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Abstract

Objective: To systematically review and perform a meta-analysis of the risk of ectopic
pregnancy in endometriosis.

Data sources: MEDLINE (OVID), Embase (OVID), CINAHL (EBSCO) and Cochrane to April 1,
2019. Inclusion criteria: cohort or case-control studies from 1990 onwards. Exclusion criteria:
cohort studies without controls, case reports or series, or no English full-text.

Methods of study selection: 1361 titles/abstracts were screened after removal of duplicates,
39 full-texts were requested, and after 14 studies were excluded, there were 15 studies in the
meta-analysis.

Tabulation, Integration, and Results: Data was extracted utilizing standardized spreadsheets

with two independent reviewers, and conflicts broken by a third reviewer. VF& Rl o L e Dok e v

only. No other uses without permission.

random effects calculation of weighted estimated average Odds Ratios (OR). Heterogeneity and
publication bias were assessed with the I* metric and funnel plots/Egger’s test, respectively.
The Ottawa-Newcastle quality assessment scale was utilized with a cut-off of = 7 for higher
quality. There were ten case-control studies (17,972 ectopic preghancy cases and 485,266
non-ectopic pregnancy controls), and five cohort studies (30,609 women with endometriosis and
107,321 women without endometriosis). For case-control studies, endometriosis was
associated with increased risk of ectopic pregnancy with an OR of 2.66 (95%CI=1.14-6.21,
p=.02). For cohort studies, the OR was 0.95 (95%CI=0.29-3.11, p=.94), but after post-hoc
analysis of the studies with Ottawa-Newcastle score = 7, the OR was 2.16 (95%CI=1.67-2.79,
p<.001). For both case-control and cohort studies, there was high heterogeneity among studies
(17 = 93.9% and I1? = 96.6%, Q test p < .001), but no obvious evidence of systematic bias in the
funnel plot and Egger’s test was not significant (p = .35, p = .70), suggesting no strong
publication bias. There was insufficient data to make any conclusions with respect to anatomic

characteristics of endometriosis (e.g. stage) or mode of conception (e.g. ART vs. spontaneous).
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Conclusion: Possible evidence of an association between endometriosis and ectopic
pregnancy was observed (OR = 2.16-2.66). However, these results should be considered with
caution, due to high heterogeneity between studies. Continued research is needed to delineate
the pregnancy implications of endometriosis.

Key words: Ectopic pregnancy, Endometriosis, Meta-analysis, Systematic review

Introduction

Endometriosis’ impact on pelvic pain and infertility is well recognized. However, there is

increasing evidence for this common condition’s implications for other aspects of women’s

health, including ovarian cancer?, coronary heart disease?, autoimmune disease®, and

pregnancy complications®. These associations differ in level of evidence; oM@ BTN R TATET (3 2 Dok &1l Univers

meta-analysis of 13 studies confirmed the association with ovarian cancer subtypes®, while the

association with coronary heart disease was a recent report from the Nurses Health Study 112,

Recent meta-analyses have demonstrated evidence for an association between endometriosis
and obstetrical outcomes. One meta-analysis showed that endometriosis was associated with
later pregnancy complications ranging from placenta previa and cesarean section, to perinatal
death and neonatal ICU admission®. Also of interest is the impact of endometriosis on early
pregnancy, with a previous meta-analysis demonstrating an association between endometriosis

and spontaneous abortion®.

Ectopic pregnancy remains a major cause of morbidity and mortality worldwide’, and may also
be associated with endometriosis due to altered tubo-ovarian anatomy in moderate-to-severe

disease. Establishing the risk of ectopic pregnancy in endometriosis is important, so that
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women have this knowledge pre-conceptionally and so that clinicians consider endometriosis

amongst other ectopic pregnancy risk factors.

Therefore, we conducted a meta-analysis of the association between endometriosis and ectopic
pregnancy, given the lack of a such systematic review in the literature. Specifically, we
considered both cohort studies and case-control studies. We also planned sub-analyses for
ART pregnancies and endometriosis anatomic characteristics (e.g. stage or presence of

endometrioma).

Methods
This systematic review was performed according to the PRISMA guidelines® and registered on

PROSPERO (CRD42019128923) (www.crd.york.ac.uk), and IRB exempt. Downloaded for Anonymous User (/a) af Dokuz Bylul Universi

For personal use only. No other uses without permission.

