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STUDY QUESTION: [s expectant management (EM) of tubal ectopic pregnancy (EP) an effective and safe treatment strategy when com-
pared to alternative interventions?

SUMMARY ANSWER: There is insufficient evidence to conclude EM yields a difference in the resolution of tubal EP, the avoidance of
surgery or time to resolution of tubal EP when compared to intramuscular methotrexate in stable patients with B-hCG <1500 1U/I.

WHAT IS ALREADY KNOWN: The utilisation of medical and surgical management for EP is well established. EM aims to allow sponta-
neous resolution of the EP without intervention.

STUDY DESIGN, SIZE, AND DURATION: We performed a systematic review and meta-analysis, searching Ovid MEDLINE, Embase,
PsycINFO, CINAHL, Web of Science, OpenGrey.eu, Google Scholar, cross-referencing citations and trial registries to 15 December 2019.
There were no limitations placed on language or publication date. Search terms included tubal EP and EM as well as variations of these
terms.

PARTICIPANTS/MATERIALS, SETTING AND METHOD: We considered studies that included patients with tubal EP, EM as a
comparator, and that were randomised controlled trials (RCTs). The primary outcome was resolution of tubal EP. Secondary outcomes in-
cluded avoidance of surgery and the time to resolution of EP. Two reviewers independently selected the studies, assessed bias and
extracted data. Relative risk (RR) and mean difference with 95% Cl were assessed using a random effects model. The certainty of evidence
was scored according to Grading of Recommendations Assessment, Development and Evaluation guidelines.

MAIN RESULTS AND THE ROLE OF CHANCE: In total, 920 studies were screened. Five studies were eligible for inclusion in the
systematic review. Two RCTs comparing methotrexate to EM were identified as being eligible for inclusion in meta-analysis. No RCTs
comparing surgery to EM were identified. Compared with EM, there was insufficient evidence that methotrexate yields a difference on
resolution of tubal EP (RR 1.04, 95% CI 0.88—1.23, P=0.67; two RCTs, moderate-certainty evidence), avoiding surgery (RR 1.10, 95%
Cl 0.94-1.29, P=0.25; two RCTs, low-certainty evidence) or the time to resolution of tubal EP (—2.56 days (favouring EM), 95% ClI
—7.93-2.80, P=0.35; two RCTs, low-certainty evidence).
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LIMITATIONS, REASONS FOR CAUTION: Only two RCTs with a total of 103 patients were eligible for inclusion in this meta-
analysis. Further RCTs comparing EM to medical and surgical management are needed and these should also report adverse events.
Patient preference should also be evaluated.

WIDER IMPLICATIONS OF THE FINDINGS: We found insufficient evidence of differences in terms of resolution, avoidance of sur-
gery and time to resolution between expectant and medical management. Given the imprecision in the effect estimates as demonstrated
by the wide Cls, resulting in the downgrading of certainty of evidence for all outcomes in this meta-analysis, larger RCTs comparing inter-
ventions for tubal EP are needed. Caution should be exercised when trying to decide between EM and methotrexate to treat tubal EP.

STUDY FUNDING/COMPETING INTEREST(S): There was no funding for this study. NICM receives funding from various sources;
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sion and mission of the Institute. This systematic review was not specifically supported by donor or sponsor funding to NICM. M.A.
reports a partnership grant with Metagenetics outside the submitted work. G.C. reports grants from Australian Women and Children’s
Research Foundation, personal fees from Roche and GE Healthcare, outside the submitted work. The remaining authors report no con-
flicts of interest.
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WHAT DOES THIS MEAN FOR PATIENTS?

This review looks at whether the expectant management (EM) of ectopic pregnancy (EP) (which is a ‘watch and wait’ approach without
any medical intervention) is a suitable alternative to drug treatment or surgery. EP occurs when a fertilised egg implants outside of the
uterus, most commonly in the Fallopian tube. It can be treated by EM, allowing the EP to resolve on its own. Other options are treatment
with a drug called methotrexate or surgery to remove the EP and/or the Fallopian tube.

The advantage of EM is that it avoids the risks and side effects of methotrexate and surgery. Additionally, if a patient is treated with
methotrexate, they have to wait 3 months prior to attempting to conceive again, but with EM may be able to start trying once the EP has
resolved.

