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Background:Mifepristone andmisoprostol are recommended for second-trimestermedical abortion, but consen-
sus is unclear on the ideal regimen.
Objectives: The objectives were to systematically review randomized controlled trials (RCTs) investigating effi-
cacy, safety and satisfaction of medical abortion at ≥12 weeks' gestation.
Data sources:We searched PubMed, Popline, Embase, Global IndexMedicus, Cochrane Controlled Register of Tri-
als and International Clinical Trials Registry Platform from January 2008 to May 2017.
Study eligibility, participants and interventions:We included RCTs onmedical abortion at ≥12weeks' gestation using
mifepristone and/ormisoprostol.We excluded studieswith spontaneous abortion, fetal demise andmechanical cer-
vical ripening and those not reporting ongoing pregnancy (OP).
Study appraisal and synthesismethods:After extracting prespecified data and assessing risk of bias in accordancewith

the Cochrane handbook, we used Revman5 software to combine data and GRADE to assess certainty of evidence.
Results:We included 43 of the 1894 references identified. Combinationmifepristone–misoprostol had lower rates of
OP [risk ratio (RR) 0.12, 95% confidence interval (CI) 0.04–0.35] vs. misoprostol only. A 24-h interval between mi-
fepristone and misoprostol had lower OP rate at 24 h than simultaneous dosing (RR 3.13, 95% CI 1.23–7.94).
Every 3-h dosing had lower OP rate at 48 h (RR 0.39, 95% CI 0.17–0.88).
Limitations:Direct comparisons of buccalmisoprostol to sublingual or vaginal routes aftermifepristonewere limited.
Evidence from clinical trials on how to best manage women with prior uterine incisions was lacking.
Conclusion: Our analysis supports the use of mifepristone 200mg 1 to 2 days before misoprostol 400mcg vaginally
every 3 h at ≥12 weeks' gestation.
Implications: Where available, providers should use mifepristone plus misoprostol for second-trimester medical
abortion. Vaginal misoprostol appears to be most efficacious with fewest side effects, but sublingual and buccal
routes are also acceptable.

© 2020 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND IGO license
(http://creativecommons.org/licenses/by-nc-nd/3.0/igo/).
1. Introduction

Of the nearly 56million abortions that occur annuallyworldwide [1],
about 10% occur in the second trimester [2]. Second-trimester abortions
can be safely performedmedically or surgicallywith procedure type de-
pendent on patient preference, provider skillset or country-specific
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practices. Second-trimester medical abortions typically occur in the in-
patient setting. Prostaglandin analogues, such as misoprostol, are the
most commonly usedmedications to induce abortion. TheWorldHealth
Organization (WHO) and the Society of Family Planning both recom-
mend that misoprostol be used with mifepristone, where available, for
second-trimester medical abortion [3,4]. Misoprostol can be adminis-
tered via a variety of routes (vaginal, sublingual, buccal, rectal, oral),
doses (typically 200 to 800 mcg) and dosing frequencies. Some pro-
viders use a misoprostol loading dose, a one-time higher dose of miso-
prostol, at the initiation of the abortion.

A 2011 Cochrane review by Wildschut et al. evaluated medical abor-
tion regimens at 12 to 28weeks of gestation and concluded that the opti-
mal regimen was mifepristone plus misoprostol vaginally every 3 h [5].
The WHO's 2012 guidelines on safe abortion recommend mifepristone
BY-NC-ND IGO license (http://creativecommons.org/licenses/by-nc-nd/3.0/igo/).
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200 mg orally 36 to 48 h before repeated doses of misoprostol 400 mcg
vaginally or sublingually every 3 h for medical abortion at 12 to
24 weeks of gestation [4]. Since both the WHO guidelines and Cochrane
review were published, the body of evidence on second-trimester medi-
cal abortion has continued to grow,with increasing focus onmifepristone
as access to this medication has expanded. Our review aims to evaluate
the efficacy, safety and satisfaction of various misoprostol regimens
with or withoutmifepristone for medical abortion at ≥12weeks of gesta-
tion to contribute to the WHO's update of its safe abortion guidelines.

