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BACKGROUND: Although surgery for endometriosis can improve pain and fertility, the risk of disease recurrence is high. There is little
consensus regarding the benefit of medical therapy in preventing recurrence of endometriosis following surgery.

OBJECTIVE AND RATIONALE: We performed a review of prospective observational studies and randomised controlled trials (RCTs)
to evaluate the risk of endometriosis recurrence in patients undergoing post-operative hormonal suppression, compared to placebo/
expectant management.

SEARCH METHODS: The following databases were searched from inception to March 2020 for RCTs and prospective observational
cohort studies: MEDLINE, Embase, Cochrane CENTRAL and Web of Science. We included English language full-text articles of pre-
menopausal women undergoing conservative surgery (conserving at least one ovary) and initiating hormonal suppression within 6 weeks
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post-operatively with either combined hormonal contraceptives (CHC), progestins, androgens, levonorgesterel-releasing intra-uterine
system (LNG-IUS) or GnRH agonist or antagonist. We excluded from the final analysis studies with <12 months of follow-up, interven-
tions of diagnostic laparoscopy, experimental/non-hormonal treatments or combined hormonal therapy. Risk of bias was assessed using
the Cochrane Risk of Bias Tool for RCTs and the Newcastle-Ottawa Scale (NOS) for observational studies.

OUTCOMES: We included |17 studies (I3 RCTs and 4 cohort studies), with 2137 patients (I 189 receiving post-operative suppression
and 948 controls), which evaluated various agents: CHC (6 studies, n =869), progestin (3 studies, n = 183), LNG-IUS (2 studies, n =94)
and GnRH agonist (9 studies, n=1237). The primary outcome was post-operative endometriosis recurrence, determined by imaging
or recurrence of symptoms, at least |12 months post-operatively. The secondary outcome was change in endometriosis-related pain. Mean
follow up of included studies ranged from |2 to 36 months, and outcomes were assessed at a median of 18 months. There was a signifi-
cantly decreased risk of endometriosis recurrence in patients receiving post-operative hormonal suppression compared to expectant man-
agement/placebo (relative risk (RR) 0.41, 95% Cl: 0.26 to 0.65), 14 studies, 1766 patients, /> = 68%, random effects model). Subgroup
analysis on patients treated with CHC and LNG-IUS as well as sensitivity analyses limited to RCTs and high-quality studies showed a
consistent decreased risk of endometriosis recurrence. Additionally, the patients receiving post-operative hormonal suppression had
significantly lower pain scores compared to controls (SMD —0.49, 95% Cl: —0.91 to —0.07, 7 studies, 652 patients, P?= 68%).

WIDER IMPLICATIONS: Hormonal suppression should be considered for patients not seeking pregnancy immediately after endometri-
osis surgery in order to reduce disease recurrence and pain. Various hormonal agents have been shown to be effective, and the exact

treatment choice should be individualised according to each woman'’s needs.

Key words: endometriosis / recurrence / suppression / post-operative / laparoscopy / surgery

Introduction

Endometriosis is a common condition affecting women of reproductive
age, often presenting with pelvic pain and infertility. In addition to sig-
nificantly impacting a woman’s quality of life, the treatment of endome-
triosis carries a considerable economic burden (Levy et al, 2011).
Surgery can help relieve symptoms, restore anatomy and improve fer-
tility outcomes (Lyons et al, 2006; Jacobson et al., 2010). However,
endometriosis recurrence rates following surgery are high and patients
remain at risk of requiring re-intervention. Re-operation rates following
endometriosis surgery in which the ovaries are preserved have been
reported as between 27% and 58% (Abbott et al., 2003; Weir et al.,
2005; Shakiba et al., 2008).