We looked through various databases and found studies that compared EM to other treatment options. We performed statistical analy-
sis on the results of these studies, which showed that there was insufficient evidence of a difference in the success of treatment with meth-
otrexate compared to EM. This means that caution should be exercised when trying to decide between EM and methotrexate to treat
tubal EP. Other factors, such as patient preference, could be considered to guide management. There are no studies comparing EM with

surgery.

Introduction

Tubal ectopic pregnancies (EPs) comprise 98% of all EPs (Lee et dl.,
2018). It is a prevalent condition, occurring in |-2% of all reported
pregnancies in the developed world (Elson et al., 2016). EP remains a
significant cause of maternal morbidity and mortality, accounting for
3% of pregnancy-related deaths in the USA in 2010-2013 .
Traditionally, two management strategies for tubal EP existed: medi-
cal (i.m. methotrexate) or surgical management (salpingectomy or sal-
pingostomy). Now, increased consideration is given to expectant
management (EM), which is a ‘wait and watch’ strategy in which no
medical or surgical treatment is given with the aim of spontaneous res-
olution of the EP (National Institute for Health and Care Excellence
(NICE), 2019). Advances in transvaginal ultrasonography have allowed
for improved and earlier identification of EPs, leading to increased
awareness of the natural history of some EPs that can indeed resolve
spontaneously (Dooley et al., 2020). In addition, the appreciation of
benefits of EM over methotrexate (e.g. avoidance of medication side
effects (Alur-Gupta et al., 2019), less active intervention (van den Berg

et al., 2020), and potential for reduced use of resources) has led to in-
creased utilisation of EM.

The American College of Obstetricians and Gynecologists (ACOG)
guidelines recommend offering EM to women that are asymptomatic,
have a plateauing or decreasing serum B-hCG level and are adequately
counselled and willing to accept the risks of this treatment strategy
(American College of Obstetrics and Gynecology (ACOG), 2018).
These risks include tubal rupture, haemorrhage and emergency surgery
(American College of Obstetrics and Gynecology (ACOG), 2018).
The ACOG recommendations are based on a randomised controlled
trial (RCT) which was conducted on women both with EP and preg-
nancy of unknown location (PUL) (van Mello et al., 2013) and an RCT
which compared oral methotrexate to oral placebo (Korhonen et al.,
1996). The guideline does not state a specific serum B-hCG level cut-
off for offering EM, although it mentions that if the initial serum B-hCG
level is <2001U/1, 88% of patients will have successful resolution of
pregnancy (American College of Obstetrics and Gynecology (ACOG),
2018). The use of individual studies to determine guidelines results in
ongoing uncertainty for optimal management. As such, we aimed to
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evaluate the efficacy and safety of EM in the resolution of tubal EP
through a systematic review and meta-analysis of RCTs.

Materials and methods

Our systematic review was prospectively registered with PROSPERO
(CRDA42020142736). The review is reported according to PRISMA
guidelines (Moher et al., 2009).

Information sources and search strategy

Ovid MEDLINE, Embase, PsycINFO, CINAHL, Web of Science,
ClinicalTrials.gov, WHO International Clinical Trials Registry Platform,
OpenGrey.eu and Google Scholar were searched from inception until
December 2019. The electronic search algorithm consisted of terms
relating to key concepts of ‘EP’, ‘EM’, ‘watch and wait’, ‘spontaneous
resolution’, ‘monitor B-hCG’ and ‘RCT’ (Supplementary data). No lim-
itations were placed on publication date or language; however, the
search terms used were in English. Reference lists of relevant articles
and related reviews were manually searched to identify papers not
captured by the electronic searches. Studies were uploaded to
Covidence (Veritas Health Innovation, Melbourne, Australia) for inde-
pendent screening.

Eligibility criteria and study selection

Al studies, published and unpublished, were considered for inclusion.
Two authors (G.E.C. and T.D.) independently performed title and ab-
stract screening using predetermined selection criteria. Full-text review
of the studies that were eligible following title and abstract screening
was conducted by two independent reviewers (G.E.C. and H.D.).
Where disagreement occurred, the reviewers discussed and reached
consensus with input from a third team member (M.L.).