2. Methods

2.1. Data sources and searches

We searched PubMed, Embase, Popline, Global Index Medicus,
Cochrane Controlled Register of Trials and the International Clinical Tri-
als Registry Platform for all articles published between January 2008
and May 2017 on induced abortion at 12 weeks of gestation or greater.
We chose January 2008 as the start date to identify eligible publications
not included in the 2011 Cochrane Review byWildschut et al. [5]. Com-
plete search terms, found in Supplement 1, included “abortion,” “mifep-
ristone,” “misoprostol” and “randomized clinical trial” and were the
same as those used by Wildshut et al. We evaluated the articles that
Wildshut et al. considered for their 2011 review (which included stud-
ies from database inception to 2009) and included those that met inclu-
sion for our review [5]. We reviewed reference lists of included articles
to identify additional publications. We contacted investigators in an at-
tempt to retrieve unpublished data when applicable.

2.2. Study selection

Two reviewers (K.W. and A.B.) independently reviewed references
and abstracts for inclusion using the Covidence® tool [6]. We reviewed
the full text of all potentially relevant articles. We included randomized
clinical trials reporting amean gestational age of ≥12weeks of gestation
that compared one of the following methods of induced abortion:
(1) combination mifepristone–misoprostol (i.e., “combination regi-
mens”) vs. misoprostol only, (2) various dosages and timings in combi-
nation regimens, (3) various routes of misoprostol in combination
regimens, (4) various dosages and timings in misoprostol-only regi-
mens and (5) various routes in misoprostol-only regimens. We ex-
cluded studies with other designs or those in which participants had
spontaneous fetal demise, spontaneous abortion (incomplete, threat-
ened or missed abortion), septic abortion or preinduction mechanical
cervical preparation (e.g., osmotic cervical dilators) and studies not
reporting our primary outcome. Conflicts regarding inclusion were re-
solved through discussion to meet consensus.

2.3. Data extraction and quality assessment

Three researchers worked in pairs to independently extract data and
perform risk of bias (RoB) assessment for all outcomes in accordance
with the Cochrane Handbook for Systematic Reviews of Interventions
[7]. We attempted to obtain study protocols to assess selective outcome
reporting. The third reviewer compared quality assessments and ex-
tracted data to obtain consensus.

2.4. Data synthesis and analysis

Our primary outcome was ongoing pregnancy (i.e., failure to expel
pregnancy) within 24 and 48 h. We evaluated secondary outcomes of
serious adverse events (SAEs), defined as hospitalization postabortion,
blood transfusion, need for postevacuation surgery or death; participant
satisfaction (with intervention arm or with route of misoprostol);
abortion completion without the need for surgical intervention; time
to pregnancy expulsion; and side effects (bleeding, pain, vomiting,
diarrhea). If a study had a mean gestational age of ≥12 weeks but in-
cluded participantswith a gestational age below12weeks,we extracted
disaggregated data on the subpopulation at ≥12 weeks' gestation if
available. Otherwise, we reported all data together. We attempted to
contact study authors in order to verify key study characteristics and
to obtain missing numerical outcome data as necessary. If unable to
make contact, we described the data as “not reported” and did not im-
pute the missing values. For studies with more than two arms, we ex-
tracted data from arms meeting our criteria.

We used the Revman5 software tool to conduct analyses [8].We an-
alyzed dichotomous outcome data based on the number of events and
the number of women assessed in the groups; we then calculated the
risk ratio (RR) and 95% confidence interval (CI) (Mantel–Haenszel, ran-
dom effects). We analyzed continuous outcome data based on the
mean, standard deviation (SD) and number of women assessed for
both the comparison groups; we then calculated the mean difference
(MD) and 95% CI (inverse variance). Effect estimates reported as me-
dian (range), median with interquartile range (IQR) or mean (95% CI)
were converted to mean with SD. Effect estimates reported as median
(95% CI) were converted to mean with SD by identifying mean as the
middle of the 95% CI and SD as (95% CI)/3.92.

We examined study populations, interventions and outcomes to as-
sess for heterogeneity and determine whether the studies were similar
enough to be pooled in a meta-analysis. We assessed the degree of
statistical heterogeneity by visual examination of the scatter of effect
estimates on forest plots and by using the χ2 and I2 statistics [9]. We
prepared forest plots for our primary outcome for comparisons includ-
ing two or more trials.

Two researchers assessed the certainty of the evidence (high, mod-
erate, low and very low) using the five GRADE considerations (study
limitations, consistency of effect, imprecision, indirectness and publica-
tion bias) following recommendations of the Cochrane Handbook [7] in
GRADEpro software [10]. We resolved disagreements on certainty rat-
ings by discussion. Justifications for decisions to down- or upgrade are
presented in footnotes of the tables. For each comparison, tabulated re-
sults formain and secondary outcomes are available online (Appendices
4–8).

