred 1992;
Moghissi 1996; Hornstein 1998), GnRH analogue (3-monthly administration) versus GnRH
analogue (1-monthly preparation) (one trial; Crosignani 1996). Tibolone, a synthetic steroid, is
here grouped together with the oestrogen only/oestrogen + progesterone add-back as it exhibits
oestrogenic, progestagenic and androgenic activity (Lindsay 1996). No trials comparing depot
GnRH analogues vs intranasal GnRH analogues were obtained. Neither were any trials
comparing GnRH analogues vs the oral contraceptive pill or progestagens obtained. See table of
included studies for further details.

=5
s

o
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OUTCOMES
All trials measured bone mineral density (BMD). Methods for measuring BMID were Dual energy

x-ray absorptiometry (DEXA) (16 trials), Dual energy photon absorptiometry (DPA) (three
triais), Single energy photon absorptiometry (SPA) (three trials), Quantitative Computerised
Tomography (QCT) (three trials). Five trials used more than one method of BMD measurements.
Three trials failed to mention the method of bone mineral density measurement (Chan 1993;
Vella 1995; Kiesel 1996). These authors have been contacted and we are awaiting responses. The
sites for measuring bone mineral density used in the trials were lumbar spine and hip (femoral
neck, Ward's triangle, trochanteric area and intertrochanteric area). See the table of included
studies for further details,

Methodological quality of included studies

Review Manager 4.2 06:06/2003
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See Table 01 "Quality of Included Studies” for a summary of the methodological quality of
included trials,

RANDOMISATION AND ALLOCATION CONCEALMENT

Ten studies had adequate randomisation. Four of these studies randomised by code (Eldred 1992:
Dawocod 1995; Lindsay 1996; Vercillini 1996), one randomised according to a computer-
generated sequence (Crosignani 1996), three randomised by a centralised scheme (Roux 1995;
Gnoth 1999; Sitlem 1999), one randomised with sealed, opaque, sequentially numbered, identical
envelopes (Franke 2000) and one stated that cases were sequentially numbered (Whitehouse
1990).

In twenty studies the adequacy of the method of randomisation was unclear. Sixteen of these
studies stated that the trial was randomised but gave no further details, whereas one study
randomised by sequential numerical aliocation to a randomisation list before commencing the
trial (Gregoriou 1997), one study randomised by permuted blocks of four at each of the 26 study
sites (Hornstein 1998), one study randomised by lottery (Mukherjee 1996) and one study
randomised to therapeutic groups based on order of entry, and not severity of disease (Surrey
1992). None of the studies used clearly inadequate methods of randomisation.

In twenty-five studies it was unclear whether the allocation concealment was adequate or not.
Five studies had clearly adequate allocation concealment. One study (Franke 2000) used sealed,
opaque, sequentially numbered, identical envelopes, another study used computerised allocation
(Surrey 1992), whilst the last three studies (Roux 1995; Gnoth 1999; Sillem 1999) stated that
they used a centralised randomisation process.

STUDY DESIGN
There were 15 single centre studies and 15 multi centre studies. All trials that did not state that

they were multi centre were counted as single centre.

BLINDING
There were five open label studies, two single blinded studies (in both it was the assessor of bone

mineral density that was blinded), 17 double-blind studies and one triple blind study. Five studies
did not state any information on blinding. We have contacted the authors of these studies and are
currently awaiting replies.

POWER CALCULATION

Twenty-six trials did not mention power calculations. Four trials had performed power
calculations. Hornstein 1998 stated that "the initial sample size was chosen to ensure an 80 %
power (o detect a difference between any two dosing regimens with regard to mean percentage
bone loss. Calculation was not performed to take into account dropout during follow-up.”
Moghissi 1996 stated that the sample size had adequate power to detect a 2 % difference in the
percentage change in bone mineral density. Mukherice 1996 stated that the trial had an 80 %
power to detect a 10 % change with an alfa level of 0.05. Vercillini 1996 stated that "a post hoc
analysis of our data indicated that, assuming an alpha level of 0.03, our study had a power of 89
% for the difference in bone mineral density variations at the end of treatment.”

Review Manager 4.2 D6/06/2003
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SOURCES OF FUNDING
Crosignani 1996 - Takeda ltalia Farmaceutici, ltaly

Dawood 1995 - TAP Pharmaceuticals

Dodin 1991 - 1C] Pharma, Canada

Eldred 1992 - Syntex Research Europe

Franke 2000 - Astra Zeneca and Novo Nordisk

Henzl 1990 - Syntex Research, Palo Alto, California, USA
Hornstein 1998 - TAP Pharmaceuticals

Howell 1995 - Zeneca Pharmaceuticals

Lindsay 1996 - Organon International, the Netherlands

Miller 1990 - TAP Abbott Research and Development

Moghissi 1996 - Zeneca Pharmaceuticals, Delaware, USA
Mukherjee 1996 - Depot Lupron supplied by TAP Pharmaceuticals
Rock 1993 - ICI Pharmaceuticals Group, a business unit of Zeneca Inc, Delaware, USA
Surrey 1992 - TAP Pharmaceuticals |, Tllinois, USA

Vercillini 1996 - Poli Industria Chimica, Italy

Results

1) GNRH ANALOGUES VS PLACEBO
Only one study (Miller 1990 study 1) was identified for this comparison, but the study gave no

data.

2) GNRH ANALOGUES VS DANAZOL/GESTRINONE

Nine studies were 1dentified for this comparison. Three studies (Henz!l 1990; Chan 1993: Rock
1993) did not provide sufficient data for the meta-analysis. We are awaiting responses from these
authors. The results from the six studies with sufficient data arc presented below, together with
some comments on the findings in the trials not included in the meta-analysis. Chan 1993 is not
mentioned as the trial did not report any clear results.

a) Lumbar spine - after six months treatment - absolute valaes

Three studies (Whitehouse 1990; Dodin 1991; Fukushima 1993) reported absolute values of bone
muneral density at the lumbar spine after six months of treatment. The summary statistic showed
a significant difference between the two treatments with GnRHa groups having a significantly
lower absolute BMD than danazol groups (SMD -1.17 95% CI -1.73 to -0.62).

b} Lambar spine - after six months treatment - percentage change

Four studies (Miller 1990; Whitchouse 1990; Dawood 1995; Vercillini 1996) reported percentage
change of bone mineral density at the lumbar spine after six months treatment. The summary
statistic showed a significant difference between the two treatments with the danazol/gestrinone
groups having a percentage increase from baseline whilst the GnRHa showed a percentage
decrease from baseline (SMD -1.12 93% CI -1.38 to -0.86). When a sensitivity analysis was
performed, removing Vercillini 1996, the only study in this comparison that used gestrinone
rather than danazol, there was still a significant difference between treatments (SMD -1.14 95%
CT-1.42 10 -0.85). Also, removing the trials that measured BMD using QCT (Miller 90 Study?2

Review Manager 4.2 06/06/2003
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QCT; Whitchouse 1990; Dawood 1995) there was still a significant difference between the
groups (SMD -0.96 95% CI -1.23 to -0.69).