Post-operative hormonal suppression has been proposed as a
means of reducing the need for re-intervention following conservative
(ovarian sparing) surgery for endometriosis (Somigliana et al, 2017;
Murji et al., 2020). A Cochrane review published in 2004, updated in
2011, synthesised findings of randomised controlled trials (RCTs) com-
paring medical therapies to prevent post-operative recurrence of en-
dometriosis and pain symptoms (Furness et al., 2004). This review
found no evidence of benefit of post-operative hormonal suppression,
compared to surgery alone; however, the majority of included studies
examined outcomes at only 3 months following surgery. Despite the
rigorous methodological quality well-known to Cochrane reviews, the
publication is dated and a number of newer therapeutics have been in-
troduced for the medical management of endometriosis. Furthermore,
other systematic reviews and meta-analyses, particularly on oral con-
traceptive pills (OCPs) have demonstrated a benefit to post-operative
hormonal suppression (Muzii et al., 2016; Grandi et al, 2019).
Our current understanding of endometriosis would suggest that a
short course of suppressive therapy following surgery to treat residual
endometriosis may not confer long-term benefits. Patients need to be
on hormone suppression for long periods of time to prevent disease
recurrence, as relapse occurs when patients come off medication.

Our objective was to perform a systematic review and meta-
analysis of prospective observational studies and RCTs of women

undergoing conservative endometriosis surgery to evaluate the risk of
disease recurrence in patients receiving post-operative hormonal sup-
pression compared to placebo/expectant management.

Methods

A comprehensive search strategy of electronic databases was used to
locate relevant published studies from inception up to 18 March 2020
and included MEDLINE, Embase, Cochrane CENTRAL and Web of
Science. Search terms were used to identify patients with endometri-
osis and receiving medical management. We opted for these broad in-
clusive search concepts with subsequent limitation for studies of
patients undergoing surgery placed during the title/abstract screen.
For the search strategy, see Supplementary Data File SI.

RCTs and prospective observational cohort studies of pre-menopausal
women undergoing conservative endometriosis surgery (conserving at
least one ovary) were included. Eligible studies were published manu-
scripts that required both an intervention and control arm post-
operatively, in which patients received either post-operative medical
suppression of endometriosis for a minimum duration of 6 months or
placebo/expectant management. Medical suppression was required to
be commenced within 6 weeks following surgery. Acceptable medical
therapies included combined hormonal contraception (CHC), proges-
tins, androgens, levonorgesterel-releasing intra-uterine system (LNG-
IUS) and GnRH agonist or antagonist. We excluded studies with
patients undergoing diagnostic laparoscopy only, ovarian cyst aspiration
and sclerosis, experimental treatment with novel agents (such as inter-
feron alpha-2b) or medical therapy remote from surgery (beyond 6
weeks post-operatively), as well as patients receiving a combination of
medical treatments post-operatively (eg. GnRH agonist and LNG-IUS).
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Conference proceeding abstracts and unpublished studies were ex-
cluded. Study selection was limited to full-text English publications.
The database search was performed by an information specialist, and
the subsequent title and abstract screen, full-text review and risk of bias
analysis were performed by two independent reviewers (A.Z. and E.D.).
Conflicts were resolved by consensus after consulting a third reviewer
(AM.). Title and abstract screening, full-text review and risk of bias
analysis were all performed with the use of the online platform
Covidence (www.covidence.org). The study protocol was registered
online through PROSPERO (CRD42018111394) and was completed
following PRISMA guidelines for systematic reviews (Moher et dl., 2009).

The primary outcome was post-operative endometriosis recurrence, de-
fined radiologically or clinically. Radiographic evidence of endometriosis
recurrence included presence of new endometrioma, endometriosis pla-
ques and nodules either on ultrasound (US) or MRI. The clinical defini-
tion of recurrence consisted of new onset or increasing pelvic pain
symptoms, palpation of new endometriosis nodules on physical examina-
tion, initiation of additional therapy for endometriosis treatment and find-
ings from second-look surgery, when available. The secondary outcome
was changed in endometriosis-related pain. As pain is inconsistently
reported across studies (i.e. pelvic pain, dyspareunia, dysmenorrhoea,
non-cyclic pelvic pain), we chose change in dysmenorrhoea as our pri-
mary pain endpoint when more than one pain parameter was evaluated.
When dysmenorrhoea was not specifically reported, pelvic pain was
substituted as the outcome of interest. Due to heterogeneous pain scor-
ing across studies, change in pain from pre-operative baseline to follow-
up was standardised using standard mean difference (SMD) to allow for
comparisons. Outcomes of interest were analysed collectively for all
medical interventions, and subgroup analyses were then performed for
each specific medical therapy. Outcomes were assessed at |2 months,
and when data were available at both 12 months and beyond, outcome
data at 12 months were preferentially extracted. Data from validated
quality of life measurement tools such as the Medical Outcomes Survey
Short Form 36 (SF-36) were extracted and descriptively analysed.