Identification of The Literature

A literature search was done using MEDLINE (OVID), Embase (OVID), CINAHL (EBSCO) and
Cochrane Library to April 1, 2019 (see Appendix for detailed search strategy). Inclusion criteria:
publication from 1990 onwards of a) cohort studies of women with endometriosis vs. women
without endometriosis, for the outcome of ectopic pregnancy (retrospective, prospective, and
randomized controlled trials); or b) case-control studies. For this systematic review, we
considered a cohort study to be one where patients with endometriosis were compared to
individuals without endometriosis, for the outcome of ectopic pregnancy ideally through
prospective follow-up. We considered a case-control study to be one where ectopic pregnancy
cases were compared to controls without ectopic pregnancy, and these cases and controls were
examined for a diagnosis of endometriosis as an underlying risk factor. We did not have any a
priori restrictions on the diagnosis of endometriosis, recognizing that there was likely to be

significant heterogeneity between studies ranging from gold-standard histological confirmation
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to use of ICD codes alone. Exclusion criteria: cohort studies without controls, case reports or

series, or no English full-text.

Figure 1 shows the PRISMA flow chart. In addition to the literature search, reference lists were
searched as well as the grey literature (e.g. Google Scholar). Titles/abstracts were reviewed by
two independent reviewers (SM/CB) for full-text review and managed using Rayyan

(https://rayyan.qcri.org). If an abstract was not available, the full text was obtained. Duplicates

were identified and removed. Conflicts between the two reviewers were broken by a third
reviewer (PY). Once full-texts were obtained, they were reviewed by the two independent
reviewers (SM/CB) using a standardized data collection spreadsheet, with conflicts decided

upon by the third reviewer (PY).

Downloaded for Anonymous User (n/a) at Dokuz Eylil Universi
For personal use only. No other uses without permission.

Statistical Analysis

After identification of included studies (see Results and flow chart in Figure 1), a meta-analysis
was performed for cohort studies and case-control studies separately. All analyses were carried
out in R version 3.5.3 (2019-03-11)°. We used a random effects meta-analysis (R package

‘metafor'’®

) and calculated estimated average Odds Ratios (OR) and 95% confidence intervals.
A random effects model was chosen a priori as we expected differences in the treatment effects
among the studies due to clinical heterogeneity of the comparison groups. Forest plots were
created, and ORs were weighted by the inverse variance (i.e. weighted towards larger studies).
The 1> metric was calculated to estimate study heterogeneity, prediction intervals were used to
assess the impact of this variability on the direction of the estimated average effect, and

10,11
t1011,

publication bias assessed by funnel plots and Egger’s tes The Ottawa-Newcastle quality

assessment scale was utilized for each study, with a cut-off of = 7 suggestive of higher quality*.
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Planned a priori sub-analyses for both cohort and case-control studies were for a) ART studies;
and b) endometriosis anatomic characteristics (e.g. Stage I/1l vs. lll/IV, endometrioma presence
or characteristics). After inspection of the initial forest plots, we also conducted the following
post-hoc sub-analyses: a) histology case-control studies (i.e. where endometriosis was
diagnosed on histological examination of salpingectomy specimens); and b) Ottawa-Newcastle

score 2 7 for cohort studies (due to variation in OR based on study quality).

Results

Inclusion of studies

A total of 1912 studies were identified, 1910 through database searching and 2 through other
sources (reference lists and grey literature) (see flow chart in Figure 1). After elimination of 551
duplicates, there were 1361 studies (titles/abstracts) which were sCPREREEL DA IS K 2 oo v
independent reviewers. Of the 1361 screened studies, 24 studies were included for full-text
review, 1179 did not meet inclusion/exclusion criteria, and in 158 there was no consensus
between the two reviewers. Among these latter 158 studies, the third reviewer reviewed the full-
texts and determined that 15 should be included for full-test review while 143 did not meet
inclusion/exclusion criteria. Thus, there were 1322 studies (1179 + 143) excluded and 39
studies (24 + 15) for full-text review. Of the 39, a further 14 studies were excluded for the
following reasons: duplicate, non-English, conference abstract only, full-text not available even
after contacting authors, and in one study®®, we were unable to calculate the rate of ectopic

pregnancy in the non-endometriosis sample. This left 15 studies included in the meta-analysis

(Figure 1).

Description of included studies and heterogeneity

Table 1 reflects the main characteristics of each study, including Ottawa-Newcastle scores.

There were ten case-control studies (17,972 ectopic pregnancy cases and 485,266 non-ectopic
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14-23

pregnancy controls)™°, and five cohort studies (30,609 women with endometriosis and 107,321

women without endometriosis)®**®. There were no randomized controlled trials.

