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meta-analysis
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of Pharmacology, St. Paul's Hospital Millennium Medical College, Addis Ababa, Ethiopia, *Department of
Obstetrics and Gynaecology, St. Paul's Hospital Millennium Medical College, Addis Ababa, Ethiopia

Objective: To compare mifepristone plus a misoprostol-combined regimen with
misoprostol alone in the medical abortion of first trimester pregnancy.

Methods: An internet-based search of available literature was performed using text
words contained in titles and abstracts. PubMed/Medline, Cochrane CENTRAL,
EMBASE, and Google scholar were used to locate English-based articles
published until December 2021. Studies fulfilling the inclusion criteria were
selected, appraised, and assessed for methodological quality. The included
studies were pooled for meta-analysis, and the results were presented in risk
ratio at a 95% confidence interval.

Findings: Nine studies comprising 2,052 participants (1,035 intervention and 1,017
controls) were considered. Primary endpoints were complete expulsion,
incomplete expulsion, missed abortion, and ongoing pregnancy. The
intervention was found to more likely induce complete expulsion irrespective of
gestational age (RR: 1.19; 95% ClI: 1.14-1.25). The administration of misoprostol
800 mcg after 24 h of mifepristone pre-treatment in the intervention group
more likely induced complete expulsion (RR: 1.23; 95% Cl: 1.17-1.30) than after
48 h. The intervention group was also more likely to experience complete
expulsion when misoprostol was used either vaginally (RR: 1.16; 95% Cl: 1.09-
1.17) or buccally (RR: 1.23; 95% Cl: 116-1.30). The intervention was more
effective in the subgroup with a negative foetal heartbeat at reducing
incomplete abortion (RR: 0.45; 95% Cl: 0.26-0.78) compared with the control
group. The intervention more likely reduced both missed abortion (RR: 0.21;
95% Cl: 0.08-0.91) and ongoing pregnancy (RR: 0.12; 95% Cl: 0.05-0.26). Fever
was less likely to be reported (RR: 0.78; 95% CI: 0.12-0.89), whereas the
subjective experience of bleeding was more likely to be encountered (RR: 1.31;
95% ClI: 1.13-1.53) by the intervention group.

Conclusion: The review strengthened the theory that a combined mifepristone
and misoprostol regimen can be an effective medical management for inducing
abortions during first trimester pregnancy in all contexts. Specifically, there is a
high-level certainty of evidence on complete expulsion during the early stage
and its ability to reduce both missed and ongoing pregnancies.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42019134213, identifier CRD42019134213.
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Introduction

Abortion is a medical phenomenon that requires either a
drug- or a non-drug-based intervention (1). The reasons for
seeking abortion services may vary among different groups. A
significant number of pregnant women appear to visit health
facilities for emergency management of induced abortion (2).
While those women with unwanted pregnancy and having an
intention to stop at early weeks of gestation is one inevitable
characteristic of this group, attendance following an intrauterine
foetal death or viability failure, due to various causes, is
frequently mentioned (3-5). Numerous studies indicate that
using medications, especially mifepristone and misoprostol, is
preferred over aspiration or curettage interventions for
terminating a first trimester pregnancy (6, 7) or evacuating an
early pregnancy failure (8). The drugs can be self-administered
with a maximal success rate compared with manual aspirations
(8-10). According to a study in 2012, approximately 75% of
healthcare providers in Canada and 98% of providers in the
United States offered medication abortion to people younger
than 18 years of age (6). A report also showed that medication
abortion accounted approximately 45% of the abortions in the
United States in 2022 (11), and out of the legally induced
abortions reported to the Centers for Disease Control and
Prevention in 2020, 51.0% were early-stage ones (12).

Endogenous with the property of uterine
contractility include prostaglandins (PGE2 and PGF2a) and their

synthetic analogues (gemeprost, sulprostone, meteneprost, and

substances

misoprostol), cytotoxic drugs such as methotrexate, anti-
progesterone mifepristone, and aromatic organic compounds
such as ethacridine lactate (13, 14). It is widely accepted that a
remarkable possibility of attaining a complete expulsion of
conceptus tissue occurs when prostaglandin analogues and
mifepristone are used together (15, 16). The introduction of
these agents in maternal healthcare has also resulted in a
breakthrough in preventing premature mortality and pregnancy-
related maternal complications (17).

The effect of prostaglandins alone and combined agents in
first trimester pregnancy termination was evaluated in a
systematic review by Kulier et al. (18). Four out of five studies
included in the review compared combinations other than
mifepristone and misoprostol against misoprostol alone on
successful abortion and side effects. To examine more outcomes
and include studies after 2004 was sought as an additional
justification for this review. The two regimens have important
pharmacokinetic and pharmacodynamic properties, making
them drugs of choice in maternal healthcare and family
planning programmes. Among all prostaglandin analogues that
contract the uterus and ripen the cervix, misoprostol is the
most widely used agent that is also orally active, stable at room
temperature, and relatively inexpensive (19, 20). In addition, it
is well absorbed following oral, vaginal, buccal, or sublingual
administration and has a proven safety record (20). Advances in
reproductive health and gynaecology practices have enabled the
administration

of mifepristone, a progesterone receptor

antagonist, prior to misoprostol, to attain effective termination
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of pregnancy (21). This drug substantially blocks the P
receptors (progesterone receptors) in the placenta, resulting in
the cessation of uterine implantation (22). A combination of
mifepristone with misoprostol, even at a low dose, is highly
effective and acceptable as a self-administered abortifacient
often recommended as the preferred combination regimen
(22-24).

Original clinical trials (23-25) and reviews (26, 27) showed
that the combination regimen of mifepristone and misoprostol
resulted in a higher success rate compared with the misoprostol
alone in second trimester abortions. On the other hand, a
systematic review conducted to determine the effects of
mifepristone during third trimester cervical ripening concluded
to have inadequate evidence for suggesting the drug for labour
induction (28). A thorough investigation into whether the
termination of first trimester pregnancy with mifepristone
followed by misoprostol would produce a better outcome when
compared with misoprostol alone remains uncertain. In
addition, the fact that Ileast
procedures are rising from 1% in developed countries to 54%

safe practices of abortion
in developing countries, along with the ever-growing prevalence
of very early trimester abortions (<9 weeks of gestation)
worldwide, with most groups at risk being younger women
(29), calls for collecting a rich source of information and
making a precise level of estimate on the effect of the two
drugs in this population.

The rate of successful abortion was also reported to vary with
the timing of subsequent misoprostol administration following
mifepristone (30). The systematic reviews conducted so far have
significant variations in terms of the designs employed, drugs
considered, target population factors, as well as statistical
measures applied by original studies, consequently ending with
diverse conclusions (31, 32). This again raises a question whether
the conjugate result really assures that what is claimed in certain
controlled trials (23, 30, 33-38) holds a consistent trend strength
and direction of effect in extended weeks of gestation. Apart
from the effect on terminated live tissue, the expulsion rate of a
dead embryo prior to drug administration would be one factor
requiring evaluation.