Two reviewers (A.Z. and E.D.) independently completed the data ex-
traction using custom pre-tested worksheets. For studies with more
than one intervention arm, the data were extracted for each specific
intervention. When studies had multiple intervention arms, data for
the control group were used once in the analysis.

The risk of bias for each study was evaluated independently by two
reviewers (A.Z. and E.D.) and discrepancies were resolved by a third
reviewer (A.M.). For RCTs, the risk of bias was determined using the
Cochrane Risk of Bias Tool. The Newcastle-Ottawa Scale (NOS) was
used to score observational studies. Scores obtained on the NOS
were then used to assign study quality as good, fair or poor based on
the Agency of Healthcare Research and Quality (AHRQ) standards.

Post-operative recurrence of endometriosis was reported as relative
risk (RR) with corresponding 95% confidence interval (Cl). As pain
was reported on different scales across studies, effects on pain scores
were reported as an SMD. When the mean or standard deviation
were not reported, the median was used as an estimate of the mean
and the standard deviation was calculated from the range or inter-
quartile range (Hozo et al., 2005). To calculate the number needed to
treat (NNT) from the pooled RR, we took into account the pooled
background risk of endometriosis recurrence in the control group in
the most recently published studies and calculated NNT with 95% ClI
for various background risks. Statistical heterogeneity was assessed us-
ing the 12 statistic and presented by calculating a prediction interval.
Statistical heterogeneity was further explored by calculating the predic-
tion interval with each study omitted in turn (IntHout et al., 2016).
We performed post-hoc meta-regression to evaluate if study follow-up
duration affected heterogeneity. Planned subgroup analysis by medical
intervention (CHC, progestins, androgens, LNG-IUS, GnRH agonist,
GnRH antagonist versus placebo/no intervention) was performed.
Post-hoc subgroup analysis based on endometriosis phenotype was
performed to assess effectiveness of medical suppression based on dis-
ease behaviour. To test the robustness of our primary outcome, we
performed pre-defined sensitivity analyses between fixed and random
effects modelling and by limiting to only RCTs and high-quality studies.
Publication bias was assessed using a funnel plot with trim-and-fill
(Duval and Tweedie, 2000). Data analysis was performed using the
meta package in R and Review Manager version 5.3 (Nordic Cochrane
Centre, Cochrane Collaboration) (Schwarzer, 2007; R-Core-Team,
2019).

Results

The electronic database search produced 10 797 articles, including
3936 duplicate results. Title and abstract screening led to a total of
129 articles for full-text review; of these |12 articles were excluded,
as detailed in the PRISMA flowchart in Fig. |. Ultimately, 17 studies
were eligible for inclusion, comprising 13 RCTs and 4 observational
cohort studies. Studies originated from six countries, including Italy
(10), China (3), Thailand (I), Russia (1), the USA (1) and Japan (I).