X

These findings are supported by Rock 1993 who states that mean bone mineral density of the

lumbar spine decreased from baseline in the GnRHa group and increased in the danazol group at
the end of six months of treatment. The findings are not supported by Henzl 1990 as his results
suggest no significant bone mineral density loss between danazol and GnRHa treatment groups.

¢) Femoral neck - after six months treatment - absolute values

One study (Dodin 1991) reported absolute values of bone mineral density at the femoral neck
after six months of treatment. This study showed a statistically significant difference between the
two treatments, with the GnRH analogue group having a significantly lower bone mineral density
than the danazol group ( SMD -1.05 95% CI -1.95 t0 -0.14).

e

d) Femoral neck - after six months treatment - percentage change _

One study (Miller 90 study2 DPA ) reported percentage change of bone mineral density at the
femoral neck after six months of treatment. This study showed no statistically significant
difference between treatments (SMD -0.31 95% CI-0.78 to 0.16).

Fova s

e ¢) Lumbar spine - follow -up after six months treatment and six months follow-up -
absolute values

g, Two studies (Dodin 1991; Fukushima 1993) reported absolute values of bone mineral density at

& the lumbar spine after six months of treatment and six months of follow-up. The summary
statistic showed a significant difference between the two treatments - GnRH analogue group bone
mineral density being significantly lower than the danazol group bone mineral density (SMD -
1.42 65% CI -2.20 to - 0.63).

) Lumbar spine - follow-up after six months treatment and six months follow-up -
percentage change

Two studies (Dawood 19935; Vercillini 1996) reported percentage change of bone mineral density
at the lumbar spine after six months of treatment and six months of follow-up. The summary
statistic showed a significant difference between the two treatments with the danazol/gestrinone
groups having a percentage increase in BMD from baseline and the GnRHa groups having a
percentage decrease from baseline (SMD -1.27 95% C1 -1.89 to -0.65). When a sensttivity
analysis was performed, removing Vercillini 1996 (which used gestrinone rather than danazol)
the result remained significant (SMD -3.13 95% CI -5.04 to -1.23).

g} Femoral neck - follow-up after six months treatment and six months follow-up - absolute

values

One study (Dodin 1991) reported absolute values of bone mineral density at the femoral neck
after six months of treatment and six months of follow-up, This study showed no statistically
significant difference between treatments (SMD -0.52 95% C1-1.69 (0 0.64).

3) GNRH ANALOGUES VS GNRH ANALOGUES + ADD-BACK (PROGESTERONE
ONLY)

Review Manager 4.2 06:06/2003
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Four studies were identified for this comparison. One (Kiesel 1996) of these did not provide
sufficient data. The authors have been contacted and we are still awaiting the reply. The results
from the meta-analysis of the other three studies are presented below. These results are supported
by Kiesel 1996. See the additional table "descriptive data for trials not included in the meta-
analysis” for more information.

a) Lumbar spine - after six months of treatment - absolute values

Two studies (Homnstein 1998; Sillem 1999) reported absolute values of bone mineral density at
the lumbar spine after six months of treatment. The summary statistic showed no difference
between the two treatments (SMD -0.06 95% CI -0.45 to 0.32).

b) Lumbar spine -after twelve months of treatment - absolute values

One study (Hornstein 1998) reported absolute values of bone mineral density at the lumbar spine
after twelve months of treatment. This study showed no statistical difference between the two
treatments (SMD -0.40 95% CI-0.91 to 0.11).

¢} Femoral neck - after six months of treatment - absolute values

One study (Sillem 1999) reported absolute values of bone mineral density at the femoral neck
after six months of treatment. This study showed no statistical difference between the two
treatments (SMD 0.11 95% CI-0.71 10 0.93).

d) Lumbar spine - after six months of treatment - percentage change

One study (Surrey 1992) reported percentage change of BMD at the lumbar spine after six
months of treatment. This study showed there was a statistical difference between the two
treatments (SMD -1.07 95% C1-2.03 to -0.12) favouring GnRHa + progesterone.

¢) Lumbar spine -follow-up after twelve months treatment and twelve months follow-up -
percentage change

One study (Hornstein 1998) reported percentage change from baseline of bone mineral density at
the lumbar spine after twelve months of treatment and twelve months of follow-up. This study
showed no statistical difference between the two treatments (SMD -0.66 95% CI -1.44 to 0.13).

f) Lumbar spine - follow-up after twelve months treatment and twenty-four months foilow-
up - percentage change

One study (Hornstein 1998) reported percentage change from baseline of bone mineral density at
the lumbar spine after twelve months of treatment and twenty-four months of follow-up. This
study showed no statistical difference between the two treatments (SMD -0.89 95% CI -2.25 (o
0.47).

4) GNRH ANALOGUES VS GNRH ANALOGUES + ADD-BACK (OESTROGEN AND
PROGESTERONE/ OFESTROGEN ONLY

Eleven studies were identified for this comparison. However, seven (Edmonds 1994: Howell
1995; Vella 1995 Moghissi 1996 Gregoriou 1997 Aisaka 2000; Irahara 2000) did not provide
data of sufficient quality to be entered into the meta-analysis. These authors have been contacted
for further data and we are awaiting replies. The results from the four studies with sufficient data

Review Manager 4.2 06062003
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are presented below. Tibolone, a synthetic steroid, 1s grouped together with the oestrogen and
progesierone/ oestrogen only add-back as 1t exhibits estrogenic, progestagenic and androgenic
activity.

a} Lumbar spine - after six months of treatment - absolute values

Four studies (Lindsay 1996; Hornstein 1998; Gnoth 1999, Franke 2000) reported absolute values
of bone mineral density at the lumbar spine after six months of treatment. The summary statistic
showed a significant difference between GnRH analogue and GaRH analogue + oestrogen and
progesterone groups with the bone mineral density of the GnRHa + add-back group being
significantly higher than the BMD of the GnRHa only group (SMD -0.49 95% CI-0.77 t0 -0.21).
We performed sensitivity analyses, taking out Lindsav 1996 which used tibolone as add-back.
and Hommstein p + Id o since all the other studies used high dose add-back. When these studies
were taken out separately and together the summary statistic remained significant (with L mdsax
1996 removed SMD -0.40 95% CI -0.70 to -0.10, with Hornstein p +1d o

removed SMD -{(1.58 95% CI -0.90 to -0.25 and with both studies removed SMD -0.46 95% CJ -

0.82 to -0.09).

b} Lumbar spine - after twelve months of treatment - absolute values

One study (Homstein 1998) reported absolute values of bone mineral density at the lumbar spine
after twelve months of treatment. The summary statistic showed a significant difference between
the two treatments with the bone mineral density of the GnRHa + add-back group being
significantly higher than that of the GnRHa only group (SMD -0.56 95% CT-1.02 to -0.10).