The ten case-control studies (Table 1) varied from high-quality population based studies®®?, to

single institution chart reviews'. Eight of the case-control studiesinvolved identification of a
previous diagnosis of endometriosis in cases with ectopic pregnancy and controls without

ectopic pregnancy. In these studies, the previous diagnosis of endometriosis was based on

16-17 18,21

questionnaires'®"’, on confirmation of a previous surgical diagnasis*®?, or use of ICD codes**

23 16-17

Ectopic pregnancy cases were identified either through surgical diagnosis™™", ultrasound

20-21 22-23

diagnosis©™*, or through ICD codes Non-ectopic pregnancy controls ranged from

14,18,20-22

intrauterine pregnancies ,other women who gave birth within a time interval of the ectopic

pregnancy'®*’, or non-pregnant women with no history of ectopic pregnanW?‘%M%@g”@awuz Eylul Universi

her uses without permission.
not use matched controls, while one matched for age®. In contrast to these eight case-control
studies, two studies differed substantially in study design: they were “histological” involving
comparisons of salpingectomies for ectopic pregnancy and salpingectomies for other reasons

15,19

and looking for histological endometriosis in the tubal specimen™". Dates of the study samples

ranged from 1983-1989" to 2012-2016*. Four of the studies involved ART pregnancies only™*
18, 20, 21

, While the remaining were mixed ART and spontaneous or otherwise did not specify

mode of conception. Ottawa-Newcastle scores ranged from 3 to 9.

Among the five cohort studies (Table 1), two consisted of high-quality population based cohorts
where record linkage was used to follow-up women with endometriosis or without endometriosis

% and Saraswat et al.?®). In the study of Hjordt-Hansen %*, women from

(Hjordt-Hansen et a
1977-1982 were included, with the endometriosis group defined by ICD code compared to
women without endometriosis who were age-matched. The cohort was followed for 15 years for

pregnancy outcomes, and included both ART and spontaneous pregnancies. In the study of
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Saraswat et al. %, women with a first-time surgical diagnosis of endometriosis 1981-2009 using
ICD codes were compared to a random sample with no prior diagnosis of endometriosis, who
were followed up to 30 years for pregnancy outcomes. One other study was a retrospective
cohort comparing women with a surgical diagnosis of endometriosis compared to those without
endometriosis at surgery (who had male factor or tubal infertility), with patients then being asked
retrospectively about their pregnancy history®*. The two remaining studies were significantly
different®®?’, in that they were small retrospective studies of patients who underwent
cystectomy for ovarian endometrioma compared to those  with cystectomy for non-
endometrioma cyst*’ or those with idiopathic reduced ovarian reserve®. Sample sizes varied
from <200 for these small retrospective studies, to >100,000 for the population based study of
Hjordt-Hansen et al®®>. Ottawa-Newcastle scores ranged from 8-9 for the two population based
25,28

- i 24,26-27 Downloaded for Anonymous User (n/a) at Dokuz Eylil Universi
! to 3 4 fOI' the retrospectlve COhOI’tS ) For personal us)éonly. No ot(he?)us&withomypermission.

cohorts

Case-control studies

The random effects model showed a significant association between ectopic pregnancy and
endometriosis (estimated average OR = 2.66, 95% CI = 1.14 to 6.21, p = .02) suggesting that
there was higher odds of endometriosis in the ectopic pregnancy group compared to the control
group (Figure 2a). There was a large amount of heterogeneity among studies (I* = 93.9%, Q
test p <.001) (Figure 2a). The 95% prediction intervals were very wide (0.25 to 28.17)
suggesting that while the overall average effect was estimated as above one, this may not be
true in all settings. Therefore, the true differences in effects among studies may be due to
variability in underlying clinical factors between the studies. There was no obvious evidence of
systematic bias in the funnel plot, and Egger’s test was not significant (p = .35), suggesting no

strong publication bias (Figure 3a).
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Planned sub-analysis was performed for the four ART studies'*82%%

, with estimated average
OR =1.96 (95% CI = 0.45 to 8.62, p = .37) (Figure 2b). However, caution is required because
there were only four studies with high heterogeneity (I* = 87%, Q test p < .001) (Figure 2b), and

the 95% prediction intervals were extremely wide (0.09 to 41.57). Sub-analysis by

endometriosis characteristics (e.g. stage or endometrioma) was not possible due to lack of data.

A post-hoc analysis was done for the two studies involving histological examination of
salpingectomies®>*®; there were very low rates of endometriosis in both cases and controls

(Figure 2c).

Cohort studies

The random effects model showed no significant association between endor S I8 AL KT X oo o b
ectopic pregnancy (estimated average OR = 0.95, 95% CI = 0.29 to 3.11, p = .94) (Figure 4a).