The objective of this systematic review is to compare the
mifepristone plus misoprostol regimen with misoprostol alone in
the medical abortion of first trimester pregnancy on the basis of
randomized or quasi-randomized control trials conducted at
different times until December 2021.

Review question(s)

This review throws up the question: What is the effectiveness of
mifepristone plus misoprostol compared with misoprostol alone
for inducing abortion in the first trimester of pregnancy. More
specifically, it attempts to evaluate and compare the incidence of
complete abortion and potential complications, namely,
incomplete abortion, missed abortion, and ongoing pregnancies
as well as side effects following the administration of the

respective regimens in both populations.
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Inclusion criteria
Participants

The review considered studies that included pregnant women
with live or dead foetus during the first trimester (<12 weeks of
gestation) who visited health facilities seeking induced medical
abortion. Studies that involved pregnant women who received
additional means of interventions along with drugs, those who
did not come under the purview of the defined trimester, or
those presented with amniotic sac out of the uterus were excluded.

Intervention(s)

This with
randomized study populations to receive mifepristone plus

review considered controlled clinical trials
misoprostol as an intervention group for first trimester abortion.
Misoprostol could be administered at least 24 h apart from
mifepristone by any route. When necessary, additional doses of

misoprostol might be considered.

Comparator(s)

Populations that have been assigned to receive the misoprostol-
alone regimen as an alternative means of first trimester medical
abortion were considered comparators. The drug could be
administered after or followed by placebo and 3-48 h apart
between subsequent doses. Frequency may depend on unit doses
and last at least until the third day via any route.

Outcomes

This review considered incidence of the following outcomes:
complete expulsion or abortion, incomplete abortion, missed
abortion or miscarriage, and ongoing or continuing pregnancy
confirmed by ultrasound sonography and expert opinion. In
addition, incidence of any other form of complications and side
effects following medication administration was evaluated. These
outcomes were measured by using risk ratio (RR).

Types of studies

All controlled clinical trials with true or quasi randomization
were planned for inclusion. As the problem in question is best
addressed through controlled designs, such studies published
right from database inception to December 2021 were considered
in the review. Because of language barriers, articles published in
a language other than English were not eligible.
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Methods

This systematic review was conducted in accordance with the
Joanna Briggs Institute (JBI) methodology for systematic reviews
of effectiveness evidence (39).

Search strategy

The search strategy was aimed to locate both published and
unpublished studies. An initial limited search of Medline and
Cochrane CENTRAL was undertaken to identify articles on the
topic. The text words contained in the titles and abstracts of
relevant articles and the index terms used to describe the articles
were used to develop a full search strategy for PubMed/Medline
SI), Cochrane = CENTRAL
and EMBASE (Ovid)
(Supplementary Appendix SI), WHO Trial Registration dataset,

(Supplementary  Appendix
(Supplementary  Appendix  SI),

and Google Scholar. The search strategy that covers all identified
keywords and index terms was adapted for each included
information source. The reference list of all studies selected for
critical appraisal was screened for additional studies.

Information sources

An electronic search of various databases or digital libraries
such as PubMed, EMBASE, and Cochrane CENTRAL was done
for published reports. Grey literature sources as Google Scholar
and the WHO international clinical trial registry platform were
included as a source log.

Study selection

Following the search, all identified citations were collated and
uploaded into EndNote and duplicates were removed. Titles and
abstracts were then screened by two independent reviewers for
assessment against the inclusion criteria for the review.
Potentially relevant studies were retrieved in full and their
citation details imported into the Joanna Briggs Institute System
for the Unified Management, Assessment and Review of
Information (JBI SUMARI) (Joanna Briggs Institute, Adelaide,
Australia) (40). The full text of selected citations was assessed in
detail against the inclusion criteria by two independent reviewers.
Reasons for exclusion of full text studies that did not meet the
inclusion criteria were recorded and reported in the systematic
review. Any disagreements that arose between the reviewers at
each stage of the study selection process were resolved through
discussion or with a third reviewer. The results of the search
were reported in full in the final systematic review and presented
in a Preferred Reporting Items for Systematic Reviews and Meta-

analyses (PRISMA) flow diagram (41).
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Assessment of methodological quality Assessing certainty in the findings

Eligible studies were critically appraised by two independent The Grading of Recommendations, Assessment, Development
reviewers (TS and LB) at the study level for methodological and Evaluation (GRADE) approach for grading the certainty of
quality in the review using standardized critical appraisal evidence was followed and a Summary of Findings (SoF) was
instruments from the Joanna Briggs Institute for experimental  created using GRADEPro GDT 2015 (McMaster University, ON,
studies (40). Any disagreements that arose were resolved through  Canada) (43). The SoF was used to present the following
discussion or with a third reviewer. The results of critical information on main outcomes: incidence of complete expulsion
appraisal were reported in narrative form and in a table (Table 1).  or abortion with appropriate stratification, incomplete abortion,

missed abortion, ongoing pregnancy for the treatment and
control groups, estimates of relative risk, a ranking of the quality
Data extraction of the evidence based on the risk of bias, directness,
heterogeneity, precision, and risk of publication bias of the

Data were extracted from studies included in the review by two ~ review results (Table 2).

independent reviewers (TS and LB) using the standardized data

extraction tool from the JBI database (40). The data extracted

that included specific details about the populations, study Regylts
methods, interventions, and outcomes of significance to the

review objective indicated the specific details. Any disagreements Study inclusion
that arose between the reviewers were resolved through

discussion or with the third reviewer (MS). A total of 1,10,594 studies were located using a systematic

search of bibliographic databases and an additional 11 items
were identified through a hand search. The databases searched
Data synthesis were PubMed, EMBASE, and Cochrane CENTRAL. The hand
search items comprised the WHO trial registry platform and
Studies were pooled in statistical meta-analysis using review  Google Scholar. Of the 1,10,605 records, 13 duplicates were
manager (RevMan) software version 5.3 (42). Effect sizes were  removed. A further screening of the titles and abstracts resulted
expressed as odds ratios and their 95% confidence intervals  in the exclusion of 10,559 items.
were calculated for analysis. Heterogeneity was assessed Two reviewers (TS and LB) independently reviewed the 33 full
statistically using the standard x> and I® tests. Statistical articles and excluded 23 articles as per the PICO criteria of the
analysis was performed using the fixed effects model. Sensitivity =~ review question. Of these, one article was found as a conference
analysis was conducted by excluding certain studies with  abstract on a population of unknown gestational age, and a full
relative effect change in a subgroup (36). It was also likely that  text was not accessed since there was no reply from the author
the robustness of the review was checked against any changes  (44). A study by Dabash et al. (45) was excluded because the
in the analysis method. Where a presentation of all pooling same study was published in an earlier volume of the same
data was not possible, the findings were presented in narrative  journal and contained the same co-authors who were included
form as appropriate. by us in the review (38). One article, which was published in

TABLE 1 Methodological quality assessment of included studies.