¢) Femoral neck - after six months treatment - absolute value

Two studies (Lindsay 1996; Gnoth 1999) reported absolute values of bone mineral density at the
femoral neck after six months of treatment. The summary statistic showed no difference between
the two treatments (SMD -0.09.95% CI -0.61 to 0.42).

d) Lumbar spine - after twelve months treatment and twelve months follow-up - percentage
change

One study (Hornstein 1998) reported percentage change of bone mineral density at the lumbar
spine after twelve months of treatment and twelve months of follow-up. This study had two
treatment arms with oestrogen + progesterone add-back (as described above). In order to include
both treatment arms in the meta-analysis we assigned half the GnRHa only group to each
treatment arm. The summary statistic showed a significant difference between the two treatments
with GnRHa only producing a significantly greater percentage reduction in bone mineral density
from baseline than the GnRHa + oestrogen and progesterone add-back groups (SMD -1.19 95%
CI-1.88 to-0.51).

¢} Lumbar spine - after twelve months treatment and twenty-four months follow-up -
percentage change

One study (Hornstein 1998) reported the percentage change of bone mineral density at the lumbar
spine after twelve months of treatment and twenty-four months of follow-up. The summary
statistic showed no significant difference between the two treatments {(SMD -0.66 95% CI -1.90
to 0.59;.
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The results suggesting that there is a significant difference between the treatment groups,
favouring GnRHa -+ add-back, are supported by the studies not included in the meta-analvsis. See
table "descriptive data for trials not included in the meta-analvsis" for more details.

5) GNRH ANALOGUES VS PROGESTAGENS
No studies were identified for this comparison.

6) GNRH ANALOGUES VS ORAL CONTRACEPTIVE PILL
No studies were identified for this comparison.

7) GNRH ANALOGUES VS CALCIUM REGULATING AGENTS
Three studies were identified for this group. One study (Mukherjee 1996) did not provide
sufficient data to be entered into the meta-analysis.

a) Lumbar spine - after six months treatment - absolute values
One study (Roux 1995) reported absolute values of bone mineral density at the lumbar spine after
six months of treatment. The summary statistic showed no difference between the two treatments

(SMD 0.22 95% CI -0.43 to 0.88).
b) Femoral neck -after six months of treatment - absolute values

One study (Roux 1995) reported absolute values of bone mineral density at the femoral neck afier
six months of treatment. The summary statistic showed no difference between the two treatments

(SMD 0.26 95% C1 -0.40 10 0.91).
¢) Lumbar spine - after six months of treatment - percentage change

One study (Somekawa 1999) reporied the percentage change from baseline of bone mineral
density at the lumbar spine after six months of treatment. This study had three treatment arms of
GnRHa + calcium-regulating agent - one group received oral metatetrenone (vitamin K) 45 mg
per day, one group received oral 1, 25 (OH)? - D® 0.5 mg per day and the last group received oral
metatetrenone 45 mg per day + oral 1, 25 (OH) - I 0.5 mg per day. The summary statistic
showed a significantly greater percentage reduction in bone mineral density from baseline with
the GnRHa only groups when compared to the GnRHa + calcium-regulating agent groups (SMD
-2.47 95% CI -3.05 to -1.89).

The study not included in the meta-analysis, Mukherjee 1996, reported that GnRHa treatment
produced a significant decrease in bone density at the anteroposterior and lateral spine, whilst no
significant change was demonstrated in etidronate-treated patients.

8) GNRH ANALOGUES (MONTHLY PREPARATION) VS GnRH ANALOGUES (3-
MONTHLY PREPARATION)

One study (Crosignani 1996} was identified for this comparison. The trial stated a statistically
significant variation of lumbar spine bone mineral density observed at the end of GnRHa
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treatment in both study groups (P<0.01), the percentage decrease over basal being 5.2 % and 4.9
% respectively. But the study did not provide sufficient data for comparison of the groups, so we
contacted the authors and are still awaiting a reply.

9} GNRH ANALOGUE DEPOT VS GNRH ANALOGUE INTRANASALLY (IN)
No studies were identified for this comparison.

16) GNRH ANALOGUES + LOW DOSE HRT VS GNRH ANALOGUES + HIGH DOSE
HRT

Three studies were identified for inclusion into this group. However, two (Eldred 1992; Moghissi
1996) did not provide sufficient data to be entered into the meta-analysis. The authors of these
studies have been contacted and we are awaiting further data. The results of the one study that did
provide sufficient data for the meta-analysis are presented below.

a) Lumbar spine - after six months treatment - absolute values
One study (Hornstein 1998) reported absolute values of bone mineral density at the lJumbar spine
after six months of treatment. This study showed no significant difference between the two

treatments (SMD -0.08 95% CI -0.52 to 0.36).

b) Lumbar Spine - after twelve months of treatment - absolute values
One study (Homstein 1998) reported absolute values of bone mineral density at the lumbar spine
afier twelve months of treatment. This study showed no significant difference between the two

treatments (SMD -0.08 953% CT -0.61 to 0.44).

¢) Lumbar Spine - after twelve months of treatment and twelve months of follow-up -

percenfage change

One study (Homstein 1998) reported absolute values of bone mineral density at the lumbar spine
after twelve months of treatment and twelve months of follow-up. This study showed no
significant difference between the two treatments (SMD 0.12 95% C1 -0.62 to 0.87).

d) Lumbar Spine - after twelve months of treatment and twenty-four months of follow-up -

percentage change

One study (Hornstein 1998) reported absolute values of bone mineral density at the lumbar spine
after twelve months of treatment and twenty-four months of follow-up. This study showed no
significant difference between the two treatments (SMD 0.11 95% CI -1.21 to 1.43).

Both Eldred 1992 and Moghissi 1996 support the finding that there is no significant difference in

bone mineral density after GnRHa treatment and either high dose or low dose HRT. See table
"descriptive data for trials not included in the meta-analysis” for further details.