We initiated this systematic review as part of the evidence syntheses
for the WHO's medical abortion guidance [11], which is a focused up-
date of the Safe abortion: technical and policy guidance for health systems
[4]. We followed the WHO principles for guideline development [12]
and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) criteria. We registered this review prospectively
with PROSPERO (PROSPERO 2017 CRD42017076899 available from:
http://www.crd.york.ac.uk/PROSPERO/display_record.php?
ID=CRD42017076899).

3. Results

We identified 1894 unique references, assessed 166 full-text arti-
cles and included 43 trials in this systematic review and meta-
analysis (Fig. 1). Investigators performed studies in 23 countries
and 6 UN regions (Table 1): Africa (1), Eastern Mediterranean (1),
Europe (9), Americas (3), Southeast Asia (3) and Western Pacific
(6), with 12 being in low- or middle-income countries [13]. All trials
took place in the inpatient setting. Gestational age in studies ranged
from 8 to 28 weeks of gestation. Three studies included subpopula-
tions of 8 to <12 weeks of gestation [14–16]. We were unable to re-
port the percentage of our review population that was at <12 weeks
of gestation due to incomplete reporting of gestational age groups by
authors and thus were also unable to analyze data without this lower
gestational subgroup. Two studies included women who underwent
induced fetal demise immediately before abortion [17,18]. Nine
studies included a total of 172 women with a scarred uterus
[16,18–25]. In three studies, womenwith a scarred uterus comprised
22% of the population [18,21,22].
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Risk of bias assessments are available in Supplements 2 and 3.
Thirty-six (83.7%) trials reported themethod of randomization. Authors
adequately reported allocation concealment in 24 (55.8%) trials. Single
or double blinding occurred in 11 (25.6%) trials. Selective outcome
reporting bias was adequately reported in 7 (16.3%) trials, and incom-
plete outcome reporting RoB was low in 28 (65.1%) trials.
3.1. Mifepristone–misoprostol vs. misoprostol only

Seven trials with 1026 total subjects compared combination mifep-
ristone–misoprostol to misoprostol only (Fig. 2, Supplements 4 and
5) [18,26–31]. The combination regimen resulted in lower rates of on-
going pregnancy at 24 h (RR 0.12, 95% CI 0.04–0.35) and 48 h (RR
0.22, 95% CI 0.08–0.60 at 48 h, low certainty evidence). Authors of
these trials only reported one SAE; thus, we could not evaluate this out-
come further. Combination regimens had shorter mean time to preg-
nancy expulsion (5.87 h shorter, range 3.96–7.78 h shorter) and
higher rates of complete abortion at 24 h (RR 1.42, 95% CI 1.01–1.99)
and 48h (RR 1.13, 95%CI 1.01–1.26).We found nodifference in satisfac-
tion (high certainty evidence). Evidence was of moderate certainty ex-
cept where specified.
3.2. Combination mifepristone–misoprostol regimens

3.2.1. Mifepristone–misoprostol dosing intervals
Two trials with 646 total subjects compared simultaneous mifepris-

tone–misoprostol dosing to a minimum 24-h interval (Fig. 3, Supple-
ments 6A and 7A) [32,33]. Simultaneous dosing resulted in higher
rates of ongoing pregnancy at 24 h (RR 3.13, 95% CI 1.23–7.94, low
Fig. 1. PRISMA flow diagram of include studies in systematic review
certainty evidence) and higher rates of diarrhea (RR 1.64, 95% CI 1.34–
2.01, moderate certainty evidence).

Four trials with 830 total subjects compared a 24-h interval to a 48-h
interval (Fig. 4, Supplements 6B and 7B) [16,24,25,34]. The 24-h regi-
men resulted in higher rates of vomiting (RR 1.38, 95% CI 1.08–1.76)
and diarrhea (RR 1.47, 95% CI 1.01–2.14), both with moderate certainty
evidence. We found no difference in ongoing pregnancy rates.

3.2.2. Mifepristone dosage
One trial with 70 subjects compared 200 mg vs. 600 mg of mifepris-

tone before misoprostol (Supplements 6C and 7C) [35]. We found no
differences in any outcomes.

3.2.3. Misoprostol loading dose
One trial with 562 subjects evaluated mifepristone plus a misopros-

tol 600-mcg loading dose vs. no loading dose (Supplements 6D and 7D)
[14]. The groupwithout a loading dose had a lower rate of vomiting (RR
0.56, 95% CI 0.34–0.91, low certainty evidence). We found no differ-
ences in ongoing pregnancy rates.