Citation Q1 (0) Q3 Q4 (0 (0]9) Q7 Q8 Q9 Q10 Q11 Q12 Q13
Blum et al. (38) Y Y Y Y Y Y Y Y Y Y Y Y Y
Chawdhary et al. (36) N N U N N Y Y Y Y Y Y Y N
Dahiya et al. (37) U U Y U N Y Y Y Y Y Y Y 10)
Dalenda et al. (32) N N Y N N Y Y Y Y Y Y Y N
Fekih et al. (50) Y Y Y Y N Y Y Y Y Y Y Y Y
Jain et al. (35) Y Y Y Y Y Y Y Y Y Y Y Y Y
Ngoc et al. (23) Y Y Y Y Y Y Y Y Y Y Y Y Y
Schreiberet al. (30) Y Y Y N N Y Y Y Y Y Y Y Y
Stockheim et al. (34) Y Y Y N N U Y Y Y Y Y Y Y
% 66.66 66.66 88.88 44.44 33.33 88.88 100.0 100.0 100.0 100.0 100.0 100.0 66.66

Q1: Was true randomization used for assignment of participants to treatment groups? Q2: Was allocation to treatment groups concealed? Q3: Were treatment groups
similar at the baseline? Q4: Were participants blind to treatment assignment? Q5: Were those delivering treatment blind to treatment assignment? Q6: Were outcome
assessors blind to treatment assignment? Q7: Were treatment groups treated identically other than the intervention of interest? Q8: Was follow-up complete and if
not, were differences between groups in terms of their follow-up adequately described and analyzed? Q9: Were participants analyzed in the groups to which they
were randomized? Q10: Were outcomes measured in the same way for treatment groups? Q11: Were outcomes measured in a reliable way? Q12: Was appropriate
statistical analysis used? Q13: Was the trial design appropriate, and were any deviations from the standard RCT design (individual randomization, parallel groups)
accounted for in the conduct and analysis of the trial?
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TABLE 2 Summary of findings.

10.3389/fgwh.2023.1112392

Mifepristone plus misoprostol compared with misoprostol alone for first trimester medical abortion

QOutcomes Anticipated absolute effects® Relative
(95% Cl)
(@)}
Risk with
misoprostol

alone

Risk with
mifepristone
plus misoprostol

effect (95%

\[e} of
participants
(studies)

Certainty of Comments
the evidence

(GRADE)

Complete expulsion based on 775 per 1,000 | 922 per 1,000 RR 1.19 1,466 (5 RCTs) | @®@®@® High | Although there is a moderate level of
gestational age follow-up: max. 63 days (883 to 968) (1.14 to heterogeneity in the >49 days of the gestation
1.25) subgroup, no significant difference was found
between the treatment arms affecting the
effect measure
Complete expulsion based on 787 per 1,000 | 905 per 1,000 RR 1.15 2,052 (9 RCTs) | @@ Intervention group receiving either 400 mcg
frequency/dosage of misoprostol (873-944) (1.11-1.20) Moderate” or 800 mcg of misoprostol after 48 h of
(expulsion with dosage) assessed with mifepristone pre-treatment may not
ultrasound sonography and expert experience a high level of complete expulsion
opinion compared with the control group
Complete expulsion success with foetal | 787 per 1,000 | 905 per 1,000 RR 1.15 2,052 (9 RCTs) | @O Despite a considerable level of overall and
heart beat (FHB) (873-944) (1.11-1.20) Moderate® subgroup heterogeneity, the intervention may
be more likely to induce complete expulsion
compared with control
Complete expulsion success with the | 787 per 1,000 | 905 per 1,000 RR 1.15 2,052 (9 RCTs) | @0 Administration of misoprostol vaginally or
route of misoprostol administration (873-944) (1.11-1.20) Moderate? buccally appears to more likely induce
complete expulsion in the intervention group
compared with the control group
Incomplete abortion 64 per 1,000 | 43 per 1,000 RR 0.67 2,052 (9 RCTs) | @@ The intervention may be more likely to reduce
(29 to 61) (0.46-0.96) Moderate® incomplete abortions compared with control
Missed abortion 56 per 1,000 | 12 per 1,000 RR 0.21 822 (2 RCTs) | @®®® High | The intervention may significantly reduce the
(4-30) (0.08-0.54) risks of missed abortions
Ongoing pregnancy 129 per 1,000 | 15 per 1,000 RR 0.12 822 (2 RCTs) ®DD® High | The intervention may significantly reduce the
(6-34) (0.05-0.26) risks of ongoing pregnancies

Cl, confidence interval; RR, risk ratio.
GRADE Working Group grades of evidence.

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of the effect.

Explanations.

°The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95% Cl).

®There is a moderate level of heterogeneity among included studies in terms of effect by route of administration.

“There is a high level of heterogeneity among included studies. Even a severe inconsistency is seen within each considered subgroup.

9There is a moderate level of heterogeneity among included studies in terms of the route of misoprostol administration.

“Pooled estimate shows a moderate level of heterogeneity between the considered subgroups and inconsistent report. In addition to a few studies, a significant level of

heterogeneity exists in one subgroup.

2012 and included in this review (37), was excluded since it was
found to be republished by a different journal and had a sole
author (46). The title by Ngo and Park (47) was a letter to the
editor’s commentary on a cautious interpretation of the
conclusions in a study by Ngoc et al. (23). This study was
included in our review.

Two conference abstracts of the same study were found to be
published in different journals (48, 49). Accessing the full text of
these studies was impossible as the authors did not reply to
email requests. Nonetheless, a potential contribution of three
excluded studies remains unknown unless the population is
clearly defined in the first trimester (44) or a subgroup analysis
has been presented for 9-12 weeks of gestation (48, 49). All the
nine included studies (23, 30, 33-38, 50) were RCTs conducted
in either teaching hospitals or maternity centres (Supplementary
Appendix SIII). Two of the studies (30, 34) were conducted on
populations with missed abortion or a blighted ovum. One study

(51) conducted on a population of missed abortion was excluded

Frontiers in Global Women's Health 05

on reasons of methodological quality. The study employed a
crossover design with three treatment arms that included the
groups of interest to this review, but a significant proportion of
participants in the mifepristone plus misoprostol group had been
intervened with surgical evacuation because of medication side
effects. The fact that in five out of six participants in the
mifepristone plus misoprostol group evacuation was done before
commencing misoprostol might be a potential source of variation
that will distort comparison. Details of the search and study
selection process are shown in Figure 1. A list of all excluded
studies is presented in the appendix (Supplementary Appendix
SII) of the Supplementary File.