In total, 2137 patients were included in the meta-analysis: | 189 re-
ceived post-operative hormonal suppression and 948 were managed
expectantly or were given placebo. Six studies (n==869 patients)
(Muzii et al., 2000; Sesti et al., 2007; Vercellini et al., 2008; Sesti et al.,
2009; Seracchioli et al., 2010; Cucinella et al., 2013) evaluated CHC
which was administered continuously in all studies, except one (Muzii
et al, 2000). Three studies (n= 183 patients) evaluated various pro-
gestins including gestrinone and dienogest (Yang et al., 2006; Takaesu
et al., 2016; Dobrokhotova et al., 2017) and two studies evaluated
LNG-IUS (n=94 patients) (Vercellini et al, 2003b; Tanmahasamut
et al, 2012). Three studies had, in addition to a control group, two ac-
tive intervention arms for which data could be independently extracted
and analysed (Sesti et al.,, 2007, 2009; Takaesu et al., 2016). Nine stud-
ies evaluated various formulations of GnRH agonist including leupro-
lide, triptorelin, nafarelin and goserelin (n= 1237) (Campo et al., 2014;
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Figure 1. PRISMA flow chart for study identification and inclusion/exclusion.

Hornstein et al., 1997; Vercellini et al., 1999; Sesti et al., 2007, 2009;
Angioni et al., 2015; Takaesu et al., 2016; Huang et al., 2018; Yang
et al., 2019). Table | describes the individual studies, their characteris-
tics and outcomes.

Among the 17 studies, |4 reported on endometriosis recurrence
rates. Recurrence was most commonly defined as reappearance of an
ovarian endometrioma on imaging (US or MRI). Four studies described
recurrence of endometriosis as return of pain symptoms (Vercellini
et al, 1999, 2003; Tanmahasamut et al., 2012; Huang et dl., 2018),
and one study used initiation of an alternative therapy due to symp-
tomatology as a marker for disease recurrence (Hornstein et dl.,
1997). The mean follow up of included studies ranged from 12 to 36

months, and outcomes were assessed at |12 months in 9 studies and
only beyond 12 months in 8 studies (median 18 months).

Patients receiving post-operative hormonal suppression were signifi-
cantly less likely to experience recurrence of endometriosis, with a RR
of 0.41 (95% CI: 0.26 to 0.65, |4 studies, 1766 patients, P = 68%,
random effects model, Fig. 2). Subgroup analyses, presented in Fig. 3
and Supplementary Data File S2, show consistent decreased risk of
disease recurrence, compared to controls for CHC (RR 0.36, 95% Cl:
0.15 to 0.87, 6 studies, 854 patients, I* = 67% random effects model)
and LNG-IUS (RR 0.21, 95% CI: 0.07 to 0.57, 2 studies, 90 patients,
> = 0% random effects model). Subgroup analysis for progestin
(RR 0.17, 95% CI: 0.02 to 1.36, | study, 32 patients) and GnRH ago-
nist studies (RR 0.62, 95% Cl: 0.35 to 1.13, 7 studies, 929 patients,
I* = 52%, random effects model) showed a trend towards a decrease
in endometriosis recurrence; however, statistical significance was not
reached.
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Treatment Control

Study Events n Events n Risk Ratio RR 95% ClI
Campo (2014) 12 46 16 102 i 4—=—— 166 [0.86; 3.23]
Cucinella (2013) 9 130 14 38 ——-!! 0.19 [0.09: 0.40]
Hornstein (1997) 15 49 25 44 e 0.54 [0.33; 0.88]
Huang (2018) 6 50 15 50 — 0.40 [0.17; 0.95]
Muzii (2000) 2 33 1 35 2.12 [0.20; 22.31]
Seracchioli (2010) 17 148 20 69 — 0.40 [0.22; 0.71]
Sesti (2009) 15 118 10 60 —_— 0.76 [0.36; 1.59]
Takaesu (2016) 12 105 17 79 ————t 0.53 [0.27; 1.05]
Tanmahasamut (2012) 2 27 9 23 e———H— 0.19 [0.05; 0.79]
Vercellini (1999) 14 107 22 103 — 0.61 [0.33; 1.13]
Vercellini (2003) 2 20 9 20 * - 0.22 [0.05; 0.90]
Vercellini (2008) 9 102 26 46 «—&— 0.16 [0.08; 0.31]
Yang (2006) 1 19 4 13 T 0.17 [0.02; 1.36]
Yang (2019) 1 65 9 65 0.11 [0.01; 0.85]
Fixed effect model 117 1019 197 747 . 0.46 [0.37; 0.56]
Random effects model e 0.41 [0.26; 0.65]
Prediction interval [0.09; 1.96]
Heterogeneity: /12 = 68%, 1° = 0.4671, p < 0.01 f ! ! !