The inclusion criteria selected were patients with an ultrasound diag-
nosis of EP without intrauterine pregnancy (ICD-10-CM O00.90), EM
as an intervention for EP (including placebo i.m. injections) and studies
that were conducted as RCTs. The exclusion criteria were studies in-
cluding patients with intrauterine pregnancy, studies in which EM is not
one of the interventions, inappropriate comparison interventions (e.g.
oral methotrexate) based on accepted standard of care and quasi-
randomised and non-randomised trials. No specific ultrasound criteria
for EP (e.g. embryo, yolk sac) (Barnhart et al., 201 I') were required for
inclusion of studies in this review beyond their own centre-specific
classification of EP.

Data extraction

Two reviewers (G.E.C. and H.D.) independently extracted the data
from each study. Where disagreement occurred, the reviewers dis-
cussed and reached consensus with input from a third team member
(M.L)). Data extracted included study characteristics and outcome
data. Where data were missing or unclear, the authors were con-
tacted for more information. If no response was received after
3 weeks, this was counted as no response.

Outcome measures

The primary outcome measured was resolution of EP. This was de-
fined as an undetectable serum B-hCG level (<201U/l) or a negative
urine pregnancy test. The intervention was deemed successful if the
EP resolved without further treatment or surgery. Secondary out-
comes included whether surgery was avoided, adverse events, time to
resolution of EP, fertility outcomes (repeat EP, tubal patency, live birth
rate, clinical intrauterine pregnancy rate) and patient preferences and
experience.

Assessment of methodological quality

Each study was assessed independently by two authors (G.E.C. and
M.L.). The Cochrane Risk of Bias 2 tool (Sterne et al., 2019) was uti-
lised for the risk of bias assessment. Each bias category was character-
ised as either low risk of bias, some concerns or high risk of bias.

The certainty of evidence for each outcome analysed with a meta-
analysis was summarised and scored according to Grading of
Recommendations  Assessment, Development and  Evaluation
(GRADE) guidelines (Guyatt et al., 2009) independently by G.E.C. and
M.L. Where disagreement occurred, the reviewers discussed and
reached consensus with input from a third team member (M.A.).

GRADEpro and Cochrane methods (GRADEpro GDT, 2015) were
utilised to prepare a summary of findings table (see Results section),
which presents the overall quality of the body of evidence for the
main review outcomes (the resolution of EP, the avoidance of surgery
and time to resolution).

Statistical analysis

Data were analysed using Comprehensive Meta-Analysis software
(Version 3; provided by Biostat, Englewood, NJ, USA) . A random
effects model was used, which assumes there is a degree of clinical
heterogeneity between studies. For dichotomous outcomes, we report
relative risk (RRs) and 95% Cls, while for continuous outcomes where
the same scale was used, mean difference and 95% Cls were
reported. When necessary, data reported using median and inter-
quartile ranges were transformed into mean and SD (Wan et dl,
2014).

Cochrane’s Q and [* statistic were used to quantify statistical het-
erogeneity between studies.

Sub-group analysis was planned in the PROSPERO protocol for the
groups of medical management versus EM and surgical management
versus EM. However, no studies comparing surgical management to
EM were included in this meta-analysis; therefore, no sub-group analy-
ses were performed. Sensitivity analysis was performed with the inclu-
sion of the data from van Mello et al. (2013) in addition to the two
studies eligible for inclusion in the meta-analysis.

Results

Study selection

A total of 920 articles were identified by implementing the search
strategy in the selected databases. No studies were identified by man-
ual review. Following removal of duplicates, title and abstract screen-
ing, and full-text screening, four RCTs (van Mello et al.,, 2013, 2015;
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Silva et al., 2015; Jurkovic et al., 2017) and one abstract presentation
(Wekker et al., 2013) remained eligible for inclusion in the systematic
review. The PRISMA flowchart of study selection is depicted in Fig. |I.