Methodological quality

As presented in Table 1 (23, 30, 32, 34-38, 50), the
methodological quality of the included studies was low for the
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Records identified through a Additional records identified
systematic search (N=110594) through other sources (N=11)
s PubMed=110576 WHO Trial Reg. Platform=2
=] EMBASE=3 Google Scholar= 8
£ Cochrane CENTRAL=15 Other (hand search) =1
@
g
Records after duplicates removed
sy (N=110592)
m i
C
=
(]
o
2 Records screened (title
and abstract) Records excluded
(N=110592) (N=110558)
Author not reply/unable to
N’ l get full manuscript (N=1)
Full-text articles -
assessed for eligibility Articles excluded on
N=33 reading full-text (N=23)
P (N=33)
kn
B
=
o Articles excluded on
Articles assessed for chitical.appraisal (N=1,
 S—— quality (N=10)
e
o 3 :
g Number of articles included
3
= (N=9)
N/
FIGURE 1
PRISMA flow chart of the study selection process (41).

following two questions: Q4: Were participants blind to treatment
assignment? And Q5: Were those delivering treatment blind to
treatment assignment? studies (30, 33, 34, 36),
participants were not blinded to treatment assignment, while this
was unclear in one study (37). In six of the studies (30, 33, 34,
36, 37, 50), healthcare personnel delivering treatment were not
blinded. The quality of the included studies could be deemed
adequate in the light of the 1st, 2nd, and last appraisal questions.
Only three of the nine studies were characterized by the

In four

parameters of unclear (37) or no (33, 36) true randomization,
allocation concealment, or appropriate design. The quality of the

Frontiers in Global Women's Health

included studies could be regarded as high for the remaining
evaluations (Table 1).

Characteristics of included studies

Study design and setting

All the nine included studies (23, 30, 33-38, 50) were RCTs
conducted in either teaching hospitals or maternity centres
(Supplementary Appendix SIII). Two RCTs were conducted in
the United States (30, 35), two in Tunisia (33, 50), one in
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Vietnam (23), one in Israel (34), one in India (37), one in Nepal
(36), and one in Vietnam and Tunisia (38).

Participants

Data were extracted from a total of 2,052 pregnant women seeking
induced medical abortion for either live or blighted ovum. Of these,
1,035 were assigned to the intervention (mifepristone followed by
misoprostol) and 1,017 belonged to the control group assigned with
the misoprostol-only regimen. The enrolled sample size of the
studies ranged from 100 (36, 37) to 441 subjects (38) for both
groups. The mean age of the participants ranged from 26 + 6.0 years
vs. 27+6.0 years between the intervention and control groups,
respectively, in the study by Jain et al. (35), to 32 + 6.0 years (both
groups) in the one by Stockheim et al. (34) Minimum and
maximum age of women was reported by Blum et al. (38) to range
from 15 to 45 (intervention group) to 18-46 (controls).

Three of the studies (35, 37, 50) reported the mean age of
gestation in days ranging from 44.28 +5.93 (intervention) vs.
43.44 + 6.54 (control) (37) to 47 £6.15 (intervention) vs. 47 +
6.04 (control) groups (35). However, a higher mean gestational
age of 10.1 + 1.1 weeks was reported by Dalenda et al. (33).

There was no consistency in documenting gravidity and parity
across the included studies. In the study by Ngoc et al. (23), the
mean (SD) number of gravidity was small (2.5+ 1.3 vs. 2.6 £ 1.5)
compared with the highest figure reported by Fekih et al. (50)
(3.35+1.47 vs. 3.5%+1.9) between the intervention and the
control groups, respectively. Meanwhile, the lowest and highest
numbers of parity were reported in the study by Stockheim et al.
(34), which ranged from 0 to 10 and a mean (SD) of 1.7 £ 1.8 vs.
1.4 + 1.8 between the two respective groups.

In four studies that reported on marital status, Dalenda et al.
(33) reported that about half of the participants were married,
and in the rest of the studies (23, 38, 50), it was reported that
more than two-third of the participants were married. Ethnic
diversity among the participants was reported in the studies by
Schreiber et al. (30) and Jain et al. (35).

Comparisons and treatment delivery

All of the included studies evaluated two arms of treatment:
mifepristone plus misoprostol as an intervention and misoprostol
only as a comparator regimen group. In four studies (23, 30, 37,
38), it was reported that the mifepristone pre-treatment group
received 200 mg of oral mifepristone on day one, followed, 24 h
later, by 800 mcg of misoprostol. In the study by Stockheim et al.
(34), it was reported that 600 mg of the drug was used as part of
pre-treatment. Of the five studies in which it was reported that
misoprostol was administered after 48 h of giving mifepristone,
two studies (33, 50) reported the use of a 400 mcg dose, whereas
in three (34-36), patients reportedly received 800 mcg of the drug.

On the other hand, first-day misoprostol was delivered after
placebo in control groups in three studies (23, 35, 38). In one of
these studies (38), it was reported that a higher dose of
1,600 mcg was given 3 h apart on the second day, while 800 mcg
dose was used buccally (23) and vaginally (35) on the third day
of a placebo. In five other studies (30, 33, 36, 37, 50), it was
reported that misoprostol was administered on the first day as a
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single dose of 800 mcg (4 tablets of 200 mcg), followed, 4 h, by
another 800 mcg dose in one study (50). In their study,
Stockheim et al. (34), however, reported that a 400 mcg oral dose
was used 3 h apart. Four studies reported that the drug was used
vaginally (30, 33, 35, 36), and four other studies showed that it
was administered either sublingually (50) or buccally (23, 37, 38).
The control groups in the study by Dahiya et al. (37) were
administered with only a single dose of misoprostol on day one.
In both groups, either placebo or mifepristone was given to
participants to  swallow immediately, and additionally,
misoprostol was provided to be taken at home. For the controls
who were administered with misoprostol, either the provider had
to insert the drug vaginally (30, 33, 36) or the participants were
instructed to hold the drug buccally (37), take it sublingually

(50), or consume it orally (34).

Outcomes

There was considerable similarity in the measurement of
treatment outcomes across all included studies. The outcomes
were classified as primary and secondary, as presented below.
Subgroups were evaluated when appropriate.
Primary outcomes:

o Complete expulsion/abortion (23, 30, 33-38)
o Incomplete abortion (23, 30, 33-38, 50)

« Ongoing pregnancy (23, 38)

o Missed abortion (23, 38)

Secondary outcomes:

« Headache (30, 37)

o Fever (23, 30, 33-38, 50)

o Chills (23, 30, 33, 35-38)

« Nausea or vomiting (23, 30, 33, 35-38, 50)

o Diarrhoea (23, 30 33, 35-38, 50)

o Bleeding (subjective reporting) (23, 33, 38)
 Bleeding (mean hg count) (35, 36, 50)

« Pain (subjective reporting) (23, 30, 33, 35-38, 50)

Outcome assessment

In all cases, outcome was measured by using an expert’s clinical
evaluation and transvaginal sonography (ultrasound imaging).
Participant appointments for outcome measurement ranged from the
third day (48 h) of drug administration, in the study by Chawdhary
et al. (36), through 1 week (23, 30, 37, 38) and 2 weeks (33, 34, 37,
50). In addition to post-intervention assessment, the participants were
instructed to record, in their diary books, any side effects or events
occurring at home. The details of included studies and population
characteristics are summarized in Supplementary Appendix SIII.