3.2.4. Variations of mifepristone–misoprostol regimens
In one trial with 550 subjects, group A receivedmifepristone 200mg

orally 24 h before misoprostol 600 mcg every 3 h, and group B received
mifepristone 100 mg orally 48 and 24 h before misoprostol 600 mcg
every 12 h (Supplements 6E and 7E) [14]. Group A had lower rates of
satisfaction (RR 0.87, 95% CI 0.81–0.93) and higher rates of pain (RR
1.24, 95% CI 1.03–1.50), both with moderate certainty evidence. We
found no differences in ongoing pregnancy rates.

In another trial with 327 subjects, 48 h after mifepristone, group A
received misoprostol 400 mcg orally every 3 h, and group B received a
loading dose of misoprostol 600 mcg vaginally followed bymisoprostol
of medical abortion regimens at 12 weeks' gestation and above.



Table 1
Characteristics of included studies in systematic review and meta-analysis of medical abortion regimens at 12 weeks' gestation and above

Mifepristone–misoprostol vs. misoprostol only
Author, year, country Participants

(N)
Gestational
age (weeks)

Intervention 1 Intervention 2

Akkenapally 2016 [25]

India

200 14–20 200 mg mifepristone oral
24 h→
600 mcg misoprostol vaginal loading dose→
400 mcg misoprostol sublingual every 3 h up to 5 doses

600 mcg misoprostol vaginal loading
dose→
400 mcg misoprostol sublingual every
3 h up to 5 doses

Dabash 2015 [26]

Tunisia

120 14–21 200 mg mifepristone oral
24 h→
400 mcg misoprostol buccal every 3 h up to 5 doses

Placebo
24 h→
400 mcg misoprostol buccal every 3 h
up to 5 doses

Kapp 2007 [17]

United States

64 18–23 200 mg mifepristone oral
24 h→
400 mcg misoprostol buccal loading dose→
200 mcg misoprostol buccal every 6 h

Placebo
24 h→
400 mcg misoprostol buccal loading
dose→
200 mcg misoprostol buccal every 6 h

Kulkarni 2014 [27]

India

60 13–20 200 mg mifepristone oral
48 h→
400 mcg misoprostol vaginal loading dose→
200 mcg misoprostol vaginal every 6 h

Placebo
48 h→
400 mcg misoprostol vaginal loading
dose→
200 mcg misoprostol vaginal every 6 h

Mukhopadhyay 2012 [28]

India

122 12–20 200 mg mifepristone oral
48 h→
400 mcg misoprostol vaginal loading dose→
200 mcg misoprostol vaginal every 4 h up to 5 doses

Placebo
48 h→
400 mcg misoprostol vaginal loading
dose→
200 mcg misoprostol vaginal every 4 h
up to 5 doses

Nagaria 2011 [29]

India

200 12–28 200 mg mifepristone oral
12 h →
600 mcg misoprostol vaginal loading dose →
300 mcg misoprostol vaginal every 3 h up to 5 doses

600 mcg misoprostol vaginal loading
dose →
300 mcg misoprostol vaginal every 3 h
up to 5 doses

Ngoc 2011 [30]

Vietnam

260 14–21 200 mg mifepristone oral
24 h→
400 mcg misoprostol buccal every 3 h up to 5 doses

Placebo
24 h→
400 mcg misoprostol buccal every 3 h
up to 5 doses

Mifepristone–misoprostol dosing regimens
Author, year, country Participants Gestational

age (weeks)
Intervention 1 Intervention 2

Abbas 2016 [31]

Vietnam

509 12–22 200 mg mifepristone oral + 400 mcg misoprostol
buccal (given simultaneously) →
400 mcg misoprostol buccal every 3 h

200 mg mifepristone oral
24 h→
400 mcg misoprostol buccal every 3 h

Naravage 2017 [15]

India, Sweden, Thailand, Vietnam

100 9–20 200 mg mifepristone oral
24 h→
800 mcg misoprostol vaginal loading dose→
400 mcg misoprostol sublingual every 3 h up to 4
doses

200 mg mifepristone oral
48 h→
800 mcg misoprostol vaginal loading
dose→
400 mcg misoprostol sublingual every
3 h up to 4 doses

Chai 2009 [32]

Hong Kong, China

141 12–20 200 mg mifepristone oral + 600 mcg misoprostol
vaginal loading dose (given simultaneously) →
400 mcg misoprostol vaginal every 3 h up to 4 doses