Discussion

This review set out to determine the effect of treatment with gonadotrophin-releasing hormone

Review Marager 4.2 (6:06/2003
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analogues (GnRHas) on the bone mineral density (BMD) of women with endometriosis,
compared to placebo, no treatment or other treatments used for endometriosis. We have only
been able to complete part of these objectives because no studies were found comparing GnRHas
with no treatment, OCP or progestagens. Unfortunately a large number of our included studies
(15 out of a total of 30) did not provide enough data to be entered into the meta-analysis. We
have contacted the authors of these studies and are currently awaiting responses. Meanwhile the
main findings from these studies have been reported in Table 02 "Descriptive data for trials not

included in the meta-analysis.”

GNRHA VS DANAZOL/GESTRINONE

Our findings broadly show that treatment with danazol or gestrinone has a protective effect on
BMD when compared 1o treatment with GnRH analogues. After six months of treatment women
treated with danazol had a significantly higher absolute value of BMD than GnRHa group
women at the Jumbar spine. Analysis of BMD percentage change from baseline at the lambar
spine after six months showed that whilst GnRHa groups had a reduction in BMD from baseline,
the danazol groups actually had an increase in percentage BMD from baseline. This result was
not unexpected, since danazol is known to have a directly suppressive cffect on bone resorption
presumably because of testosterone {Whitehouse 1990; Dawood 1995; Morgante 1999). At the
& femoral neck after six months treatment there was found to be no difference in percentage change
from baseline between groups. However, this comparison included only one study. Follow-up
results, afier six months of treatment and six months follow-up, also showed danazol groups to
have significanily higher absolute values of BMD and significantly smaller percentage changes
from baseline at the lumbar spine when compared to GnRHa groups. At the femoral neck no
difference was found between treatments but this comparison included only one study. In
conclusion danazol has been shown to be protective of bone mineral density when compared to
GnRH analogues. However, the significant androgenic side effects and adverse effects on lipid
profile associated with danazol limit its usefulness as a first line treatment for endometriosis
(Selak 2003). Common side effects of danazol use are weight gain, acne, hirsutism, oily skin and
hair, myalgia and headache (Henzl 1990; Miller 1990; Rock 1993).

GNRHA VS GNRHA + PROGESTERONE ONLY ADD-BACK

The addition of only progesterone to GnRHa therapy is not protective of BMD. All, but one
result (Surrey 1992}, showed no statistical difference between the two treatment groups, either on
treatment or during follow-up off treatment. The reason for the one exception is not clear. The
trial states the two treatment groups were simifar in terms of mean age and prior therapeutic
experience, but more patients with severe endometriosis were randomised to receive GnRHa
only. There is evidence that women with endometriosis does not have any different bone mineral
density than their healthy counterparts (Dodin 1991; Lane 1991), although we do not know
whether BMD changes could be greater the more severe the endometriosis is. In conclusion,
progesterone add-back does not have a protective effect on bone mineral density when prescribed
with GnRH analogues.

GNRHA VS GNRHA + PROGESTERONE AND OESTROGEN/OESTROGEN ONLY
ADD-BACK

Reviev Munager 4.2 06062003
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This comparison had the highest number of trials that could not be entered into the meta-analysis

L because of msufficient data (six out of eleven trials in the comparison). The results from studies

that did provide adequate data for the meta-analysis show that during treatment the use of

progesterone + oestrogen add-back is protective of bone mineral density at the lumbar spine.

They also show that twelve months after treatment bone mineral density remains higher in groups

that received add-back. The results showed no difference between groups after twenty-four

i months of follow-up but the number of participants analysed was small (n = 13) and the

: comparison included only one study so we are unable to draw any firm conclusions based on this
result. The results showed no difference in bone mineral density between groups at the femoral

o,

£ neck after treatment. but this comparison included only one study and therefore we are unable to
3 draw any conclusions based on this result.
In conclusion we have found progesterone + oestrogen add-back to be protective of bone mineral

density at the lumbar spine both during and after treatment and would therefore recommend the
use of this add-back during treatment with GnRH analogues. Also hypoestrogenic side effects of
hot flushes and loss of libido were significantly less in the group that received add-back
(Edmonds 1994; Howell 1995; Moghissi 1996). This difference between the groups was not seen
for vaginal dryness and headaches, though. However it must be noted that the studies included
used differing add-back regimes and it 1s not possible with the evidence available to statc which
add-back regime 1s most effective.

P GNRHA VS GNRHA + CALCIUM-REGULATING AGENTS (CRA'S)

This comparison was limited by the small number of studies that were found for inclusion (only
three studies were found and only two provided enough data for the meta-analysis). All calcium-
i regulating agents (CRA’s) were allocated to the same comparison. However, our results suggest
o that using different calcium regulating agents as add-back might have differing effects on BMD.
Roux 1995 used calettonin as add-back and the results from this study showed no significant
BMD difference between GnRHa only and add-back groups at either the femoral neck or lumbar
spine after six months of treatment. However, the results from Somekawa 1999 which used
vitamin D and vitamin K add-back did show a significant difference between the percentage
change of BMD from baseline in GnRI1a only groups and all GnRHa + add-back groups.
However, these results do not allow us to draw any solid conclusions about the type of CRA's
that should be used in conjunction with GnRHas. They can only be used to suggest that this
might be an area for further research.

GNRHA + LOW DOSE HRT VS GNRHA + HIGH DOSE HRT

Our findings show no differences in BMD between GnRHa + low dose HRT and GnRHa + high
dose HRT both during treatment and during follow-up. However, this comparison is limited by
the inclusion of only one study and we are therefore unable to conclude whether or not use of
high-dose HR'T is protective of bone mineral density, The adverse effects of HRT make the use
of high dose IR for this purpose unlikely.