Review findings

Complete expulsion

All included studies have reported findings on complete
expulsion or abortion during the first trimester pregnancy. To
minimize heterogeneity across the studies, a subgroup classification
has been used on the basis of gestational age, frequency or dosage

frontiersin.org


https://doi.org/10.3389/fgwh.2023.1112392
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

Shimels et al.

of misoprostol, and status of foetus heartbeat. Five studies (23, 30,
35, 36, 38) reported findings based on gestational age. The group
with 49 or less days of gestation revealed that the experimental
group is 19% times more likely to have complete expulsion
compared with the control group (RR: 1.19; 95% CIL: 1.14-1.26). It
was likely that the subgroup with above 49 days of gestation
showed a similar level of effectiveness between the two treatment
groups (RR: 1.19; 95% CIL: 1.10-1.29) despite the presence of a
moderate level of heterogeneity (I*=59%) (Figure 2).

The potential variability in the success rate of complete expulsion
due to the frequency or dosage of misoprostol was a factor of interest in
this review. The pooled effect in four studies (23, 30, 37, 38) that
documented the administration of 800 mcg misoprostol after 24 h of
mifepristone pre-treatment showed that the intervention group was
1.23 times more likely to have complete expulsion compared with
the control group (RR: 1.23; 95% CI: 1.17-1.30). In the remaining
(33-36, 50), however, it was found that the
administration of either 400 mcg or 800 mcg of the drug after 48 h
of mifepristone pre-treatment did not alter the success of complete

five studies

expulsion between the groups compared (RR: 1.05; 95% CI: 1.00-
1.11). The level of heterogeneity in both subgroups was also
minimal (I* = 0%-34%) (Figure 3).

The included studies were also stratified on the basis of foetal
heartbeat (FHB). The pooled effect estimate of both subgroups
showed a comparably similar likelihood of complete expulsion success
between the intervention and the control groups (RR of 1.16 vs. 1.14).
It is worth noting, however, that the included studies exhibited a
considerable level of heterogeneity in both the positive and the
negative FHB subgroups (I 2=78% and 83%, respectively) (Figure 4).

10.3389/fgwh.2023.1112392

There was as statistically significant variation on the success rate of
complete abortion among those in the subgroups who received
misoprostol. The pooled risk ratio of four studies (30, 33, 35, 36) that
reported the results of those who received the drug vaginally showed
that the intervention group was 16% times more likely to experience
complete expulsion than the control group (RR: 1.16; 95% CI: 1.09-
1.24). The studies (23, 37, 38) that reported on the administration of
the drug via the buccal route also revealed a superiority of the
intervention group over the control group in terms of effect (RR:
1.23; 95% CI: 1.16-1.30. Meanwhile, there was no statistically
significant difference between the two groups when misoprostol was
administered orally or sublingually (34, 50). Although intra-sub-
group heterogeneity was low across the groups (I>= 0%-37%), the
test results for subgroup heterogeneity were statistically significant
[X*=22.84, df = 2, p < 0.0001; I* = 91.2%] (Figure 5).

Incomplete abortion

Of all studies that evaluated the incidence of incomplete
abortion, two studies (30, 34) reported a population with
negative FHB, and it was treated as a separate group for analysis.
Accordingly, it was shown that mifepristone plus misoprostol
reduced the likelihood of incomplete abortion by 55% (RR: 0.45;
95% CI: 0.26-0.78) compared with the group that received
misoprostol only. The heterogeneity level, here, was apparent
[X*=3.09, df=1(p=0.08); I*’=68%], as only two studies were
included. The subgroup with positive FHB did not show any
statistically significant difference between the intervention and
the control groups (RR: 0.94; 95% CI: 0.56-1.56). The forest plot
in Figure 6, however, shows that the RR of the overall effect

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.1.1 Gestational age <=49 days
Jain 2002 72 75 71 80 121% 1.08[0.99,1.18] r
Chawdhary 2009 33 33 24 28 47% 1.17[0.99,1.37) =
Ngoc 2011 158 162 121 148 223% 1.19[1.10,1.29] =
Blum 2012 105 109 95 121 159% 1.23[1.11,1.36) i
Schreiber 2018 79 93 62 94 10.9% 1.29[1.09,1.52] Bz
Subtotal (95% CI) 472 471 65.8%  1.19[1.14,1.26) }
Total events 447 373
Heterogeneity: Chi*=5.72, df= 4 (P=0.22); F= 30%
Test for overall effect: Z= 6.90 (P < 0.00001)
1.1.2 Gestational age >49 days
Chawdhary 2009 13 17 19 22 29% 0.89[0.65,1.21] i
Jain 2002 42 44 39 45  6.9% 1.10(0.97,1.26) &
Blum 2012 90 101 75 97 135% 1.15[1.01,1.31) ™~
Schreiber 2018 47 56 39 57 6.8% 1.23[0.99,1.51] =
Ngoc 2011 36 39 26 45  4.3% 1.60[1.22, 2.08] P
Subtotal (95% CI) 257 266 34.2% 1.19[1.10,1.29] ¢
Total events 228 198
Heterogeneity: Chi*=9.82, df= 4 (P = 0.04); F=59%
Test for overall effect: Z=4.11 (P < 0.0001)
Total (95% Cl) 729 737 100.0%  1.19[1.14,1.25] |
Total events 675 571
Heterogeneity: Chi*= 15.56, df= 9 (P = 0.08); F= 42% F t t i
Test fo?overzlll effect Z= 7..92 (P <(0A00001))' Ll L3, N 14 1
: - Favours [control] Favours [experimental]
Test for subaroup differences: Chi*=0.01, df=1 (P=0.93). F=0%
FIGURE 2
A gestational age-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone on complete abortion
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Heterogeneity. Chi*=1.19, df= 3 (P = 0.76), F= 0%
Test for overall effect: Z=7.90 (P < 0.00001)

Heterogeneity: Chi*= 6.04, df= 4 (P = 0.20); F=34%
Test for overall effect: Z=1.86 (P = 0.06)

Total (95% ClI) 1035

Total events 936 800
Heterogeneity: Chi*= 32.95, df= 8 (P < 0.0001); F=76%

Test for overall effect: Z=7.52 (P < 0.00001)

Test for subaroup differences: Chi*=18.21, df=1 (P < 0.0001), F=

1017 100.0%

FIGURE 3

1.2.2 Received 400mcg/800mcg misoprostol after 48 hrs. of 200mg mifepristone pre-treatment

1.15[1.11,1.20]

94.5%

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Received 800mcg misoprostol after 24 hrs. of 200mg mifepristone pre-treatment
Blum 2012 195 210 170 218 208%  1.19[1.10,1.29] bl
Dahiya 2012 46 50 37 50 46%  1.24[1.03,1.49) =
Ngoc 2011 194 201 147 193 187% 1.27[1.17,1.38] -
Schreiber 2018 124 148 100 149 124%  1.25(1.09,1.43] E<S,
Subtotal (95% CI) 609 610 56.4%  1.23[1.17,1.30] '
Total events 559 454

Chawdhary 2009 47 50 43 50 54%  1.09[0.96,1.25) ™
Dalenda 2010 59 73 33 49 49%  1.20(0.96,1.50) ™
Fekih 2010 119 126 118 126 147%  1.01[0.951.07] 1
Jain 2002 114 119 110 125 134%  1.0901.01,1.17) I
Stockheim 2006 38 58 42 57 53%  0.89(0.70,1.13) i
Subtotal (95% CI) 426 407 43.6%  1.05[1.00,1.11]

Total events 377 346

0.0

01

10 100

Favours [control] Favours [experimental]

A misoprostol frequency/dosage-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone.