Included studies

Study design and setting

Two studies included patients with exclusively tubal EP. One was a
multi-centre RCT conducted in teaching hospitals in the UK (Jurkovic
et al, 2017) and the other was a single-centre study conducted in

Brazil (Silva et al, 2015). A third multi-centre RCT from the
Netherlands included women with EP or PUL, with no distinction in
the data between these two conditions (EP and PUL) for outcomes
(van Mello et al., 2013). This RCT formed the basis for van Mello
et al. (2015) and the abstract presentations (Wekker et al., 2013; van
Mello et al., 2015). The authors were contacted in order to obtain
data relating specifically to participants with EP. After three attempts
with no response, the decision was made to exclude these studies
from the primary meta-analysis. Nonetheless, a sensitivity analysis on
the primary outcome was performed with the inclusion of these data.
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Figure | PRISMA flowchart of study selection.
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Participants

Participants in all studies were considered haemodynamically stable
(van Mello et al., 2013; Silva et al., 2015; Jurkovic et al., 2017). For the
studies with exclusively tubal EP, the upper limit of serum B-hCG was
set at 15001U/1 (Jurkovic et al, 2017) and 2000I1U/I (Silva et dl.,
2015). While participants in one RCT were recruited on the day of di-
agnosis of EP (Jurkovic et al, 2017), participants in the other were
recruited 48 h after the diagnosis of EP and only if there was a sponta-
neous decline in the B-hCG level (Silva et al., 2015). For the study
with EP and PUL diagnoses, recruitment necessitated that participants
had either an EP and a plateauing B-hCG level <15001U/I or a PUL
classification and a plateauing B-hCG level <20001U/l) (van Mello
et al, 2013, 2015; Wekker et al., 2013). A plateauing serum hCG was
defined as a <50% B-hCG increase or decrease between the day of
diagnosis and Day 4. Table | summarises study characteristics.

Interventions

Two studies included a comparison of i.m. injection of single-dose
methotrexate (50 mg/m? medical management) to an i.m. injection of
a placebo (saline injection; EM) (Silva et al., 2015; Jurkovic et dl.,
2017). The remaining study similarly included i.m. methotrexate
(I mg/kg) though the EM group did not receive any specific treatment
(van Mello et al., 2013, 2015; Wekker et al., 2013).

Outcomes

Three studies reported on resolution of EP, the avoidance of surgery
and time to resolution (van Mello et al, 2013; Silva et dl., 2015;
Jurkovic et al., 2017). Only a single adverse outcome was reported in
one patient in Jurkovic et al. (2017) and none in Silva et al. (2015).
Adverse events were reported in both the methotrexate and EM
groups in van Mello et al. (2013). Health-related quality of life
(HRQol) was reported by van Mello et al. (2015), and the abstract by
Wekker et al. (2013) reported on fertility outcomes. There were no
identified RCTs that met criteria for the secondary outcome of patient
preferences/experience.

Excluded studies

Following removal of duplicates and title and abstract screening, 17
studies remained for full-text review. Three studies were excluded as
they were duplicates not previously identified. One study was ex-
cluded as only women with PUL were included, and no women with
EP were participants. Two studies were excluded as they were not
RCTs. Four studies were excluded as the comparison was inappropri-
ate: three of these included prostaglandins as part of the medical man-
agement and the other compared placebo to oral methotrexate,
which is not considered a viable treatment strategy (Elson et al., 2016;
American College of Obstetrics and Gynecology (ACOG), 2018).
Two studies were not included as they were unfinished studies. Full
details of excluded studies are available in Supplementary Table SI.

Risk of bias of included studies

The risk of bias summary and graph for the included RCTs is depicted
in Figs 2 and 3, respectively.

Synthesis of results

The outcomes of the five included studies are summarised in Table I.
The study van Mello et al. (2013) forms the basis of van Mello et al.
(2015) and Wekker et al. (2013) and therefore was only listed once.
The meta-analysis and GRADE assessments, stratified by outcome, are
presented in Table Il.

For the primary outcome of resolution of tubal EP, there was insuffi-
cient evidence of a difference between EM and methotrexate: (RR
1.04, 95% Cl 0.88-1.23, P=0.67; > = 0, two RCTs, 103 patients,
moderate-certainty evidence) (Fig. 4). A sensitivity analysis was per-
formed with the addition of van Mello et al. (2013), however, this did
not change the outcome magnitude or direction significantly from the
main analysis (RR 1.08, 95% CI 0.93—-1.26, P=0.31, three RCTs, 175
patients).