200 mg mifepristone oral
36–38 h→
600 mcg misoprostol vaginal loading
dose→
400 mcg misoprostol vaginal every 3 h
up to 4 doses

Chaudhuri 2014 [33]

India

95 13–20 200 mg mifepristone oral
24 h→
800 mcg misoprostol vaginal loading dose →
400 mcg misoprostol vaginal every 3 h for a maximum
of 4 doses

200 mg mifepristone oral
48 h→
800 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol vaginal every 3 h
for a maximum of 4 doses

Chen 2013 [13]

China

1112 8–16 200 mg mifepristone oral
24 h→
600 mcg misoprostol vaginal loading dose→
600 mcg misoprostol oral every 3 h up to 4 doses

(3rd group) 100 mg mifepristone oral
24 & 48 h→
600 mcg misoprostol vaginal every 12 h up to 3 doses

200 mg mifepristone oral
24 h→
600 mcg misoprostol oral every 3 h up
to 4 doses

(4th group) 200 mg mifepristone oral
24 h→
600 mcg misoprostol vaginal every 3 h
up to 4 doses

Jinfeng 2015 [14]

China

327 8–16 100 mg mifepristone oral
24 & 48 h→
400 mcg misoprostol oral every 3 h up to 4 doses

100 mg mifepristone oral
24 & 48 h→
600 mcg vaginal misoprostol loading
dose →
400 mcg misoprostol vaginal every 6 h,
up to 4 doses
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Hou 2010 [23]

China

100 13–16 200 mg mifepristone oral
24 h→
600 mcg misoprostol vaginal loading dose →
400 mcg misoprostol orally every 6 h up to 2 doses

200 mg mifepristone oral
48 h→
600 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol orally every 6 h up
to 2 doses

Mentula 2011 [24]

Finland

227 13–24 200 mg mifepristone oral
24 h→
400 mcg misoprostol vaginal every 3 h up to 5 doses

200 mg mifepristone oral
48 h→
400 mcg misoprostol vaginal every 3 h
up to 5 doses

Webster 1996 [34]

United Kingdom

70 13–20 600 mg mifepristone oral
36–48 h→
800 mcg misoprostol vaginal loading dose →
400 mcg misoprostol orally every 3 h up to 4 doses

200 mg mifepristone oral
36–48 h→
800 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol orally every 3 h up
to 4 doses

Mifepristone–misoprostol routes
Author, year, country Participants Gestational

age (weeks)
Intervention 1 Intervention 2

Chen 2013 [13]

China

556 8–16 200 mg mifepristone oral
24 h→
600 mcg misoprostol oral every 3 h up to 4 doses

200 mg mifepristone oral
24 h→
600 mcg misoprostol vaginal every 3 h
up to 4 doses

Dabash 2017 [41]

Tunisia, Armenia, Uzbekistan, Nepal

339 13–21 200 mg mifepristone oral
24 h→
400 mcg misoprostol buccal every 3 h

200 mg mifepristone oral
24 h→
400 mcg misoprostol sublingual every
3 h

Dickinson 2014 [20]

Australia

302 14–22 200 mg mifepristone oral
24–48 h→
800 mcg misoprostol vaginal loading dose →
400 mcg misoprostol vaginal every 4 h up to 5 doses

200 mg mifepristone oral
24–48 h→
800 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol sublingual every
4 h up to 5 doses

(3rd group) 200 mg mifepristone oral
24–48 h→
800 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol oral every 4 h up
to 5 doses

El-Refaey 1995 [35]

United Kingdom

69 13–20 600 mg mifepristone oral
36–48 h→
600 mcg misoprostol vaginal loading dose →
400 mcg misoprostol vaginal every 3 h

600 mg mifepristone oral
36–48 h→
600 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol oral every 3 h

Garg 2015 [40]

India

50 14–25 200 mg mifepristone oral
48 h→
400 mcg misoprostol buccal loading dose →
200 mcg misoprostol buccal every 6 h up to 6 doses

200 mg mifepristone oral
48 h→
200 mcg misoprostol vaginal every 6 h
up to 6 doses

Hamoda 2005 [39]

United Kingdom

76 13–20 200 mg mifepristone oral
36–48 h→
600 mcg misoprostol sublingual loading dose →
400 mcg misoprostol sublingual every 3 h up to 5 doses

200 mg mifepristone oral
36–48 h→
800 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol vaginal every 3 h
up to 5 doses

Ho 1997 [36]