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.3.1 Positive FHB
Blum 2012 195 210 170 218 20.8% 1.19[1.10,1.29) -
Chawdhary 2009 47 50 43 50 5.4% 1.09[0.96, 1.25) =
Dahiya 2012 46 50 37 50 46% 1.24[1.03,1.49) Fo=
Dalenda 2010 59 73 33 49 49% 1.20[0.96, 1.50] o=
Fekih 2010 1189 126 118 126 147% 1.01[0.95,1.07)
Jain 2002 114 119 110 125 13.4% 1.09[1.01,1.17] e
Ngoc 2011 194 201 147 193 18.7% 1.27[1.17,1.38) &
Subtotal (95% ClI) 829 811 823% 1.16[1.11,1.20] |
Total events 774 658
Heterogeneity: Chi*= 27.66, df= 6 (P = 0.0001); F=78%
Test for overall effect: Z= 7.54 (P < 0.00001)
1.3.2 Negative FHB
Schreiber 2018 124 148 100 149 12.4% 1.25(1.09,1.43) T
Stockheim 2006 38 58 42 57 53% 0.89[0.70,1.13] =r
Subtotal (95% ClI) 206 206 17.7% 1.14[1.02,1.28] ]
Total events 162 142
Heterogeneity: Chi*=5.81, df=1 (P = 0.02); F=83%
Test for overall effect: Z=2.22 (P=0.03)
Total (95% CI) 1035 1017 100.0% 1.15[1.11,1.20] |
Total events 936 800

G o o L L : |
Heterogeneity: Chi*= 32.95, df= 8 (P < 0.0001); F=76% o1 01 10 100

Test for overall effeq: Z=752(P ¥ 0.00001) Favours [control] Favours [experimental]
Test for subaroup differences: Chi*= 0.04, df=1 (P =0.84), F=0%

FIGURE 4

A FHB-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone.

Missed abortion

Figure 7 depicts a pooled effect measure of missed abortion on the
basis of two studies (23, 38). A category of studies with a gestational age
of either below or above 49 days demonstrated that there was a

estimation of incomplete abortion is reduced by 33% in the
intervention group (RR: 0.67; 95% CI: 0.46-0.96) despite the
consideration of a limited number of studies in one subgroup
that might have led to the high level of overall heterogeneity

(X?=15.22, df=8 (p=0.06); I’ = 47%]. statistically significant prevention of missed abortion in the
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Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Misoprostol administered vaginally
Schreiber 2018 124 148 100 149 124% 1.25[1.09, 1.43) =
Jain 2002 114 119 110 125 13.4% 1.09[1.01,1.17) o
Dalenda 2010 59 73 33 49 49% 1.20[0.96, 1.50] o=z
Chawdhary 2009 47 50 43 50  54% 1.09 [0.96, 1.25) ™
Subtotal (95% ClI) 390 373 36.0% 1.16[1.09,1.24] (]
Total events 344 286
Heterogeneity: Chi*=4.77, df=3 (P=019); F=37%
Test for overall effect: Z= 4.42 (P < 0.0001)
1.4.2 Misoprostol received buccally
Ngoc 2011 194 201 147 193 18.7% 1.27[1.17,1.38) »
Dahiya 2012 46 50 37 50 46% 1.24[1.03,1.49) o
Blum 2012 195 210 170 218 20.8% 1.19[1.10,1.29) i
Subtotal (95% CI) 461 461 44.0% 1.23[1.16,1.30] ]
Total events 435 354
Heterogeneity. Chi*=1.14,df=2 (P=0.57), F=0%
Test for overall effect: Z= 7.33 (P < 0.00001)
1.4.3 Misoprostol received orally/sub-lingually
Stockheim 2006 38 58 42 57 53% 0.89(0.70,1.13) i
Fekih 2010 19 126 118 126 14.7% 1.01 [0.95,1.07]
Subtotal (95% ClI) 184 183 20.0%  0.98[0.90, 1.05] {
Total events 157 160
Heterogeneity: Chi*=1.58,df=1 (P=0.21), F=37%
Test for overall effect: Z= 0.59 (P = 0.55)
Total (95% Cl) 1035 1017 100.0% 1.15[1.11,1.20] |
Total events 936 800

Pran . o . L 1 'l 1
Heterogeneity: Chi*= 32.95, df= 8 (P < 0.0001); F=76% o1 01 10 100

Test for overall effect: Z=7.52 (P < 0.00001)

g 2 Favburs [control] Favours [experimental]
Test for subaroup differences: Chi*= 22.84, df= 2 (P < 0.0001), F=91.2%

FIGURE 5
A route of administration-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone.

Experimental Control Risk Difference Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 Group with negative FHB *
Schreiber 2018 13 148 35 149 53.4% 0.37[0.21,0.68]
Stockheim 2006 3 58 1 57 15% 295(0.32,27.51) I
Subtotal (95% CI) 206 206 54.9% 0.45[0.26,0.78]
Total events 16 36

Heterogeneity: Chi*= 3.09, df=1 (P = 0.08); F=68%
Test for overall effect: Z= 2.86 (P = 0.004)

2.1.2 Group with positive FHB

Blum 2012 7 210 6 218 9.0% 1.21[0.41, 3.54) §
Chawdhary 2009 3 50 4 50 6.1% 0.75(0.18,3.18] g
Dahiya 2012 4 50 8 50 12.2% 0.50[0.16, 1.55]

Dalenda 2010 5 73 1 43  1.8% 3.36(0.40, 27.86] T
Fekih 2010 5 126 3 126 46% 1.67[0.41,6.83] =

Jain 2002 0 119 6 125 9.7% 0.08([0.00,1.42]

Ngoc 2011 4 201 1 183  1.6% 3.84[0.43 34.08)

Subtotal (95% CI) 829 811 451%  0.94[0.56, 1.56]

Total events 28 29

Heterogeneity: Chi*=7.94, df=6 (P = 0.24); F= 24%
Test for overall effect: Z=0.25 (P = 0.80)

Total (95% ClI) 1035 1017 100.0%  0.67 [0.46, 0.96]
Total events 44 65

Heterogeneity. Chi*=15.22, df=8 (P = 0.06); F= 47%

Test for overall effect Z=2.15 (P =0.03)