Additional outcomes

For the secondary outcome of whether surgery was avoided after the
initial management strategy, there was insufficient evidence of a differ-
ence between EM and methotrexate (RR .10, 95% ClI 0.94-1.29,
P=0.25; ¥ = 24%, two RCTs, 103 patients, low-certainty evidence)
(Fig. 5). Only one adverse event was reported in one patient in the
EM group of the Jurkovic et al. (2017) study who required a blood
transfusion. As such, meta-analysis on adverse events was not possible.
The average time to resolution of EP was reported by both studies,
finding a mean difference of 3.0 days (Jurkovic et al., 2017) and 1.4 days
(Silva et al., 2015) with insufficient evidence of benefit for methotrex-
ate (pooled mean difference = —2.56, 95% Cl —7.93-2.80, P=0.35;
? = 0, two RCTs, 103 patients, low-certainty evidence) (Fig. 6).
Certainty of evidence in this case was downgraded two levels for im-
precision (recommendation would be altered if the lower versus the
upper boundary of the 95% Cl represented the true underlying effect).

All HRQoL measures improved over time (P < 0.05) and there was
no evidence of effect of treatment group on any of the HRQoL meas-
ures; Medical Outcome Study 36-Item Short Form Health Survey (SF-
36) Physical (P=0.49), SF-36 Mental (P=0.71), Rotterdam Symptom
Checklist Physical (P=0.14), Hospital Anxiety and Depression Scale
(HADS) Depression (P=0.98) and HADS Anxiety (P=0.3) (van
Mello et al.,, 2015). Similarly, there was no significant difference found
in fertility outcomes up to | year following treatment, with the metho-
trexate group having a cumulative ongoing pregnancy rate of 68.8%
and the EM group having a rate of 56.5% (RR 1.35, 95% CI 0.87-2.09)
(Wekker et al., 2013).

Discussion

Main findings

There is insufficient evidence to conclude there is a difference between
EM and intramuscular (IM) methotrexate in stable patients with serum
B-hCG < 15001U/I for the resolution of tubal EP, the avoidance of
surgery or time to tubal EP resolution. No studies were identified that
compare EM to surgical intervention. The level of certainty of the evi-
dence is moderate for resolution of pregnancy and low for avoidance
of surgery, primarily due to small sample sizes resulting in wide Cls,
which encompass a wide range of potential benefits and harms.
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~ | @ | @ | Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
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Figure 2 Risk of bias summary table. The Cochrane Risk of
Bias 2 tool was used to guide and generate this table.

Three RCTs were not included in the primary meta-analysis due to
the inclusion of patients with both PUL and EP (van Mello et al., 2013,
2015; Wekker et dl., 2013), based on the data from a single trial. The
data showed no significant difference between treatment with metho-
trexate or EM for the outcomes of resolution of EP, avoidance of sur-
gery or time to resolution. To determine the effect of our decision to

exclude these data owing to the inclusion of PUL, we performed a
sensitivity analysis including these data in the primary outcome, which
showed a similar result to the main meta-analysis. Nine women in the
methotrexate group reported side effects, including nausea, vomiting,
diarrhoea, bucositis, conjunctivitis and photosensitivity, in comparison
to three women in the EM group, who experienced nausea (van Mello
et al., 2013). HRQoL of the two groups was compared before, during
and after their treatment by van Mello et al. (2015), and no significant
difference between methotrexate and EM was found. The abstract
presented by Wekker et al. stated that no significant difference was
found in fertility outcomes between the two groups up to | year fol-
lowing treatment. However, the design for this part of the RCT was
unblinded, leading to some concern regarding risk of bias. Due to the
open design of this study, participants in the EM group of this trial may
have been more likely to receive surgery, due to concerns regarding
tubal rupture. One participant in the methotrexate group received sur-
gery as opposed to four participants in the EM group (van Mello et dl.,
2013).