0.08 05 1 2 5

Figure 2. Risk of radiologic or clinical endometriosis recurrence with post-operative hormonal suppression compared to expec-

tant management.

Studies Patients » Re(e;ast‘i'z)ecl:i)sk
CHC 6 854 67%  0.36 (0.15-0.87) e
Progestin*® 1 32 NA 0.17(0.02-1.36) | ———————%—
LNG-IUS 2 90 0.0%  0.21(0.07-0.57) - ::_:___ f
GnRH-a 7 929 52%  0.62(0.35-1.13) 2

Figure 3. Relative risk of endometriosis recurrence by
hormonal intervention (random effects). CHC, combined hor-
monal contraceptive; Cl, confidence interval; LNG-IUS, levonorgesterel
intra-uterine system. *Single study—fixed effect model.

In the four most recent studies, the background risk of disease re-
currence in the control group ranged from 15% to 25% (95% Cl). The
NNTs with hormonal suppression to prevent one endometriosis re-
currence at least 6 months post-operatively were 16 (95% Cl |1-24,
based on 15% background risk), 12 (95% CI 8-18, based on 20%
background risk) or 10 (95% Cl 615, based on 25% background risk).

Seven studies reported change in pain symptoms which were amena-
ble to data extraction and analysis. Evaluation methods included use of
a 10 point visual analogue scale (VAS) for dysmenorrhoea (4 studies),
dysmenorrhoea pain relief rates by || point numeric rating scale

(I study), cumulative pain scores from Short Form 36 quality of life
tool (I study) and cumulative pain scores on Biberoglu and Berhman
(B+ B) scale (I study). Outcomes were evaluated at 12 months in six
studies, and beyond |2 months in one study. Patients receiving post-
operative hormonal suppression had significantly lower pain scores
compared to controls: SMD of —0.49 (95% CI: —0.91 to —0.07, 7
studies, 652 patients, /> = 68%, random effects model, Fig. 4). Due to
the paucity of studies reporting this outcome, subgroup analysis by in-
tervention type was not performed. Only three studies commented
on quality-of-life metrics, all of which used SF-36, one using GnRH ag-
onist therapy, another with multiple intervention arms (GnRH-a ther-
apy and continuous monophasic OCP), and the last with the LNG-IUS
(Sesti et al, 2007; Tanmahasamut et al., 2012; Angioni et al., 2015).
All three studies reported significant improvement of individual and
composite quality-of-life parameters such as physical form, general
health and vitality compared to control groups.

When we limited the primary outcome to only RCTs, the risk of
post-operative endometriosis recurrence was consistent (RR 0.44,
95% Cl: 0.30 to 0.66, || studies, 1302 patients, P = 3%, random
effects model) (Supplementary Data File S3). Sensitivity analyses includ-
ing six high-quality studies suggested even greater reduction in recur-
rence risk (RR 0.36, 95% Cl: 0.18 to 0.72, 6 studies, 843 patients,
* = 64%, random effects model) (Supplementary Data File S3).
Subgroup analysis for risk of endometriosis recurrence based on endo-
metriosis phenotype were as follows: endometrioma RR 0.49 (95%
Cl: 0.16 to 1.46, 6 studies, 927 patients, * = 85% random effects
model), deep-infiltrating endometriosis RR 0.55 (95% Cl: 0.31 to 1.00,
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Treatment Control Stard s Wi
Study Total Mean SD Total Mean SD Difference SMD 95%-CI
Angioni (2015) 80 -11.60 26.6949 79 -9.72 27.6276 —-— -0.07 [-0.38; 0.24]
Dobrokhotva (2017) 12 -6.00 2.5660 9 -200 2.5660 ——, -1.50 [-2.50; -0.50]
Hornstein (1997) 49 -315 26600 44 -097 22800 —-—~ -0.87 [-1.30; -0.44)
Huang (2018) 50 -3.90 4.3991 50 -3.80 4.9642 e -0.02 [-0.41; 0.37]
Sesti (2007) 77 -224 1.8689 110 -1.50 2.1656 - -0.36 [-0.66; -0.07]
Tanmahasamut (2012) 28 -81.00 26.6667 26 -50.00 57.7778 —-—— -0.69 [-1.24; -0.14]
Vercellini (2003) 19 -57.00 29.0593 19 -36.00 39.4266 —— -0.59 [-1.24; 0.06]
Fixed effect model 315 337 0 -0.37 [-0.53; -0.21]
Random effects model = -0.49 [-0.91; -0.07]
Prediction interval i . — : | [-1.62; 0.63]