Test for subaroup differences: Chi*= 3.73. df=1 (P=0.05). F=73.2%

100 -50 0 50 100
Favours [experimental] Favours [control]

FIGURE 6
A FHB-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone on incomplete abortion.
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
3.1.1 Gestational age <=49 days
Blum 2012 0 109 5 121 21.9% 0.10(0.01,1.80] ¢
Ngoc 2011 3 162 9 148 38.4% 0.30[0.08,1.10] —
Subtotal (95% CI) 271 269 61.3% 0.23[0.07,0.74] e
Total events 3 14
Heterogeneity. Chi*= 0.49, df=1 (P=0.48), F= 0%
Test for overall effect: Z= 2.46 (P = 0.01)
3.1.2 Gestational age >49 days
Blum 2012 0 101 4 97 19.2% 0.11[0.01,1.96]) ¢
Ngoc 2011 1 39 5 45 19.5% 0.23[0.03,1.89)
Subtotal (95% CI) 140 142 38.7%  0.17[0.03,0.91] S
Total events 1 9
Heterogeneity: Chi*=0.18, df=1 (P=067), F=0%
Test for overall effect: Z= 2.06 (P = 0.04)
Total (95% ClI) 41 411 100.0%  0.21[0.08, 0.54] i
Total events 4 23
ity: Chi*= = = RF= ; u 1 {
o i o T
o g R Favours [experimental] Favours [control]
Test for subaroun differences: Chi*= 0.09. df=1 (P=0.76). F= 0%
FIGURE 7
A gestational age-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone on missed abortion.
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4.1.1 Gestational age <=49 days
Blum 2012 1 109 16 121 287% 0.07 [0.01,0.51] ¢ b
Ngoc 2011 1 162 18 148 356% 0.05[0.01,038) +——®%—
Subtotal (95% CI) 271 269 64.2%  0.06[0.01,0.24]  ——o—
Total events 2 34
Heterogeneity. Chi*= 0.05, df=1 (P=0.83), F= 0%
Test for overall effect: Z= 3.93 (P < 0.0001)
4.1.2 Gestational age >49 days
Blum 2012 2 101 14 97 27.0% 0.14[0.03,0.59] —_—
Ngoc 2011 2 39 5 45 8.8% 0.46 [0.09, 2.25) —_—
Subtotal (95% CI) 140 142 35.8%  0.22[0.08,0.61] R
Total events 4 19
Heterogeneity: Chi*=1.26, df=1 (P = 0.26);, F= 20%
Test for overall effect: Z= 2.88 (P = 0.004)
Total (95% ClI) 411 411 100.0%  0.12[0.05,0.26] e
Total events 6 53
Heterogeneity: Chi*= 3.89, df= 3 (P = 0.27); F= 23% ?0 0 0=1 150 1001
Testfor overall effect Z=5.13 (P < 0.00001) Favours [experimental] Favours [control]
Test for subaroun differences: Chi*=2.11.df=1{(P=0.15.F=526%
FIGURE 8
A gestational age-based subgroup meta-analysis of mifepristone plus misoprostol vs. misoprostol alone on ongoing pregnancy.

mifepristone plus misoprostol group (RR: 0.23; 95% CI: 0.07-0.74).
Although the 95% confidence interval for both studies was higher in
the second subgroup, there was no overall heterogeneity in the
included studies [X*=0.79, df =1 (p = 0.85); I” = 0%].

Ongoing pregnancy

The studies by Ngoc et al. (23) and Blum et al. (38) reported on
ongoing pregancy after the administration of the respective
regimens. An evaluation of both below and above 49 days of
gestation showed that mifepristone plus misoprostol significantly
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reduced the incidence of ongoing pregnacy (RR: 0.06; 95% CI:
0.01-0.24 and RR: 0.22; 95% CI: 0.08-0.61, respectively). The
overall effect also shows that the intervention had resulted in a
88% contribution to reducing the risk of an ongoing pregnancy
(RR: 0.12; 95% CI: 0.08-0.26) with a low level of heterogeneity
among the included studies (Figure 8).

Secondary outcomes
The included studies also documented secondary outcomes
measured either from patient diary records and reports for most
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of the cases as well as expert evaluation during treatment or at
follow-up (35, 38, 50). One study (35) considered blood loss as a
primary outcome.

Out of the seven studies that evaluated the presence of fever
among 1,654 participants (835 intervention and 819 controls),
only one study (50) showed a statistically significant protection
from this side effect (RR: 0.33; 95% CI; 0.21-0.52). The overall
pooled effect revealed a 22% decrease in side effects (RR: 0.78;
95% CI: 0.12-0.89) among the mifepristone plus misoprostol
groups despite the presence of a high level of heterogeneity
among the studies. Meanwhile, neither the individual nor the
pooled effect measure of five studies (23, 30, 33, 37, 38) that
reported on the chills or shivering status of 1,339 participants
(680 intervention and 659 controls) showed evidence on the
difference between the two groups (RR: 0.89; 95% CI: 0.77-1.04).

The presence of either nausea or vomiting or both was also
reported in 1,935 participants in eight studies (975 intervention
and 960 controls). However, there was no statistically significant
difference between the two groups on the pooled effect size of
this outcome (RR: 1.00; 95% CI: 0.94-1.06).Yet, there existed a
considerable heterogeneity among the included studies [X*=
48.34, df=7(p <0.001); I*=86%]. It was likely that the pooled
estimate did not show a significant difference on outcomes such
as diarrhoea (RR: 0.90; 95% CI: 0.79-1.04), subjective report on
pain (RR: 0.90; 95% CI: 0.79-1.02), and headache (RR: 1.19; 95%
CIL: 0.97-1.48). Only the overall estimate from four studies with
1,239 participants (630 intervention and 609 controls) showed
that the subjective report of bleeding in the mifepristone plus
misoprostol group was approximately 1.31 times higher than that
in the control group (95% CI: 1.13-1.53). The included studies,
however, were characterized by a high level of heterogeneity
[X*=17.61, df = 3(p < 0.0005) I* = 83%).

In line with this, an objective measure on mean haemoglobin
count was considered on the basis of reports from three studies
(35, 36, 50). It was, indeed, not possible to pool their estimate
since two of the studies (35, 50) did not report standard
deviations from the mean. The studies reported that bleeding
occurred for a duration of 7-14 days and was more frequent in
the mifepristone plus misoprostol group, while a prolonged
bleeding of over 14 days (that led to a significant fall in
haematocrit count) was also noted in the group administered
with the misoprostol-only regimen (36). In contrast, the report
by Fekih et al. (50) documented that the mean haemoglobin
decrease was in favour of misoprostol only (0.86 g/dl vs. 0.65 g/
dl), while Jain et al. (35) reported that there was no significant
difference between the groups.