Given the insufficient evidence of a difference between EM and
methotrexate and the low-moderate certainty of evidence for all
outcomes in this meta-analysis, caution should be exercised when
deciding between EM and methotrexate at this time. The EM strat-
egy does still offer the potential benefit of avoiding the side effects
of IM methotrexate or surgery. We were unable to perform a
meta-analysis on side effects or other adverse events as only one
adverse event was reported in the papers included in this meta-
analysis. Though these side effects may be rare, they can be signifi-
cant (Gaies and Jebabli, 2012), and include elevated transaminase
aspartate level, thrombocytopaenia and neutropaenia (Saleh et dl.,
2016).

A further potential advantage of EM is that there is the possibility to
attempt to conceive again more quickly than patients treated with
methotrexate, who are advised to wait 3 months (Elson et al., 2016).
However, a recent prospective observational cohort study found that
in 5% of patients with tubal EP managed expectantly, it took longer
than 3 months for the physical resolution on transvaginal ultrasonogra-
phy after the B-hCG had normalised (Dooley et al., 2020). This sug-
gests that further research may be required to determine when
patients can attempt to conceive again following EM of tubal EP.
Currently, there are no official guidelines stating when conception can
be attempted following EM (American College of Obstetrics and
Gynecology (ACOG), 2018; National Institute for Health and Care
Excellence (NICE), 2019).

It is important to note that all the participants in the studies included
in this systematic review and meta-analysis were low-risk EPs. The se-
lection criteria for all three studies (van Mello et al., 2013; Silva et al.,
2015; Jurkovic et al., 2017) specified a relatively low maximum B-hCG
level, required participants to be haemodynamically stable and ex-
cluded any patients with signs of potential tubal rupture on ultrasound.
van Mello et al. (2013) also required women to have a plateauing se-
rum B-hCG level, defined as <50% increase between Day 0 and Day
4. Similarly, Silva et al. (2015) required declining titres of B-hCG 48 h
prior to treatment. As such, generalisability of these studies’ results
and the results of this meta-analysis may be limited beyond patients
that meet these particular criteria.
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Figure 3 Risk of bias graph. The Cochrane Risk of Bias 2 tool was used to guide and generate this graph.
Table Il Meta-analysis and GRADE assessments, stratified by outcome: summary of findings.
Outcomes n studies Number of patients Effect Certainty Importance
(GRADE)
Methotrexate Placebo Relative risk Absolute per
(95% CI) 1000 (95% CI)
Resolution 2 RCTs 43/52 41/51 1.04 34 more per 1000 DDD There is insufficient evidence that
of EP (82.7%) (80.4%)  (0.88-1.23)  (from 103 fewer to 196 more) MODERATE' methotrexate yields a difference
in resolution of EP compared to EM.
Avoidance 2 RCTs 44/52 41/51 1.09 76 more per 1000 DD There is insufficient evidence that
of surgery (84.6%) (80.4%)  (0.91-1.32)  (from 76 fewer to 271 more) LOW?  methotrexate yields a difference in
the avoidance of surgery compared
to EM.
Time to resolution (days) 95% CI P-value
Time to 2 RCTs DD There is insufficient evidence that
resolution —2.56 days, favouring EM ~7.93-2.80 0.35 LOW? methotrexate yields a difference in
of EP time to resolution compared to EM.

GRADE Working Group grades of evidence:

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

'Downgraded one level for imprecision: small sample size, 95% Cl crosses both benefit and harm.

2Downgraded two levels for imprecision: small sample size, very wide 95% confidence interval.

GRADE, Grading of Recommendations Assessment, Development and Evaluation; EM, expectant management.

Strengths and limitations

The systematic review and meta-analysis were conducted with rigor-
ous methodology. An extensive search strategy was created for this
study, with strict inclusion and exclusion criteria. Valid data synthesis
methods were applied, and no language restrictions were imposed.
Validated tools were utilised for quality assessment, including the most
up-to-date Cochrane Risk of Bias 2 tool (Sterne et al., 2019) and the
GRADE guidelines (Guyatt et al., 2009), as well as the GRADEpro and
Cochrane methods tool (GRADEpro GDT, 2015). The rigid inclusion
criteria were necessary so that only RCTs with a clearly described
methodology were included, diminishing the risk of bias due to poor
study design and execution. This meta-analysis was limited by the lack
of RCTs on this topic. Following full-text screening, five studies were

eligible for this systematic review, but only two were eligible for pri-
mary meta-analysis, reducing its potential impact. Though there is
some clinical heterogeneity between the two RCTs regarding the
trend in B-hCG at the time of recruitment, there is overall much less
clinical heterogeneity than present in the most recent NICE guidelines
(National Institute for Health and Care Excellence (NICE), 2019).