There was a large amount of heterogeneity among studies (I* = 96.6%, Q test p < .001) (Figure

4a). The 95% prediction intervals were wide (0.07 to 12.78) emphasizing that the specific effects

varied widely in both direction and size among the studies. There was no obvious evidence of

systematic bias in the funnel plot, and Egger’s test was not significant (p = .70), suggesting no

strong publication bias, although with only five studies this is difficult to assess (Figure 3b).

Planned sub-analysis by ART was not possible due to only one such study?®. Similarly, sub-
analysis by endometriosis characteristics could not be done due to only one study reporting
stage (though without any sub-analysis of ectopic risk by stage)?*, and one study including only

patients with stage IlI-IV endometriosis?.

Inspection of the forest plot for cohort studies (Figure 4a) revealed that the two large population

based cohorts with long-term follow-up and utilization of record linkage (i.e. with higher quality
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score 2 7 on the Ottawa-Newcastle scale) >

showed significant associations between
endometriosis and ectopic pregnancy. Thus a post-hoc analysis was done for these studies
with Ottawa-Newcastle score = 7, and the estimated average OR was 2.16 (95% CI 1.67-2.79, p
<.001) (Figure 4b). Prediction intervals could not be calculated in this case due to only two
studies. The three lower quality cohort studies (excluded from the sub-analysis), which did not
show an association between endometriosis and ectopic pregnancy, involved the following: a
retrospective chart review where the control group included patients with tubal factor infertility**;
and two small retrospective studies of the specific subgroup of patients post-cystectomy for

ovarian endometriomas®*?’.

Discussion

We found evidence that endometriosis was more common in women with eBtS Bl EATBITRY Rt ottt pamiaron
(OR = 2.16), and in a post-hoc analysis, endometriosis was associated with an increased risk of
ectopic pregnancy in cohort studies with Ottawa-Newcastle score = 7 (OR = 2.66). There was
insufficient data to make any conclusions for risk of ectopic pregnancy in women with
endometriosis and ART pregnancies, or in women with Stage I-1l vs. IlI-IV endometriosis or with
or without endometriomas. One issue with the ART sub-analysis is that this population is at
increased risk of ectopic pregnancy, regardless of presence/absence of endometriosis, which
may dilute any associations. For anatomic characteristics of endometriosis, it would have been
ideal to be able to do sub-analyses by not only Stage and presence of endometrioma, but also
factors such as location of disease (tubal vs. non-tubal), deep vs. superficial, degree of tubo-
ovarian adhesions, and the procedure that was done at the time of the index surgery (e.g.

excision vs. ablation, and completeness of treatment). Unfortunately, this detailed phenotyping

was simply not available in the reviewed studies.
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It is important to emphasize that the statistical association observed in this meta-analysis does
not necessarily imply causation. It is possible that endometriosis and ectopic pregnancy may
share underlying risk factors (whether genetic or environmental), which can explain their
association. In addition, there may be confounding demographic factors not controlled in these
studies (e.g. age, parity), which may explain the observed associations. However, there are
also several possible etiological mechanisms for the association between endometriosis and
ectopic pregnancy. Some factors may be tubo-ovarian adhesions, tubal endometriosis lesions,
or ovarian endometriomas that alter tubo-ovarian relationships. However, future studies taking
into account endometriosis anatomic factors are necessary to test these hypotheses. There
may also be alterations in tubal physiology in endometriosis, similar to those seen in uterine
eutopic endometrium?®, perhaps related to the peritoneal inflammation seen in endometriosis™.
In addition, one study showed an association between pelvic inflammatory 8RR I o s Je 0 & o e aon.

subsequent risk of endometriosis, which suggests salpingitis (whether diagnosed or subclinical)

as a potential factor in endometriosis-associated ectopic pregnancy*".

Given the evidence for an association between endometriosis and ectopic pregnancy, patients
with endometriosis should be counseled about the possible increased risk of extrauterine
implantation. Although it is not possible to infer the specifics of this counseling based on this
review alone, we speculate that this may be particularly important in those with other risk
factors, such as previous ectopic or pelvic inflammatory disease. We also hypothesize that
early ultrasound to locate the pregnancy may be indicated in some patients with endometriosis,
depending on their profile of risk factors. Moreover, it is possible that in patients with ectopic
pregnancy who have been managed medically — particularly those with recurrence — there may
be a role for laparoscopy to investigate endometriosis-associated anatomic abnormalities as a

risk factor. However, it remains to be seen whether excision/ablation of disease and lysis of
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associated adhesions reduces risk of future ectopic pregnancy, either in general or in specific

cases that alter tubo-ovarian anatomy.