Hong Kong, China

98 14–20 200 mg mifepristone oral 36–48 h→
200 mcg misoprostol oral + placebo vaginal every 3 h
up to 5 doses

200 mg mifepristone oral 36–48 h→
200 mcg misoprostol vaginal + placebo
oral every 3 h up to 5 doses

Ngai 2000 [37]

Hong Kong, China

139 14–20 200 mg mifepristone oral
36–48 h→
400 mcg misoprostol oral + placebo vaginal every 3 h
up to 5 doses

200 mg mifepristone oral
36–48 h→
200 mcg misoprostol vaginal + placebo
oral every 3 h up to 5 doses

Tang 2005 [38]

Hong Kong, China

118 12–20 200 mg mifepristone oral
36–48 h→
400 mcg misoprostol oral+ placebo sublingual every
3 h up to 5 doses

200 mg mifepristone oral
36–48 h→
400 mcg misoprostol sublingual +
placebo oral every 3 h up to 5 doses

Misoprostol-only dosing regimens
Author, year, country Participants Gestational

age (weeks)
Intervention 1 Intervention 2

Bhattacharjee 2012 [45]

India

295 13–20 400 mcg misoprostol vaginal moistened with 5% acetic
acid every 4 h up to 5 doses

400 mcg misoprostol vaginal dry every
4 h up to 5 doses

Carbonell 2008 [47]

Cuba

210 12–20 600 mcg misoprostol vaginal every 6 h up to 4 doses 400 mcg misoprostol vaginal every 4 h
up to 5 doses

Chaudhuri 2010 [44]
India

185 12–20 400 mcg misoprostol vaginal every 6 h up to 4 doses 400 mcg misoprostol vaginal every 12 h
up to 4 doses

(continued on next page)
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Dickinson 2003 [21]

Australia

56 14–26 600 mcg misoprostol vaginal loading dose
6 h →
200 mcg misoprostol oral every 3 h

400 mcg misoprostol oral every 3 h

Herabutya 2005 [22]

Thailand

279 14–26 600 mcg misoprostol vaginal every 6 h 600 mcg misoprostol vaginal every 12 h

Koh 2017 [42]

Singapore

77 13–23 200 mcg misoprostol vaginal every 4 h up to 5 doses 400 mcg misoprostol vaginal every 4 h
up to 5 doses

Ozerkan 2009 [48]

Turkey

60 13–24 400 mcg misoprostol vaginal loading dose →
200 mcg misoprostol vaginal every 2 h up to 5 doses

600 mcg misoprostol vaginal loading
dose →
400 mcg misoprostol vaginal every 4 h
up to 2 doses

Pongsatha 2011 [46]

Thailand

179 14–28 400 mcg misoprostol vaginal moistened with saline
every 3 h

400 mcg misoprostol vaginal moistened
with acetic acid every 3 h

Wong 2000 [43]

Hong Kong, China

148 14–20 400 mcg misoprostol vaginal every 3 h up to 5 doses 400 mcg misoprostol vaginal every 6 h
up to 3 doses

Misoprostol-only routes
Author, year, country Participants Gestational

age (weeks)
Intervention 1 Intervention 2

Akoury 2004 [18]

Canada

136 15–24 400 mcg misoprostol vaginal every 4 h up to 6 doses 400 mcg misoprostol oral every 4 h up
to 6 doses

Al 2015 [54]

Turkey

130 13–24 400 mcg misoprostol vaginal every 3 h up to 6 doses 400 mcg misoprostol buccal every 3 h up
to 6 doses

Bhattacharjee 2008 [51]

India

277 13–20 400 mcg misoprostol sublingual every 3 h up to 5 doses 400 mcg misoprostol vaginal every 3 h
up to 5 doses

Desai 2016 [19]

India

22 Mean 17.9 SD
2.4

600 mcg misoprostol vaginal 200 mcg misoprostol intracervical + 200
mcg misoprostol vaginal

Dickinson 2003 [21]

Australia

57 14–26 400 mcg misoprostol vaginal every 6 h 400 mcg misoprostol oral every 3 h

Ellis 2010 [16]

United States

64 17–23 400 mcg misoprostol buccal loading dose →
200 mcg misoprostol buccal every 5–6 h

400 mcg misoprostol vaginal loading
dose →
200 mcg misoprostol vaginal every
5–6 h

Gilbert 2001 [49]

New Zealand

54 Midtrimestera 400 mcg misoprostol vaginal loading dose
2 h →
200 mcg misoprostol vaginal every 4 h

400 mcg misoprostol vaginal loading dose
2 h→
200 mcg misoprostol oral every 4 h

Modak 2014 [52]