METHOD OF BONE MINERAL DENSITY MEASUREMENT

Review Manager 4.2 U6/06/2003
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The method of bone mineral density measurement is an important methodological consideration.
In this review we have entered data from all methods of BMD measurement. However, there is
some suggestion that certain methods of measurement are more accurate than others, It is
Fenerally agreed that Single Photon Absorptiometry and Dual Photon Absorptiometry are less
accurate methods than Quantitative Computed Tomography (QCT) and the newer method of
Dual Energy X-ray Absorptiometry (DEXA) (Whitehouse 1990; Eldred 1992; Uemura 1993).
Whilst DEXA and QCT are of about equal clinical value (Wahner 1989), DEXA allows
measurement of the femoral head. has a lower radiation dose and is a more precise method,
particularly for measurements of the antertor/posterior spine. Because QCT provides a measure

: of volumeitric density, measurements may give an overestimate of actual changes (Wells 2002).
In half of the studies included in the meta-analysis measurements were done by DEXA, whilst
QCT was used in three, DPA used in twe, and two studies used more than one method (QCT and
DPA or DEXA and DPA). The method of measurement does not seem to have influenced the
results. although it 1s evident that QCT measurements gave higher percentage changes of BMD.
QCT was used n four studies, all in the GnRHa versus danazol/gestrinone group. In a sensitivity
analysis removing the studies using QCT, the overall result was not changed; there was still
evidence of a significant difference in BMD between GnRHa and danazol/gestrinone groups.

ey

ey

LENGTH OF TREATMENT

As stated in the "changes to the original protocol” section, we only included studies where
treatment was given for a minimum of six months. This was because medical treatment less than
six months is less likely to cure the women of the disease {(Audebert 1998). Only one study
{Chang 1996} was excluded due to this change. It is a strength to the review that most of the
included studies gave treatment for six months, as this makes the trials casily comparable.

-
i
L.

LENGTH OF FOLLOW-UP
Sixteen of the studies did not do any follow-up measurements, ten studies followed up their

women for half a year and three studies did one-year follow-up measurements. The longest
follow-up was two years, but only one study had this length of follow-up (Hornstein 1998). In the
GnRHa versus danazol/gestrinone comparison there was a significant difference during treatment
and in the six months follow-up, except from at the femoral neck after six months of treatment
and six months of follow-up. What about the longer-term follow-up? If one perhaps could prove
that there was no significant difference in bone mineral density on a longer term, women would
be spared the androgenic side effects and adverse effects on lipid profile from danazol treatment.
In the GnRHa versus GnRHa and progesterone only group the two-year follow-up results are
consistent with the results during treatment, as is alse the case when comparing low dose HRT to
high dose HRT. Comparing GnRHa to GnRHa plus oestrogen and progesterone/cestrogen only
add-back. the result changed from significant difference during treatment and at the one year
follow-up to non-significant at the two-year follow-up measurement. The fact that not all
comparison groups had follow-up measurements, and the ones that did only had a few trials
doing follow-up measurements, weakens our resualts.
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Reviewers' conclusions

Implications for practice

Primarily clinicians and women with endometriosis will make decisions about the choice of drug
based on their ability to control the symptoms of a disease. In endometriosis the main symptom is
pain and women tend to make treatment decisions based on a treatments effectiveness for this
condition. A previous review has shown no difference in efficacy between medical treatments for
pain associated with endometriosis (Prentice 2003). However if a treatment causes a reduction in
bone mineral density then this is a very important side effect since a reduction of one standard
deviation (SD) in bone mass is associated with an increase of fifty to one hundred percent in the
incidence of fractures (Dawood 1995). Therefore it should be an important consideration when
making treatment decisions.

This review has shown that both danazol/gestrinone and progesterone + oestrogen add-back are
protective against the reduction of bone mineral density caused by GnRH analogues. However, as
danazol is associated with a number of adverse side effects we would recommend the use of
progesterone + oestrogen add-back in the treatment of endometriosis. However, two years after
treatment 1s stopped, no difference was seen between the group receiving GnRHa only and the
group receiving GnRHa + HRT add-back.

Implications for research

F'uture research should consider the dose regimens of oestrogen and progesterone add-back
therapy, the length of treatment and duration of response. Alternatives to hormone replacement
therapy should also be investigated further; particularly calcium-regulating agents.

Review Manager 4.2 G6/06/2003
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Characteristics of excluded studies

Study ID
Agarwal 1997
Agarwal 1999

Chang 1996

Cirkel 1995
Claesson 1989
Dawood 1989

Dawood 1997

Finkelstein 1994

Fogelman 1994

Giorgine 1991
Kaminski 2001

Morgante 1999
Orwoll 1994
Pierce 2000
Segura 1994

Surrev 19935

Surrey 1998
Tahara 2000

Reason for exclusion
Trial compared two different kinds of GNRH analogue.

Looked at age-related effect of GNRH analogue therapy on bone
mineral density.

Treatment time less than six months and bone mineral density data
was only measured in patients receiving leuprolin acetate.

No measurements of bone mineral density were taken.
Bone mineral density measurements made at distal forearm only.

Bone mineral density measured at distal radius and ulna. Measured at
fumbar spine only for the danazol groups.

Compared two different doses of GnRH analogue only.

Three studies. Excluded because of uncertainty over the number of
patients randomised and analysed. Authors were contacted but were
unable to provide any further information regarding the trials.

Two studies reported - first used healthy controls and second study
looked at premenstrual tension.

Not randomised.
Measured bone mineral density only of the calcaneus.

Participants treated for six months with GnRH therapy, then switched
either to danazol or placebo.

Comparison of nafarelin for three months and nafarelin for six

months.

Trial only partially randomised - some subjects were not randomised
but were put into a treatment group according to their preference.

Not randomised.

Compared two different add-back regimes - one a calcium regulating
agent with progesterone and the other progesterone only -~ this not in
our objectives.

This was only a literature review, not a randomised trial.

Participants randomised to receive either GnRH analogue full dose for
24 weeks or GnRI analogue full dose for four weeks and then hall

dose for 20 weeks.
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P Taskin 1997 Trial compared GnRH analogue + tibolone versus GnRH analogue +

_ iron pill.

B Uemura 1993 Not randomised. Trial compared women with endometriosis with
healthy controls.

3 Uemura 1994 Not randomised.

Ylikorkala 1950 Bone mineral density measured at the distal radius only.

L Zamberlan 1997 Tral studied hirsute hyperandrogenic women and not those with
endometriosis.