Strengths of the study include analysis of both cohort and case-control studies, and an apparent

lack of publication bias. Amongst limitations was heterogeneity in study design (cohort or case-

control), dates of study samples (ranging from 1977-2016), sample sizes (from <20 to

>100,000), how endometriosis was diagnosed (gold standard histopathological confirmation vs.

ICD coding alone), and in ascertainment of the sample (ranging from single center to population

based studies) (Table 1). There was also insufficient data to perform sub-analyses based on

anatomic characteristics of endometriosis, including stage, anatomic subtype, location of

disease, or type of surgical procedure (ablation vs. excision). In addition, the studies in this

review would primarily involve tubal ectopic pregnarcies, and it is not certai g e A RS ) oD oo iy

could be generalized to the rarer ectopic pregnancies such as interstitial, cervical, cesarean, or

ovarian.

In summary, endometriosis may be associated with ectopic pregnancy, as it is for spontaneous
abortion® and later perinatal complications®. A very recent analysis of the Nurses’ Health Study
11, which was published after the dates of this systematic review, confirmed an association
between endometriosis and ectopic pregnancy, spontaneous abortion, and gestational diabetes
and hypertension®. As the evidence for the importance of endometriosis in pregnancy becomes
more apparent, guidelines may be needed for the obstetrical care of patients with

endometriosis.
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Author(s)

Odds Ratio [95% CI]

Ectopic Control

Endometriosis None Endometriosis None

Dubuisson 1991 1 47 47 461 0.21[0.03, 1.55]
Kutluay 1994 0 86 2 84 - 0.20[0.01, 4.13]
Coste 1997 23 359 10 1132 —— 7.25[3.42, 15.38]
Bunya 2003 2 206 0 781 »—-—- 18.92 [0.90, 395.67]
Malak 2011 4 14 11 336 —.— 8.73[2.47, 30.86]
Dahiya 2011 0 100 0 25 - 0.25[0.00, 13.10]
Perkins 2015 1094 6375 49992 321562 - 1.10[1.03, 1.18]
Weiss 2016 3 18 11 348 ~- 5.27 [1.35, 20.58]
Hwang 2016 70 6567 16 13254 i 8.83[5.13, 15.21]
Jacob 2017 33 2970 583 96611 HiH 1.84[1.29, 2.62]
RE Model for All Studies (Q = 107.46, df =9, p < 0.0001 ; = 93.9%) -.——- 2.66[1.14, 6.21]
| | | | I‘bownl oaded for Anonymous User (n/a) at Dokuz Eylul Universi
For personal use only. No other uses without permission.
0.02 0.14 1 7.39 546
Odds Ratio
Figure 2a. Forest plot for case-control studies
Author(s) Odds Ratio [95% CI]
Ectopic Control
EndometriosisNone EndometriosisNone
Dubuisson 1991~ 4 47 47 461 —_— 0.211[0.03, 1.55]
Malak 2011 4 14 11 336 . —=—  873[247,3038]
Perkins 2015 1094 6375 49992 321562 l 1.10[1.03, 1.18]
Weiss 2016 3 18 11 348 —=——  5.27][1.35,20.58]
RE Model for All Studies (Q = 17.97, df = 3, p = 0.0004; 1= 87.0%) _—-—__ 1.96 [0.45, 8.62]
| | | | |
0.02 0.14 1 7.39 546
Odds Ratio

Figure 2b. Sub-analysis for ART case-control studies
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Author(s) Odds Ratio [95% CI]
Ectopic Control
Endometriosis None Endometriosis None '
Kutluay 1994 0 86 2 84 L . 0.20 [0.01, 4.13]
Dahiya 2011 0 100 0 25 0.25[0.00, 13.10]
RE Model for All Studies (Q = 0.01, df =1, p = 0.9182; %= 0.0%) 0.22[0.02, 2.41]
| |

| |
0.02 0.14 1 7.39

0Odds Ratio
Figure 2c. Sub-analysis for histology case-control studies (post-hoc)

Forest plots for a) all case-control studies; b) sub-analysis of case-control studies involving only
ART pregnancies; c¢) sub-analysis of case-control studies involving pathological exam of

salpingectomy specimens (for ectopic pregnancy vs. other indications for salpingectomy).
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Figure 3a. Funnel plot for case-control studies
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Figure 3b. Funnel plot for cohort studies