Heterogeneity: /% = 68%, ©* = 0.1633, p < 0.01

Figure 4. Change in pain scores with post-operative hormonal suppression compared to expectant management.

2 studies, 242 patients, ? = 25% fixed effects model) and for endome-
triosis not otherwise specified RR 0.38 (95% Cl: 0.22 to 0.66, 6 stud-
ies, 597 patients, /* = 0% random effects model) (Supplementary Data
File S3).

For the primary outcome of disease recurrence, there was a large
amount of heterogeneity in the treatment effect (* = 68%) with a
95% CI Prediction Interval RR 0.09 to 1.96. However, the probability
of a future RCT finding no benefit or an increased risk of disease re-
currence with post-operative suppression (RR >1) was 7%. The prob-
ability of a future high-quality study, similar to the six in our meta-
analysis, finding RR >1 was 4%. In an analysis where each study was
sequentially omitted, we found that the Campo et al. (2014) study
contributed the greatest heterogeneity and with this study omitted, /2
= 50% with a narrower 95% ClI prediction interval of RR 0.10 to 1.36
(Supplementary Data File S3). In this scenario, the probability of the
RR >1 was 5%. When examining the |3 studies with a follow-up time
variable, posthoc meta-regression reduced the /* from 69.5% in the
meta-analysis to 67.9%, and the estimated proportion of variance
explained by follow-up duration was 9.5%. The P-value for the effect
of time was 0.272, so differences in the follow-up duration of the stud-
ies explain little of the between-study heterogeneity, and not more
than we could easily explain by assuming that there was no effect of
follow-up duration (Supplementary Data File S3).

Risk of bias assessments is shown in Fig. 5 for RCTs and in Table Il for
observational studies. Among RCTs, the highest risk of bias was for
random sequence generation, allocation concealment and blinding of
participants and personnel. Of the four observational cohort studies,
one was graded as good, two as fair, and one as poor. Selection bias
was most common where it was unclear whether patients receiving in-
tervention and control were drawn from a comparable population.
We assessed for publication bias using a funnel plot (Supplementary
Data File $4) where the effect size of each study was plotted by the in-
verse of its standard error. We did not find evidence of significant

publication bias. After filling in the datasets of two possible studies
found to be missing, the summary statistic for the primary outcome
was similar.

Discussion

In this systematic review and meta-analysis, we identified |7 studies
evaluating 2137 women with four types of hormonal suppression fol-
lowing endometriosis surgery: CHC, progestin therapy, LNG-IUS and
GnRH agonist. Pooled results of all treatment options, as well as sub-
group analyses, consistently demonstrated that post-operative hor-
monal suppression was effective in reducing endometriosis recurrence
and improving patient-reported pain. Based on these data, we found
that as few as 8 and as many as 24 women would need to be started
on hormonal suppression following surgery in order to prevent one
endometriosis recurrence at a median of 18 months.

Strengths of this study include the robust design and thorough na-
ture of the review, with a literature search developed by an informa-
tion specialist. Exclusion of retrospective studies as well as case series
elevates the quality of included studies and the results of the meta-
analysis. Furthermore, consolidating literature on a variety of medical
options from studies from various countries provides a comprehensive
summary of the effect of these treatment options on post-operative
outcomes.