7
i
;
L.
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H Review: Gonadoyophin-releasing hormone analoguas for endomeiriosis: bone mineral density {Without Surrey}
E Compansan; 02 GNRHez vs danazolfgestinone
Suttome & Bone mineral density of iumbar spine. treatment {absolute values}

Study GHRHa danarcligestrinone SMD (fxed} Weight SMO (xed}
o o sub-categaty N Mean (55} N RMean S 5% Cl kS 95% Ot
7
14
; &1 after B mths reatment
s, Whitehouss 1980 2,754

Dodin 1691
Fukustuma 1583

£ Subicial (55% O
H Test for heterogeneity: Ch? = 830, ¢f = 2 (P =002} P = TO.8
; Test for overafl effect £ = 4 15 (P < G 0001

43 after 12 mihs reatment
. Subtotal (85% OB E Hot
4 Tegt for heterogensily, nal appiiabls
? Test for overail effect not applicabis
H £
- 150 ] & 50 100

Worse with GNRHA Warse w danazoliges

FRaviaw Ganadorepiinreleasing ommene analogues for endometnosis bone mineral density {Without Surrey;

COMSanson 02 GNRHa vs danazoigestrinene

Outcome 07 Bone menersl denaity of nbar spine; 0liow-up (abscisle values)

Study GRRH=s danazeligesirnong SMD fxed) Weght SR (fixed)

OF SUB-CRIEGOTY A Mean {50} N Mean (STH G&% O 5% 0

01 after & monihs treatment and & mondhs toliow-uup

Grodin 1961 N 5 ~g
Fukyshima 1893 144 ki I -
*

Subtoial (95% Ch
Test for heterogeneity ChE =007 di=1 (P =074, F=0% s
Test for overali effect: Z= 5.54 (P = §.0004)

02 after 6 monihs freatiment and 12 months follow-up
Subtatal (95% C1) 5

Test for heterogeneity. 1ot applicatie

Test tor overal effect not applicable

0F gftsr 12 monihs treatment 4ng 8 manths foliow-up
o Sublotal {95% Ci e
Test for heterogeneity: nol apphicable
Test for overall effect not applicable

06 after 12 months Ireatment and 12 months follow-up
Subtotal (95% G i

Test for nelerogeneity. not applicable

Test for overalf effect not applicable

. ) -1 -5 G 5 10
Worse with GNRHA  Worse w danazoligest

Revigw Conadotrophin-reicasing homene analogues for endoemetriosis: bone mineral densty (Without Surrey)

Companson 02 GNRMa vs danazolfgestninone

Outcoms:! 03 Bone muneral density of the femoral neck. teatment {absoiite values)

Stugy GNRHs danazoligestrirone SMD (fixed; Weight SMD {fixed)
ar sub-category N Mean (SD} w Mean iS0) 85% Cf % 5% C1
07 after & mihy treatment

Doxcir: 1681
Subota :95% Ch
Test for heterogenaity. not apphoabie
Test for oversfl effect: Z = 2.28 (F = 0,025

’ GU83i6.121 B

{3 after 12 mihs beatment
Subiotai {35% CI i
Test for helerogensity. naf applicabie .
Teat for oversd st not applicable

13 -5 ¢ 5 14

Worse with GnRia Worse w danazoligast

Revew Gonstotrofut-raleasng HONTONe an3iGGUEs 1of endometriosis. bone mneral densily (Without Surreyt

CornpETson G2 GNRRg ve danszoligasitinane

Cripgome (4 Bone mineral density of e Temeral neck’ faliow-up [3bsoite vatues)

Srudy GHRHa SHADE fiimmat] Weght SRATY (fimedly
55% 1 % 5% C

27 SU-CAeGGTY N tagan (SO} &)

heterogenstty nof applicable

Test iy overgl effect 2 = G880 = 0235

Setatal 157
Test for heterog
Test iy overat effecth ant spphcalie

O gfier 12 months eabment and B miontiis follow-ug
Subdoial {f

ervgty. 004 appiicabie
Test for oy & effect not applicable

06 after 17 montis reatment and 12 monihs folow-up
Sigviota {260 O G
Test for heteragenelly’ not applicable

Test for overald ofect not applicable

-1 -5 & 5 14

Worse with GnRHa  Waorse w danazaligest
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Review: Gonggoroptr-releasing hormone analogues for endometniosis bone mineral density {Without Surrey)

Comparisen 0z GNRHa vs danazoligestrinone

{ngcome; &7 Borur minagral density of lumbar spine. reatment {perceniage change)

Budy GNRHa danazoifgestninons SMD (fixed) Weight SMD fed)
ar sub-Calegury N Mear (S0} Y ftean (B0 85% Ol % 85% Ci

01 after § mins reatment
Mirer 90 Studv? QCT
Klter 90 study? DPA 341
Whitehouss 1950 :
Dawooed 1995 &
werciliins 1958
Subtotal {95% (i}
Test for heterogenelly, O = 27 45, df = 4 (P < 00001 F = 854%
Test for overalf effect £ = 5 43 {P < QLO0001)

C3 after 12 ming reaiment

Subtotal (95% Ch) G
Test for heterogenetty. not appicable
Test for overall eflect not applicabie

-1 -5 ¢ L 00
Worse with GRRHEA  Waorse with danarsliy

Revriew Gonadotrephinrefeasing hormone analogues for endomelniosis: bone mineral denstly (A8thouwt Surrey)

Companson 2 GNRHz vs danaroligestrinane

Cugrome {8 Bone mineral gensity of fumbar spine. folivw up (percentage changa)

Siudy GHRMa danazoiigestnnone SMD ifixed) Wiaght S (e
o Sul-Gategery b Mean (S5} N Mean (S 85% Ci % G5% Cl

o1 afier & monine treatment and & months follow-s
Dawood 1995 &
Vercilini 1586

Subtotal (35% CH

Test for heterogenedy: Thi = 412, gf = 1 (P = 2047 T = 757%

Test for overall effect: 7 = 4 00 (P < G.0001}

—the
B
*

02 after 6 months treatmend and 12 months foliow-up

Subtotal (5% CI} & o
Test for heferogenerty. not appicable

Tast for overall effect not apphicabie

G5 aftar 12 months treatment and € months fGHow-up
Subtotal {65% G i

Test for heterogenedy. not applicable

Tast for overalf effect: not applicabie

08 gfter 12 months ealment and 12 months foliow-ug
Sublotal {85% Ch o &
Test for helerogeneity nol applicable
Test for overal effect ot appiicable

~18 -5 G 5 10
Worse with GNRHA  Worse with danazoiig

Reuviaw Gonadotophinrelsasing hormons analogues fof endometriosis’ bane mineral density fWithou! Surrey)

Comparisorn G2 GNRAE vs danazoligesiinone

Ciutcome: {9 Bone mimedal dansity of the femoral neck. reatment (percentage change)

Study GNRHa danazolgestrinons S flixed) Weght SMO (fixed)
of sub-category N Mean (503 N Kesn (S0] a8% Ci % 95% Tt

07 after & mihs iraatment
Maiier 90 shudy2 DPA
Subiotal {85% CIY E
Tast for hieterogendity’ ot applicable
Test for overalf effect 7 = 1 28 (P = 0.20) i

L aker 12 mths ireatmen
Suptola] (95% O}
Test for helerogenaty Nol appicable
Test for overall efect not applicabis

10 5 o 5 16
Worse with GriRRHa  Worse with danazoifg

Review

Cornpanisos

Chrons v of fumibar spne. wea

Sty SRR GoflHa + prOGesering S8 (fixed) Weight SED (fxed)
G sub-Calegory 5 Mean (S0 ] G5, Of % GRS O
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Worse with GHEHA  Worse w GrRHatproges
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Gonagotophin-relgasing Kiormane analogues for endomeliosis: boae mimeral density {Without Surrey)

Review:

Compansorn: O3 GNAHa vs BNRHa + HRT (progestenns oniy)

Cutcome: 2 Bone mineral density of the femoral neck freatment (abscinte values)

Study {Ghfra GaRHa rprogesterone SMD {fined) Weight
F BUB-CEISQrY b tean (80} ] Kean (50} 95% Cf &

SMAD (Txed)
45%

i1 after & mihs veatment
Sitem 1995

Subtotal (35% £0 .