Funnel plot for a) all case-control studies; and b) all cohort studies.
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Author(s) Odds Ratio [95% CI]
Endometriosis Control
. Not . Not
Ectopic ectopic Ectopic ectopic
Matalliotakis 2008 16 434 31 169 —l— 0.20[0.11, 0.38]
Hansen 2014 1076 23591 2227 96441 | 1.98 [1.83, 2.13]
Roustan 2015 1 50 1 115 2.30[0.14, 37.51]
Kostrzewa 2016 1 65 3 54 0.28 [0.03, 2.74]
Saraswat 2017 86 5289 51 8229 ik 2.62[1.85, 3.72]
RE Model for All Studies (Q = 55.81, df =4, p < 0.0001 ; 1 = 96.6%) -—-—— 0.95[0.29, 3.11]
[ |
1 54 .6
QOdds Ratio
Figure 4a. Forest plot for cohort studies
Author(s)
Endometriosis Control
Ectopic N°t_ Ectopic NOt_
ectopic ectopic
Hansen 2014 1076 23591 2227 96441 | 1.98 [1.83, 2.13]
Saraswat 2017 86 5289 51 8229 —_— 2.62[1.85,3.72]

RE Model for All Studies (Q = 2.44, df =1, p = 0.1180; I* = 59.1%)

2.16 [1.67, 2.79]

|
1

Odds Ratio

I
54.6

Figure 4b. Sub-analysis for cohort studies with Ottawa Newcastle score 2 7 (post-hoc)

Forest plots for a) all cohort studies; b) sub-analysis of cohort studies with Ottawa-Newcastle

score 2 7 (i.e. population database studies involving record linkage and long-term follow-up of

participants).
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Table 1 Characteristics of selected studies (n = 15)

Study Study Design Inclusion Exclusion Endometrios: Non- Types of Ottaw
Criteria Criteria is group endometriosi  pregnancies a-
s group Newc
astle
COHORT
STUDIES
Matalliotakis Retrospective Women of Former Pelvic No Not specified 3
et al. (2008) cohort, with chart reproductive-age, smokers endometriosi  endometriosis  *
review of prior with laparoscopy s diagnosed  at surgery,
reproductive or laparotomy for at surgery, male factor or
history at time of pain or infertility ‘married” tubal infertilifywnl oaded for Anonymous User (n/a)
surgery between 1996- (n=450 (n =200 For personal use only. No other u
2002 women) women)
Hjordt Population based Women 15-49 N/A Discharge No Spontaneous + 8
Hansen et cohort, follow-up of years old at any diagnosis of  endometriosis, ART
al. (2014) pregnancies over  time during 1977- endometriosi  age-matched
15 years 1982 s through 4:1 (n = 98668
ICD-8 or ICD- women)
10 codes (n =
24667
women)
Roustan et Retrospective Age < 40 years, Lack of Infertility Idiopathic ART 3
al. (2015) cohort, with follow-  seen 2010-2014, patient related to decreased
up of IVF cycles with AMH < 2.0 consent, decreased ovarian
ng/mL who donor oocyte, ovarian reserve: no
underwent IVF or reserve for prior ovarian
chromosomal least 12 surgery and no
abnormality months with ultrasound
history of evidence of
unilateral or endometrioma,
bilateral matched 2:1

Dokuz Eyliil Universi

without permission.
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Kostrezewa
et al. 2016

Saraswat et
al. (2017)

Retrospective
study, follow-up 2
years after
cystectomy

Population based
cohort, follow-up of
pregnancies
between 1 and 30
years

Women 18-40
years,
laparoscopic
cystectomy
involving excision
and “careful
electrocoagulatio
n” between 2009-
2012, who
reported effort to
become pregnant
at 2 years
1981-2010

Previous
adnexal
surgery,
unable to
contact at 2
years

Multiple
births, clinical
diagnosis of
endometriosis
without

surgery

ovarian
cystectomy(s)
for
endometriom
avia
laparoscopy
or laparotomy
with
histopathologi
cal
confirmation
(n =51
women)

Endometriom
a(n=:66
women)

First-time
surgical
diagnosis of
endometriosi
s from 1981-
20009, using
ICD codes,
with
subsequent
pregnancy

by AMH level
(n=116
women)

Non- Downl %f%
endometrioma ?%1 9;%"%@
cyst (n =57

women)

Random Not specified

sample with no
prior diagnosis
of
endometriosis,
who had
pregnancy
during study
period, 1:1
ratio (n = 8280

ous Usgr (n/a)

nly. No other u:

9

Dokuz Eylil Universit
without permission.
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until 2010 (n women with a
=5375 pregnancy)
women with a
pregnancy)
CASE Cases Controls
CONTROL (ectopic (non-ectopic
STUDIES pregnancy) pregnancy)
Dubuisson Retrospective 1983-1989 N/A Consecutive  Intrauterine ART 3
etal. (1991) study at single ectopic pregnancies
center, pregnancies  after IVF (n =
endometriosis after IVF (n= 508) Downloaded for Anonymous User (n/a) d
defined as 48) For personal use only. No other uses without permission.
indication for IVF
Kutluay et Salpingectomies, 1991-1992 N/A Salpingecto  Salpingectomy  Not specified 5
al. (1994) fallopian tubes my for for reasons
examined ectopic other than
histologically for pregnancy, ectopic
endometriosis with pregnancy,
extensive matched for
tubal age and parity
damage or (n=86)
desire for
definitive
contraceptio
n (n = 86)
Coste etal.  Seven hospitals, 1988-1994, aged  Using Women with  Women giving  Spontaneous 4
1997) endometriosis 15-44 years, contraception  ectopic birth and ART
diagnosis based on married or living at time of pregnancy immediately
questionnaires as married conception diagnosed by after case
collected by laparoscopy  surgery, 2:1 (n
physicians or or =1142)
midwives laparotomy)
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Bunyavejche Single hospital,

vin et al.
(2003)

Malak et al.
(2011)

Dahiya et al.
(2011)

Perkins et
al. (2015)

endometriosis
diagnosed and
treated by
physician as
determined by
trained
interviewers and
standardized
questionnaire
Consecutive
women who
conceived
following IVF at
fertility center,
chart review with
endometriosis
diagnosed at
previous surgery

Prospective study

of salpingectomies,

fallopian tubes
examined
histologically for
endometriosis

Population based
study of ART
clinics,
endometriosis
diagnosis from
database

1999-2000

2003-2008

N/A

Transcervical
embryo transfer
from 2001-2011
resulting in
clinical
intrauterine,
ectopic, or
heterotopic

N/A

N/A

N/A

N/A

(n=382)
Ectopic
pregnancy
diagnosed by
laparoscopy
or
laparotomy
and
pathology
confirmed (n
=208)
Ectopic
pregnancy (n
= 18)

Salpingecto
my for
ectopic
pregnancy (n
=100)

Ectopic
pregnancy
diagnosed
when
gestational
sac
confirmed
outside of

Women who
gave birth at
term to healthy
neonates on
randomly
selected days,
within 1 week
of case, 1:4 (n
=781)

Not specified

Intrauterine ART
pregnancy (n =
347)

Downloaded for Anonymous User (n/a) a

Dokuz Eyliil Universi

For personal use only. No other uses without permission.

Salpingectomy  Not specified
for sterilization
(n=25)

Intrauterine ART
pregnancy

diagnosed

when

ultrasound

confirmed

gestational sac

in uterus (n =

3
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Database of IVF
cycles,
endometriosis
previously
surgically
diagnosed

Weiss et al.
(2016)

Hwang et al.
(2016)

Population based,
with endometriosis

pregnancy

Last menstrual
period 2010-
2015, GnRH
antagonist ART
cycle with
sonographically
identifiable
intrauterine or
ectopic
pregnancy

2003-2011

Biochemical
pregnancies
or
pregnancies
of unknown
location

N/A

uterus by
ultrasound or
high b-hCG
in absence of
intrauterine
pregnancy
on
ultrasound,
plus
heterotopic
pregnancies
(n=7469
where
endometriosi
s could be
diagnosed or
excluded)
Ectopic
pregnancy
diagnosed by
non-
homogenous
adnexal
mass
adjacent to
ovary, a
mass with an
echoic ring
around
gestational
sac, or a
gestational
sac with fetal
pole (n = 21)
Aged 15-60
years with at

371554 where
endometriosis
could be
diagnosed or
excluded)

Downloaded for Anonymous User (n/a) a
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Intrauterine ART 7
pregnhancy

diagnosed by

gestational sac

with echoic

ring on

ultrasound (n =

359)

Age matched
with no history

Not specified 6
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identified using
ICD codes for 5
years prior to initial
ectopic pregnancy

diagnosis
Jacob etal. Population based, Aged 16-45 N/A
(2017) 262 gynecologic years, 2012-
practices, 2016, followed for
endometriosis at least 365 days
diagnosed using prior to index date
ICD codes

*Not specified = likely reflects both spontaneous and ART pregnancies

least two
ectopic
pregnancies
using ICD
codes (n =
6637)
Pregnant
women
diagnosed
with ectopic
pregnancy
using ICD
codes (n =
3003)

of ectopic
pregnancy, 2:1
(n =13270)