Comparison with existing literature

The studies included in our analysis are the only RCTs comparing EM
to i.m. methotrexate in women with a tubal EP. The UK’s NICE guide-
lines suggest offering EM to women that are asymptomatic, with the
gestational sac measuring <35mm, no foetal heartbeat on ultrasound
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Study name Comparison Qutcome
Risk Lower
ratio limit
Jurkevie 2017 Expectant Management Resolution of eclopic pregrancy  1.087 0.868
Silva 2015 Expectant Management  Resolution of ectopic pregnancy 0.975 0.752
1.037 0.875

Statistics for each study

Uppe
limit

1.361
1.264
1229

r

Risk ratio and 95% CI

Z-Value p-Value
0.723 0.469
-0.191 0.848

0421 0.674

0.5

Favars Expectant Management Favars Mathotrexate

Figure 4 Forest plot for successful resolution of tubal ectopic pregnancy after initial treatment with methotrexate or expectant

management.
Study name Comparison Qutcome Statistics for each study Risk ratio and 95%Cl
Risk Lower Upper
ratio limit limit Z-Value p-Value
Jurkaovic 2017 Expectant Management  Surgery avoided 1.183 0.965 1.450 1613 0.107
Silva 2015 Expectant Management Surgery avoided 0875 0.752 1.264 -0.191 0.848
1.088 0.936 1.290 1.150 0.250

0.5

Figure 5 Forest plot for avoidance of surgery after initial treatment with methotrexate or expectant management.

Study name Comparison Outeome
Differance
i means

Standard
wrmor

Lower

Variance Emit

Juskovic 2017 Expectant Time o resolifion (days) -3.000 am 10,308 8203

Sihva 2015 Expoctant Time o resokiicn (days) 1,400 5231 27.360 11852

-2.562 2736 7487 7925

Figure 6 Forest plot for time to resolution (days) of tubal
expectant management.

and a serum B-hCG level of <10001U/I; and considering EM for
patients with the same criteria but serum B-hCG level of 1000—
I5001U/1 (National Institute for Health and Care Excellence (NICE),
2019). The NICE recommendations are based on an ‘evidence review’
including the following: the two RCTs comparing EM to i.m. metho-
trexate that we included in our meta-analysis (Silva et al, 2015;
Jurkovic et al., 2017); the RCT conducted on women both with EP
and PUL, including a second publication investigating the outcome of
HRQoL (van Mello et al., 2013, 2015) which were included in our sys-
tematic review; and an RCT comparing EM to oral methotrexate
(Korhonen et al., 1996). The NICE recommendations study inclusion
criteria may be considered questionable, as current standard of care

Statistics for each study

Difference in means and 95% C1

Upper
[ FATA pValue

3293 0584 0350

0788

8852 0288

2801 0536 0349

-8.00

Favors

ectopic pregnancy after initial treatment with methotrexate or

includes use of im. methotrexate but not oral methotrexate
(American College of Obstetrics and Gynecology (ACOG), 2018;
National Institute for Health and Care Excellence (NICE), 2019) and
not treating patients with PUL classification with methotrexate
(Fridman et al., 2019). Our sensitivity analysis included the van Mello
(2013, 2015) studies that recruited patients with PULs and this did not
change the result of our primary analysis, but we did not include the
study with oral methotrexate, which may explain the difference in
results from the NICE recommendations. While there may be appro-
priate indications for EM, we do not believe the current guidance
provided by large governing bodies (American College of Obstetrics
and Gynecology (ACOG), 2018; National Institute for Health and
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Care Excellence (NICE), 2019) encompasses the most relevant litera-
ture and/or up-to-date evidence.