Test for hotarogeneity’ ROt appicable

“Test for overal effect 25027 IF =078

5 efier 17 mihs reaimen!
Subtotal (5% O B ¢
Test for heteropensty, not appicanie
Test tor averal effent: not applicabie

-0 -5 4

E] Y

Wiorss with GritHa Worse w GnRHarproges

Gonaderephinreleasing hormone anaoguss for erdometrosis, bone mineral dansdy (Without Burrey)

Rewew

Camnpanson 7 GMRHa vs GNREa + HET (progesterone anfyl

Tutcnme: 67 Bone mnerst denslty of fembar spms. estment (peroentage chanie}

Study MRS GNRHa ¢ progesteroe SME ifixed; Weight SMD (fixed)
ar sub-categary N Mean {80} N stean (50} a5% Ct B 95% Tl

G1 after G mins treatmeant
Surrey 1892

Subtotal 195% S8 if

Test for heteraganeity. not appheable

Test for overalt effect 2= 221 (P = 003)

h
>

O3 after 12 mihs Wealmern
Sutitotat (95% C i o
Test for heterogenaily. not applicable
Test for oversll effect not applicable

et

-10 -5 8
Warse with GNRHA

Sonadotoshie.-releasing hormone analegues for endometnosis’ hone mineral densidy (Withowt Sufrey}

5 i
Worse w GMNRHa wpreg

Review

Comparnison: 03 GNRHa ve GNRHa + HRT {progesterans ordy)

Cutcome: 08 Bone mineral density of umbar spine” foliow-up (percentage change)

Stedy GiNRHa GHRHa + progesterons SKMD {fixed) Weight SN (fixed}
ar sub-category M Mean {30 N bean (50} 5% I % BE%, 03

&1 after 8 manths treatrment ant & months foliow-up
Suptotat 165% T o

Test for heterogeneity, not applicabie

Test for averall effect not applicadie

02 after & months freatment and 12 months follow-up
Subtotal (95% Cf o

Tesi fur heterogeneity. 1ot applicatie

Test for overall effect: not applicable

05 afer 12 months treatnent and € monihs foliow-up
Subtotal (95% Ch o

Test for heteragenedty, nol apglicable

Test for overalt effect: not appicable

05 aiter 12 months raatment and 17 months fokowup
Hornstein 1538

Subtotal (95% )

Tast for heterogeneity nol appicatle

Test for averall effect 2 = 1.84 (P = G610}

o7 after 17 manths reatment and 24 months falow.un

Homsten 1958 4 - é PLRG A3
Subtotat (85% CI) 4 %
Test tor heterogenetty not appicable
Test for overall effect 2 =128 (F» 4.20)

R 5 3
Waorse wilh GNRHA

Sonadorophin-refeasing hormone analigues for erdometioeis pons mneral cansity (Aot Surreyt
04 GHRE vs GHEHa + HRT icestrogen and progesterone/cestiogen iy}
% Bore runecal gensidly of Limbar spune, reatment {250l VAL

Studdy GHNRHa
drean {507 M Mo

Gnfrin + HRT fotpic} SHO (Foed) Weight

5 0
Weorse w GRRHa + prog

W

Lingde sy
Homstain ¢ Bl o
somsleip T KO b
Sroth ThEd H
ke 2000 :
) 95% T

4

Subtotai (95 -
Test for nedgrogerneity TR = § D6 of
Tes! jor overal effeci 2= 2,41 {P = {

4

o i
£3

-4 -2 2
Wworse with GrRba

Z 4

Worse w GnktHar oigep
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Conadaophin-ralensing hommone analogues for endometnosis: bone mineral density {Whthout Surrey}
04 GNRHa vs GHRHa + HRT joestrogen and progesterone/castrogen only]
03 Bone ringral density of the temaral neck: reatment {absclute vaises)

Rewaw:
Comnpariaon
Dutopme.
Study GhRbs GnriRa + HRT (ovpf)

or sud-satecory N wean (D) N Kean {507 ra8% O

SMD fixad)

SHE (fixed}
6%

Weight

i

G1 after § mihs reatment
Lindsay 1996
Groth 1598
Gubtotai 95% Ch
Test for hetefoganeity: Uhi
Test iy overal eftect Z=0

O3 after 12 mihs tragtnent
Subtaial 185% Ol S
Test for heterngeneity. not applcable
Test for overall effect not applicable

4 -2 B
Waorse with GniRra

Gonadatrophn-reaasing hommane snalogues K endometnass bone mineral densty (Wepout Suey)

2 4

Worse w GnRHa+ closp

Revigw
Companson: G4 GNRHa vs GNRHza + HMAT (cestrogsn and progesteronc/oesirogen only}
Gutcome 08 Bone minera: densily of aambar spme! follow-up (percentage change:
Study Gy [GNRHa + alovp SR fixed) Weght SMD {fixed:
of sub-categary N Mean (S N Mean {30 5% Ci 4 95% O
a1 after & monthe reatment and & months tollow.up
Substotal (90%: Cip i b
Test for heterogenety. nol apphcable
Test for overall effect not agplicabie
47 after 6 months resiment and 12 moning follow-up
Subtotal (85% Cy i
Test for Beterogensity. not applicable
Test for overali effect not appicabie
45 after 12 months treatment and & months follow-up
Subtotat (85% CH i & Hot estis
Test for heterogeneity: not applicabie
Test for overall effect: not apobicabie
6 after 12 months treatment and 17 months follow-up
Homstemp +nd o & -z iz B -
Homsteinp + o 7 - s
Subtotal (95% C) -
Test for heterogeneity CRF = 002, dt = 1 (P = 688}, F= 0%
Tea! for overal effect 7 = 340 (P = 0L000T)
07 after 12 months treatment and 24 months fofigw-up
Horstenip+hd o K D) 4 k3] B . (O
Homstemprlida 2 ’.- 3 i mer—
Subtotat 195% CI; 4 et
Test for heterogeneity: ChV =001, af =1 (P=083), F=0%
Test for overal effect £ = 103 (P = 030)