Pregnant
women without
ectopic
pregnancy (n =
97194)

Not specified 9
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Search documentation

Downloaded for Anonymous User (n/a) at Dokuz Eylil Universi
1se only. Na ather

Summary
Total 1910
Duplicates removed 494
Deduplicated total 1416
Further duplicates removed manually 57
Final Total 1359

(+ 2 from other sources = 1361)
Databases
Database Ovid Medline
Database time coverage 1946-present
Date searched 1 April 2019
Number of records before deduplication 593
Number of records after deduplication 589

Ear personal |

Database Ovid Embase
Database time coverage 1947-present
Date searched 1 April 2019
Number of records before deduplication 1178
Number of records after deduplication 736

Database

Cochrane Library (Wiley interface)

Database time coverage

1995-present

Date searched 1 April 2019

Number of records before deduplication 82 (14 reviews, 67 trials, 1 protocol — didn’t
include)

Number of records after deduplication 61

Database CINAHL Plus

Database time coverage 1937-present

Date searched 1 April 2019

Number of records before deduplication 58

Number of records after deduplication 30

Search strategy

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R)

Daily <1946 to Present> # Search Statement

Results Annotation

uses without permission.



Journal Pre-proof

4

5

exp Endometriosis/ 20614
endometrio*.tw,kf. 28331

lor2 31645

exp Pregnancy, Ectopic/ 14295

((ectopic or abdominal or angular or cornual or heterotopic or ovar* or tubal or interstitial or

uter* tube or extrauterine or extra uterine or oviduct* or fallopian) adj2 (pregnan* or
fertilittation)).tw, kf. 16808

6 4or5 19762

7 3and 6 593

Embase Classic+Embase <1947 to 2019 March 29>#  Search Statement Results Annotation

1 endometriosis/ 36851

2 endometrio*.tw,kw. 43658

3 lor2 50144 O pereont uasonly. No o\ne ek whhout permi o,
4 exp ectopic pregnancy/ 22171

5 ((ectopic or abdominal or angular or cornual or heterotopic or ovar* or tubal or interstitial or

uter* tube or extrauterine or extra uterine or oviduct* or fallopian) adj2 (pregnan* or
fertilitation)).tw,kw. 21236

6 4or5 26645

7 3and 6 1178

Cochrane

#1 MeSH descriptor: [Endometriosis] explode all trees 742

#2 (endometrio*):ti,ab,kw 2575

#3 #1 or #2 2575

#4 MeSH descriptor: [Pregnancy, Ectopic] explode all trees 162

#5 ((ectopic or abdominal or angular or cornual or heterotopic or ovar* or tubal or interstitial or

"uter* tube" or extrauterine or "extra uterine" or oviduct* or fallopian) NEAR/2 (pregnan* or
fertilization or fertilisation)) 1584

#6

#7

#4 or #5 1584

#3 and #6 82
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CINAHL

#

Query

Limiters/Expanders

Last Run Via

Results

S7

S3 AND S6

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search Screen
- Advanced
Search
Database -
CINAHL Plus
with Full Text

S6

S4 OR S5

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Rngén gara%tb]for Anon:
Databagesond us
Search Screen
- Advanced
Search
Database -
CINAHL Plus

with Full Text

mous User (n/a) at Dokuz Eylul Universi
2 only. No other uses without permission.

3,425

S5

Tl ( (ectopic or abdominal or angular or cornual or
heterotopic or ovar* or tubal or interstitial or "uter*
tube" or extrauterine or "extra uterine" or oviduct*
or fallopian) N2 (pregnan* or fertilization or
fertilisation) ) OR AB ( (ectopic or abdominal or
angular or cornual or heterotopic or ovar* or tubal
or interstitial or "uter* tube" or extrauterine or
"extra uterine" or oviduct* or fallopian) N2
(pregnan* or fertilization or fertilisation) )

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search Screen
- Advanced
Search
Database -
CINAHL Plus
with Full Text

2,767

S4

(MH "Pregnancy, Ectopic")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search Screen

2,195
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- Advanced
Search
Database -
CINAHL Plus
with Full Text

S3

S10RS2

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search Screen
- Advanced
Search
Database -
CINAHL Plus
with Full Text

5,033

S2

Tl endometrio*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
RS Fo0Rreona
Databases
Search Screen
- Advanced
Search
Database -
CINAHL Plus

with Full Text

2 only. No oth

4,086

mous User (/a) at Dokuz Eylul Universi

er uses without permission.

S1

(MH "Endometriosis")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search Screen
- Advanced
Search
Database -
CINAHL Plus
with Full Text

3,710