Our findings must be interpreted in the context of the study design.
There was substantial heterogeneity in the treatment effect. This was
likely due to differences between studies such as study design, different
interventions, varying endometriosis phenotypes and differences in
outcome measurement. Furthermore, there was substantial heteroge-
neity within individual studies where, for example, CHC was pre-
scribed to half the patients cyclically and the other half continuously;
however, the results were pooled (Seracchioli et al, 2010). Other
examples include two studies not distinguishing between the types of
GnRH agonist (Sesti et al., 2007, 2009) or another study where
patients with incomplete and complete surgical resection were
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(detection bias)

Angioni 2015

Hornstein 1997

Huang 2018

Muzii 2000

Seracchioli 2010

Sesti 2009
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Figure 5. Risk of bias for RCTs.
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Table Il Risk of bias for observational studies.

Selection
Campo et dl. (2014) HIGH (2 pts)
Cucinella et al. (2013) HIGH (2 pts)
Dobrokhotova et al. (2017) HIGH (2 pts)
Vercellini et al. (2008) LOW (4 pts)

combined (Angioni et al., 2015). Such discrepancies and inconsisten-
cies, both between and within studies, demonstrate that endometriosis
treatment is complex, and there is a multitude of approaches world-
wide. It is reassuring that sensitivity analyses limited to RCTs and high-
est quality studies were consistent with the overall outcome.
Furthermore, selection bias in observational studies may have resulted
in patients deemed at higher risk of recurrence being preferentially
started on post-operative suppression. However, this would cause re-
gression towards the null hypothesis, making the positive results of this
meta-analysis all the more striking. Although the treatment effect (cap-
tured by the summary statistic and confidence interval) appears to
show decreased disease recurrence with medical suppression, the sig-
nificant heterogeneity of the included studies and associated wide pre-
diction interval suggest that future studies might not necessarily yield
similar findings. We have attempted to explain some of the heteroge-
neity by various statistical analyses (subgroup analysis, prediction inter-
val, sequential removal of studies) and meta-regression, and by
evaluating study methodology. However, there must be a variety of
unknown factors that may contribute to heterogeneity leading to un-
certainty about future results. Nonetheless, based on our results, clini-
cians can be reassured that the probability of not finding a benefit in a
future high-quality study is considered low, at 4%.

Defining the primary and secondary outcomes of this review was
challenging due to the paradigm shift of clinical diagnosis and monitor-
ing of endometriosis, rather than relying on laparoscopy (Agarwal
et al., 2019). Although a purist definition of endometriosis recurrence
calls for second-look laparoscopy, real-world monitoring of disease
progression is performed clinically, using medical imaging, recurrence
of symptoms or the need to initiate alternative therapy. Given these
criteria for determining recurrence, instances of recurrent deep disease
or subtle plagues cannot be adequately excluded. This becomes espe-
cially more complicated for studies were endometriosis was incom-
pletely excised. Additionally, imaging findings suggestive of recurrence
may not always be as clinically meaningful in the context of a patient
who remains asymptomatic, without an effect on quality of life. As far
as pain reporting, the subjective, complex and layered nature of pain
(Whether it be dysmenorrhoea, dyspareunia or pelvic pain) makes
attempts at measurement and tracking fraught with imperfections and
inaccuracies. Despite these challenges, the outcome measures used in
the study are clinically meaningful and results were consistently in fa-
vour of post-operative suppression. Our study was not designed to as-
sess for differences between medical therapies in the prevention of
specific disease phenotype recurrences, such as endometriomas.
Although our data do not provide guidance on this issue, a 2013 sys-
tematic et a. (2013)

review and meta-analysis by Vercellini

Comparability Outcome Assessment
HIGH (I pt) LOW (3 pts) Poor
LOW (2 pts) LOW (3 pts) Fair
LOW (2 pts) LOW (3 pts) Fair
LOW (2 pts) LOW (3 pts) Good