India

134 13–20 400 mcg misoprostol sublingual every 3 h up to 5 doses 400 mcg misoprostol vaginal every 3 h
up to 5 doses

Nautiyal 2014 [50]

India

150 12–20 400 mcg misoprostol sublingual every 4 h up to 4 doses 400 mcg misoprostol vaginal every 4 h
up to 4 doses

(3rd group) 400 mcg misoprostol oral
every 4 h up to 4 doses

Tang 2004 [55]

Hong Kong, China

220 12–20 400 mcg misoprostol sublingual every 3 h up to 5 doses 400 mcg misoprostol vaginal every 3 h
up to 5 doses

Von Hertzen 2009 [53]

Armenia, Georgia, Hungary, India,
Slovenia, South Africa, Vietnam

681 13–20 400 mcg misoprostol sublingual + placebo vaginal
every 3 h up 5 doses

400 mcg misoprostol vaginal + placebo
sublingual every 3 h up 5 doses

a Authors did not report the gestational age range.
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400mcg vaginally every 6 h (Supplements 6F and 7F) [15].We analyzed
327 women in the 10- to 16-week subgroup. Group A experienced a
higher rate of vomiting (RR 1.39, 95% CI 1.07–1.81, low certainty evi-
dence). We found no differences in ongoing pregnancy rates.

3.3. Misoprostol routes in combination mifepristone–misoprostol regimens

Five trials with 1062 total subjects compared oral vs. vaginal routes
of misoprostol (Fig. 5, Supplements 8A and 9A) [14,21,36–38]. Oral
route resulted in higher rates of ongoing pregnancy at 24 h (RR 1.64,
95% CI 1.04–2.59, moderate certainty evidence), a lower rate of satisfac-
tion (RR 0.88, 95% CI 0.80–0.97, moderate certainty evidence) and a
higher rate of diarrhea (RR 1.51, 95% CI 1.07–2.13, low certainty
evidence).

Two trials with 320 total subjects compared oral vs. sublingual
routes of misoprostol (Fig. 6, Supplements 8B and 9B) [21,39]. The
oral group had higher rates of ongoing pregnancy at 24 h (RR 2.17,
95% CI 1.02–4.64) and a longer median time to expulsion of preg-
nancy (1.9 h longer, range 1.72–2.08), both with low certainty
evidence.

Two trials with 278 total subjects compared vaginal vs. sublingual
routes of misoprostol (Fig. 7, Supplements 8C and 9C) [21,40]. One
trial (N = 50) compared vaginal vs. buccal routes of misoprostol (Ap-
pendix 6D, Supplement 3D) [41]. Another trial (N = 339) compared



Fig. 2. Forest plots for mifepristone+misoprostol vs. misoprostol alone formedical abortion at 12weeks' gestation and above (A) Ongoing pregnancywithin 24 h (B) Ongoing pregnancy
within 48 h.
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sublingual vs. buccal routes of misoprostol (Appendix 6E, Supple-
ment 3E) [42]. We found no differences in any outcomes across all
comparisons.
3.4. Misoprostol-only dosing regimens

3.4.1. Misoprostol dosage
One trial with 77 subjects compared misoprostol 200 mcg vs. 400

mcg vaginally every 4 h (Supplements 10A and 11A) [43]. The 200-
mcg group had a lower rate of complete abortion at 48 h (RR 0.76,
95% CI 0.61–0.95, at 48 h, low certainty evidence). We found no signifi-
cant differences in ongoing pregnancy rates.
Fig. 3. Forest plots for simultaneous mifepristone + misoprostol vs. mifepristone given 24–38
pregnancy within 24 h (B) Ongoing pregnancy within 48 h.
3.4.2. Misoprostol loading dose
One trial with 56 subjects evaluated a loading dose of misoprostol

600 mcg vaginally vs. no loading dose (Supplements 10B and 11B)
[22]. The loading-dose group had a lower rate of ongoing pregnancy at
24 h (RR 0.47, 95% CI 0.23–0.96, very low certainty of evidence). The
time to expulsion of pregnancy in the loading-dose groupwas amedian
of 25.5 h (95% CI 19.7–31.7) vs. 16.4 h (95% CI 13.5–23.8) (very low cer-
tainty evidence). Authors did not report SAEs.