-4 -2 &
Worse wath GNRHA

¢onadotrophin-releasing hormone analogues for endometriosis: bone mineral densdy (Without Surrey)
&7 GhRMa vs GRNFHa + calcium-reguiating agents (CRA}
C1 Bone minerat density of umbar spine: freatment (absclute values)

Rewigwr
ComipaEnson.
Qutcome
GnRHa + CRA

Study GhRHg
Mear {30} a8%

of sub-caegery N Mean (S0} M

SMD fixed;

2 4

Worse w GhRHa +ofo+p

SMD {fixed)
95% Ci

Weight
Ci %

31 afler & mihs treatment
Feoux 1985 105 |
Roux 1955 200 RS

Subiotal 185% C5 P4

Test tor heterogeneify: Chi? = 008 F= 1 (P =081 ¥ = D%

Test for overali effect Z = 0.67 (P = 058

Gz after & mihs fredlment

Subiowt 195% O g
Test for hetarogenelty. net apgheabie
Tast fow gueral nat apphicabie

L3 after 12 mahs weaiment

Sip :

Test for telerogenaty nol asplicabi
Test for overslt effect not appicabic

-4 -2 G z 4

Waese wak GRRHA

Warss w GnitHa + CRA
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Gonadotrophin-releasing nomone analogues for endometnasis. bone minaral density {without Surrey;
07 GNRHa vs GNRHg + caicunm-reguiating agents {TRA)
U3 Bore minera density of the femoral neck: realmant (ahsolute values}

Review:

Lompanson

SrRa + CRA
Rizan S0

GNRHa

Study
KMean (50} N

or sub-categoery N

SME {fied)
D5, £ %

Wesgitt

D (fed)
955 Ot

(34 gher & mihs weatment
Roux 1985 1061
Roux 1995 200U

Subtotal (85% T

Test for haterogenety, THF

Test for overali effect £ =

32 after 2 ming lreatment

Subiolal (5% Of

Test for haterogenety. not appicabie
Test for overall effect not appicalie

aiter 12 mithe tra@tment

Subletal (5% T

Test for heterogeneily. no! apphcable
‘test for ovetall effec: not apslicabe

-4 -2 [+

Worse with GnRHa
Gonadovopiinreleasag homons analogues for endomeliess bone mEnefal density (Withtut Surrey}

47 GNRHg ve GNRHg + calciume-regulating agents (TRA}
o7 Bone miners denisity of lumbar spine. reaiment {(percentage change}

Rewnen’
Companson
Critcoms.

SR + CRA
Hean (50

GNRFa

Btudy
Faan (3071 N

o sub-category ]

SMD (fxed)
95% & %

H 4
Worse w GriRHa + CRA

Weight

SO ffixed:
e5% £

1 attler § mihg veatment
Somekawa +itk +vit ]
Sormekaws 1899 + vt k]
Somekaws 1928 + vtk ]
Suntoral 195% Cf 2
Test for heterogeneity. Chi¥ = 855, of = 2 (P = (.008), F = 78.1%
Test tor overal effect Z = 8.35 (P < G.0000Y;

~t—

-
=
*

o2 after § mihs ealment

Subtotal (85% Ci}

“Test for heterageneily, not applicatie
‘Test for overal effect not applicable

03 afier 12 miths reatmend
Subtotal (5% CI}
Test for heterogeneity. notl apphcable

Test for ovarall effect not applicabls

-0 -5

o

3 10

Worse with GNRHA  Worse w GNRHa +CRA

Gonadornphin-releasing hormone anaiogues for endomainasis’ bone minerat densdy {Without Surrey)

Revigw:

Companson 10 GNRHa + HRT ve GNRHa + high dose HRT

Cratcome: 01 Bone mineral density of kumbar spine. treatment fabsolute valuas)

Study GieRMa + HRT GnRHa +high dose HRT S8 Hined) Weight
or sub-category N Hean (ST N Kgan (SO} 5% CI e

SMD (Fixed)
5% Ci

01 after & mths treatment

Subtotal (
Test for heterogerieity. NGt appiicalie
Test for overal effect 2= 037 (P = 0.7}

G2 afier 9 mihs reatrment

Subtots [95% O

“est for heterageneily. Nt apphcabie
Test for overat effect not applicabls

03 after 12 mins treatment

Suptois {E
Test for helerogenedy. no! applicable
Tast for ovarat effect 2= 031 (P = (078)

i e

Warse w GnRtia + HRT

O 0% K

Vorse w GniHahd HRT
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Gonadatrophin-releasing hormaone analogues for endometnosis: bone minaral densidy (Without Surray)

Review:

Comparson: 10 GNRHMa + HRY vs GNRra + nigh dose HRT

Tutcomse 38 Bone mineral density of iumbar spine’ folow-up {percentage change;j

Sy GhRHE + HRT GhNRHa rhigh gose HRYT SMD thxed) Waght SH tixed;
of sub-Category M Mean (S0) E Mean (50 a5t 1 % |55 Ci

a1 after & months reatment and © montis folovw.ug
Sutrotat {25% O &

Test for reterogeneily Nl appicabie

Test for overal effect not appiicable

02 after § monthe frestment and 12 months folfow-up

Subtoial {85% OO i i
Test ior heterogeneily. not dppiicable

Test for overall effect nol applcabie

43 after 9 months treatment and € months fofiow.up
Sublofal {85% O o o
Test for neterogeneily. nol apphicable

Test for ovaral effect: not apphicabie

34 after ¢ months wrealment anc 12 months foliow-up
Subtolat (95% Ch

Test for heterogenefly. not applicabis

Test for oversil effect act appicstie

35 gfter 12 months freatment and & months foliow-p
Suptotal {85% CF o &
Test for heterogeneily. nol appticabie
Test for averaf sffect not applicable

OF after 12 monins restment and 12 months folicw-up
Homsten 1988 .

Subiota (95% Ci)

Test for helerogeneity: nol appiicable

Tast for overali effect Z=033{F =074}

$ii

07 after 12 months trestment axd 24 months foliow-us
Harostein 19598 5

Subtotal (959% £ B

Test for heterogenaity: not appiicabis

Test for overafl effect 7 = 016 (P = 877

E

il -5 &

Worse w GNRHa +HRT  Worse w GNRHs +hdHRT
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