demonstrated the efficacy of CHC in preventing endometrioma recur-
rence, with a pooled odds ratio of 0.12 (95% CI: 0.05, 0.29, 4 studies,
423 CHC users, 341 controls) for always-users compared to never-
users. In contrast to this, in a 2017 RCT, Chen et al. (2017) showed
no difference in endometrioma recurrence after a year of LNG-IUS
use compared to expectant management in patients undergoing lapa-
roscopic cystectomy followed by 6 months of GnRH agonist. These
nuanced differences are important in tailoring care to patients and
their unique clinical context. Prospective, comparative trials are
needed to best define the ideal role of the various medications used
to treat endometriosis and establish clear guidance.

Following surgical treatment, endometriosis has a relatively high rate
of spontaneous recurrence, with an ~5-year cumulative recurrence
rate of 40-50% (Wheeler and Malinak, 1983; Guo, 2009). Risk factors
for recurrence remain unclear, with some studies suggesting increased
rates in younger patients, and others suggesting the opposite (Busacca
et al., 2006; Kikuchi et al., 2006; Tandoi et dl., 201 ). However, there
is general consensus that complete excision of endometriotic lesions
results in lower rates of recurrence for both deeply infiltrating endo-
metriosis as well as ovarian disease (Vercellini et al, 2003a; Alborzi
et al., 2004; Vignali et al., 2005). The lower rate of recurrence noted
in patients having undergone complete excision would suggest that, at
least in part, recurrence may be reactivation or progression of residual
disease, rather than newly appearing endometriosis, underscoring the
importance of surgical technique and, consequently, a potential source
of bias in studies on post-operative outcomes. Nonetheless, whether
recurrence truly represents new lesions or simply a flare up of persis-
tent disease, post-operative medical therapy has a role to play in sup-
pressing the activity of this endometriosis. The complex pathogenesis
of endometriosis suggests that a combination of genetic alterations, ec-
topic endometrial cells (whether through retrograde menstruation, in-
duced metaplasia, haematogenous/lymphatic spread or other),
ovulation and altered immune clearance work synchronously to pro-
duce the condition we know as endometriosis (Burney and Giudice,
2012; Vercellini et al., 2014). Assuming that surgery has relieved the
bulk, if not all, of the ectopic tissue, the main strategy in preventing re-
currence with post-operative suppression hinges on minimising ovula-
tion, the activity of endometrial cells and their risk of re-implanting in
the peritoneal cavity, as no treatments or interventions exist to alter
the genetics or immune aspects of this disease. In this way, hormonal
suppression of endometriosis is a valuable tool in the post-operative
setting. Given the high risk of recurrence, and the positive results of
this meta-analysis, patients not seeking to conceive immediately after
surgery may benefit from post-operative hormonal suppression to re-
duce the risk of disease recurrence. Managing endometriosis in this
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way could translate to fewer repeat surgeries and decreased morbidity
of multiple procedures. Clinicians have an armamentarium of effective
post-operative options. This can facilitate dialogue between physicians
and patients to choose the treatment that is most in line with the
patient’s goals (e.g. tolerability, contraception, comorbidities and
affordability).

Although the benefits of post-operative hormonal suppression have
been established, many clinical questions remain unanswered.
Comparative trials evaluating the various hormonal therapies are
necessary to guide clinicians and patients in choosing appropriate post-
operative management for various clinical situations based on symptoms
and endometriosis phenotype. It is essential that future studies have
standardised outcome reporting to allow for comparison, combination
and synthesis of data for clinical decision-making (Becker et al., 2014).

Conclusion

When hormonal suppression (CHC, progestin, LNG-IUS, GnRH ago-
nist) is initiated within 6 weeks of endometriosis surgery, there is a signif-
icant reduction in endometriosis recurrence and pain scores at up to |
year post-operatively. Medical suppression should be considered and
discussed with patients not seeking pregnancy immediately after surgery.
As various hormonal agents have been shown to be effective, the choice
of treatment should be individualised according to each woman'’s needs.

Supplementary data

Supplementary data are available at Human Reproduction Update online.
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