Discussion

Whereas earlier primary studies provided evidence of success
for terminating early pregnancy applying either options (52, 53),
the
mifepristone and misoprostol against misoprostol alone for

reviews compared clinical effectiveness of combined

medical abortion (26, 27, 54). Although these reviews considered
through RCTs, the

studies designed variations in study
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population characteristics and outcomes evaluated make it
difficult to draw linear conclusions across all settings. This review
approached this question in a first trimester medical abortion
and evaluated the incidence of four primary outcomes, namely,
complete expulsion, incomplete abortion, missed abortion, and
ongoing pregnancy, along with more secondary endpoints
following the respective interventions.

Achieving a complete expulsion following any medical or
surgical intervention of an unintended pregnancy is an ultimate
goal where success is counted for clients and providers. While
eight studies have reported on the expulsion rate following each
option, an overall success rate in the experimental group was
apparent in all cases. A subgroup analysis was performed on the
basis of gestational age and foetal heartbeat to check for potential
variations in effect strength. Accordingly, two (35, 36) out of the
five studies with gestational age <49 days showed no strong
evidence of variation in the odds of complete expulsion across
the compared groups, whereas the rest revealed a superiority of
the experimental group in terms of effect with a total average RR
of 4.85 (95% CI: 3.04-7.75). In contrast, only two (23, 38) out of
the five studies with gestational age >49 days showed a higher
rate of achieving complete expulsion in the experimental group.
Yet, the cumulative effect in this subgroup also showed that the
combined mifepristone and misoprostol resulted in a 2.67 times
higher likelihood of complete expulsion (95% CI: 1.66-4.29).

The fact that there exists a considerable level of heterogeneity
in the studies counted could be one reason for the observed
discrepancy. The small number of studies included in the
evaluation could also contribute to the inconsistency. A recent
that also
documented a similar effect measured as successful abortion. The

systematic review (54) evaluated two studies
variation noted could be due to the fact that the earlier review
did not report the finding in subgroups. By also evaluating
individual studies, it could be speculated that either the dose of
mifepristone or the route of misoprostol administration played a
role in the outcome predicted. The dose of mifepristone in the
study reported by Schreiber et al. (30) was only 200 mg, whereas
Jain et al. (35) and Chawdhary et al. (36) administered a placebo
instead, and all these three considered the vaginal route of
misoprostol. Compared with others, these studies revealed an
effect of no difference despite adjusting for gestational age. While
there exists evidence on poor absorption of vaginally
administered misoprostol (55), a retrospective review has also
documented that reduced doses of mifepristone and vaginally
administered misoprostol produced complete abortion in up to
95% of cases (56). This too is in agreement with another
systematic report that documented that failure of medical
abortion was associated with the oral route of misoprostol and
increased gestational age (57). In line with this, a study in China
showed that a 400 mcg sublingual misoprostol and 800 mcg
misoprostol administered vaginally resulted in an invariably
successful and complete abortion, which however, earlier revealed
a shorter time to the outcome and reduced adverse events,
suggesting the option of devising an optimal strategy (58).
Adjusting for foetal heart beat (FHB), one (34) out of two

studies that reported negative FHB and three (33, 36, 50) out of
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seven that documented positive FHB showed no significant difference.
The overall effect of complete abortion in the positive FHB group was
2-fold (RR: 1.65 vs. 3.54), but with a significant heterogeneity and small
sample size in the negative FHB group. By assessing for variation
within the trial group, a study revealed that a high level of efficacy in
the termination of 10-16 weeks’ pregnancy was observed in groups
receiving the compound regimen (35mg of mifepristone qd,
followed, 12h after the second dose, by 0.6 mg of vaginal
misoprostol soaked in 0.9% humidified NaCl) compared with the
group receiving the combined regimen (50 mg of mifepristone bid,
followed 12h after the third administration). The study also
reported no difference in missed abortion treatment (59). On the
other hand, the combined regimen resulted in an overall reduction
in the rate of incomplete abortions by 35%, whereas it remained
inconclusive among the subgroups with positive FHB. The fact that
only two studies (30, 34), exhibiting a substantial heterogeneity,
reported negative FHB might make it difficult to conclude that the
observed success in the reduction of the same outcome was higher
in the experimental group. It was likely that missed abortion
substantially reduced by 79% in the experimental group, and no
profound variation was noted by gestational age. This was also in
agreement with a multicentre-based RCT report in the United
Kingdom (60). In the same fashion, two studies (23, 38) that
evaluated the effect of the combined regimen against ongoing
pregnancy revealed a high level of effectiveness. This was also
documented in other systematic reviews (32, 54) that reported on a
population of varied gestational age.

Our extended aim in this review was to evaluate the incidence
of adverse outcomes in both treatment arms. No statistically
significant difference was noted in terms of nausea and/or
vomiting, diarrhoea, pain, and headache across the two groups.
The pooled estimate for fever and chills was lower in the
experimental group by 36% and 21%, respectively, whereas the
subjective report of bleeding showed a 62% higher likelihood in
the same group. While other studies suggest that these side
effects are common in both groups (61, 62), the observed
discrepancy may be attributed to the heterogeneity of the
included studies. Also, available evidence states that either the
combined regimen reduces blood loss (25) or that there is no
significant variation between groups (61). However, the disparity
in the higher odds of the subjective report of blood loss, in this
review, could be due to the consideration of few studies. The
subjective experiences of participants may not substitute for an
objective outcome, which, in turn, makes it difficult to draw a
precise conclusion. Given all these, however, it is important to
note that the safety and success of outcomes from both regimens
may heavily depend on other factors such as providers’ skill,
settings, and adequacy of information, as highlighted by Ganatra
et al. (63), which, in turn, makes misoprostol alone a safe
method in settings where the combined regimen is not accessible.
There is an effort in this review to evaluate more endpoints to
pool reports on the comprehensive effects of the respective
regimens. It also has attempted to consider a subgroup analysis
by gestational age, FHB, route of administration, and frequency
as well as the varied strengths of misoprostol. However, the
reviewers would also like to admit the limitation that only RCTs
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have been included and evaluated, which potentially could
undermine the incidence of rare or long-term adverse outcomes
following each treatment. In addition, the inclusion of articles
published only in the English language and the reviewers’
incapability to access some subscription-only journals might have
introduced an element of bias in this review.

Conclusion

This review indicated and further strengthened the fact that the
combined mifepristone and misoprostol regimen could be an
effective medical management strategy for inducing abortions
during first trimester pregnancy in all contexts. Specifically, there
is a high-level certainty of evidence on complete expulsion
during the early stage and its ability to reduce both missed and
ongoing pregnancies. The reviewers recommend for inclusion
and evaluations of observational studies that assess the long-term
adverse outcomes of each treatment strategy. The effectiveness of
the intervention in the late gestational age of pregnancy should
also be examined to guide current practice.

Registration and protocol

This systematic review and meta-analysis has been registered
on the International Register of Systematic Review Protocols
(PROSPERO) (No. CRD42019134213) (64). Further, a review
protocol has been developed and was published (65). No ethical
approval was sought because this was a systematic review and
meta-analysis of published literature.
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