Although the trials included in our systematic review are the only
RCTs comparing EM to im. methotrexate, larger non-randomised
studies have been conducted. A prospective observational study with
146 participants found that in 71.2% of patients, the tubal EP resolved
spontaneously without the need for any further intervention (Mavrelos
et al, 2013). Similarly, a retrospective cohort study with 266 partici-
pants had a 61% success rate of EM (Helmy et al.,, 2015). Another
prospective observational study found a success rate of 70%, with 107
patients (Elson et al, 2004). Despite these studies not being con-
ducted with the rigorous methodology of an RCT, these results are
important to consider in the evidence base for EM and show that
some centres are implementing this management strategy relatively
successfully.

Beyond the trend to consider EM as a viable option in the treatment
of EP, predictors of success of the EM strategy have begun to be ex-
plored, which has resulted in improved criteria for patient selection
(Kirk et al., 201 1). A cohort study found that the serum B-hCG ratio
(the trend in serum B-hCG from diagnosis to 48 h following diagnosis)
was the most important predictor of successful medical management
and EM, with lower ratios being predictive of success of non-surgical
management (Kirk et al., 2011). A history of EP was another important
variable in the participants treated expectantly. In this group, patients
with a history of EP had a 38% rate of successful EM in comparison to
88% in those with no history of EP (Kirk et al., 201 ). Additionally, EM
was more likely to be successful in participants presenting with bleed-
ing and pain, which may have been indicative of active resolution of
tubal EP (Kirk et al., 201 1). The results of this study provide an impor-
tant insight into predictors of successful EM that should be considered
when deciding on a treatment strategy.

The findings from Kirk et al. (2011) are in line with the multivariate
logistic regression conducted by Jurkovic et al. (2017), which found
that for each unit increase in B-hCG, there was a 0.15% increase in
the odds of treatment failure (odds ratio 1.00, 95% CI 1.00-1.00,
P=0.02). Additionally, participants with a baseline serum B-hCG of
1000—-15001U/1 had a significantly higher failure rate (RR 3.6, 95% ClI
1.60-8.00, P=0.00) in both methotrexate and EM groups. Silva et al.
(2015) and van Mello et al. (2013) did not conduct any analysis with
regards to predictors of success, and we are therefore unable to draw
any conclusions from these studies.

A recent meta-analysis demonstrated that the two-dose methotrex-
ate protocol is more effective than single-dose methotrexate for reso-
lution of tubal EP (Alur-Gupta et al, 2019). At present, single-dose
methotrexate is still recommended by ACOG (American College of
Obstetrics and Gynecology (ACOG), 2018) though there is no com-
ment by NICE on dosing regimens in their latest guideline (National
Institute for Health and Care Excellence (NICE), 2019). The patients
in the methotrexate group of van Mello et al. (2013) were given fur-
ther doses of methotrexate if the B-hCG level did not decrease by
15% at the weekly follow-up appointment, up to a maximum of four
doses. The patients in the EM group of van Mello et al. (2013) were
not given any specific treatment initially, but were given i.m. metho-
trexate if the B-hCG had increased at the weekly follow-up appoint-
ments, up to a maximum of four doses. Participants in Jurkovic et al.
(2017) and Silva et al. (2015) were not given any further doses of
methotrexate. This brings into question whether the medical

treatment of tubal EP would have been demonstrated to be more suc-
cessful than EM if a two-dose protocol had been implemented in all
studies included in this meta-analysis. While a two-dose protocol
would increase the active intervention rate and increase resource uti-
lisation at the time of initial intervention, if it decreases the need for
subsequent intervention, particularly surgery, which is costly and has
greater morbidity, this could be preferable. What is missing in these
studies and in the literature broadly is guidance on patient preference
and this should ideally be described through formal efforts on patient-
reported outcome measures.

Conclusions and implications

We found insufficient evidence of differences in terms of resolution,
avoidance of surgery and time to resolution between EM and medical
(i.m. methotrexate) management. Given the low-moderate certainty
of evidence for all outcomes in this meta-analysis, large RCTs compar-
ing interventions for tubal EP are needed, including surgical manage-
ment. At this time, caution should be exercised when deciding
between EM and methotrexate, always contextualising the patient
characteristics and patient preferences.

Supplementary data

Supplementary data are available at Human Reproduction Open online.
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