3.4.3. Misoprostol dosing intervals
One trial with 148 subjects compared the use of misoprostol 400mcg

vaginally every 3 vs. 6 h (Supplements 10C and 11C) [44]. The 3-h dosing
group had a lower rate of ongoing pregnancy at 48 h (RR 0.39, 95% CI
h before misoprostol for medical abortion at 12 weeks' gestation and above. (A) Ongoing



Fig. 4. Forest plots for mifepristone 24 h before misoprostol vs. mifepristone 48 h before misoprostol for medical abortion at 12 weeks' gestation or above. (A) Ongoing pregnancy within
24 h (B) Ongoing pregnancy within 48 h.
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0.17–0.88, low certainty evidence). The 3-h dosing group also had a
shorter mean time to expulsion of pregnancy by 19.2 h (range 2.38–
36.02, moderate certainty). The authors did not report SAEs.

Two trials with 464 total subjects compared the use of misoprostol
400–600 mcg vaginally every 6 vs. 12 h (Fig. 8, Supplements 10D and
11D) [23,45]. The 6-h dosing group had higher rates of vomiting (RR
2.33, 95% CI 1.04–5.23, low certainty evidence). We found no differ-
ences in ongoing pregnancy rates.

3.4.4. Misoprostol preparation
Two trials with 474 total subjects compared the use of dry or saline-

moistened vaginal misoprostol to acetic-acid-moistened vaginal miso-
prostol (Supplements 10E and 11E) [46,47]. We found no differences
in any outcomes.
Fig. 5. Forest plots mifepristone plus oral vs. vaginal misoprostol for medical abortion at 12wee
48 h.
3.4.5. Variations in misoprostol-only regimens
Two trials with 270 total subjects compared a low-dose/high-fre-

quency (400 mcg every 4 h) vs. high-dose/low-frequency (600 mcg
every 6 h) misoprostol regimens (Supplements 10F and 11F) [48,49].
The low-dose/high-frequency group had a slightly longer mean time
to expulsion of pregnancy by 2.8 h, SD 2.46 shorter to 8.06 longer
(low certainty evidence). We found no differences in ongoing preg-
nancy rates.

3.5. Misoprostol routes in misoprostol-only regimens

Four trials with 347 total subjects compared oral to vaginal routes of
misoprostol (Fig. 9, Supplements 12A and 13A) [19,22,50,51]. The oral
group had higher ongoing pregnancy rates at 24 h (RR 3.60, 95% CI
ks' gestation or above. (A) Ongoing pregnancy within 24 h (B) Ongoing pregnancy within



Fig. 6. Forest plots for mifepristone plus oral vs. sublingual misoprostol for medical abortion at 12 weeks' gestation or above. Ongoing pregnancy within 24 h.

Fig. 7. Forest plots for mifepristone plus vaginal vs. sublingual misoprostol for medical abortion at 12 weeks' gestation or above. Ongoing pregnancy within 24 h.
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1.99–6.51, moderate certainty evidence) and 48 h (RR 8.01, 95% CI 1.74–
36.87, low certainty evidence). The oral group had a longer mean time to
expulsion of pregnancy at 11.4 h longer, SD 9.81 to 12.47 longer (moder-
ate certainty evidence). Rate of vomiting (RR 1.85, 95% CI 1.14–3.03, low
certainty evidence) was higher in the oral than vaginal group.
Fig. 8. Forest plots for misoprostol every 6 h vs. every 12 h for medical abor

Fig. 9. Forest plots for oral vs. vaginal misoprostol for medical abortion at 12 weeks' gestatio
One trial with 100 subjects compared oral to sublingual route of mi-
soprostol (Supplements 12B and 13B) [51]. The oral group had a longer
mean time to expulsion of pregnancy at 4.5 h longer (SD 14.3 h, range
7.5–19.4 vs. 9.8 h, range 4.5–17.9, low certainty evidence). The oral
group also had less complete abortions (RR 0.63, 95% CI 0.46–0.88,
tion at 12 weeks' gestation and above. Ongoing pregnancy within 48 h.

n and above. (A) Ongoing pregnancy within 24 h (B) Ongoing pregnancy within 48 h.



Fig. 10. Forest plots for vaginal vs. sublingual misoprostol for medical abortion at 12weeks' gestation and above. (A) Ongoing pregnancy within 24 h (B) Ongoing pregnancy within 48 h.
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very low certainty evidence).We found no differences in ongoing preg-
nancy rates.

Five trials with 1261 total subjects compared vaginal to sublingual
route of misoprostol (Fig. 10, Supplements 12C and 13C) [39,51–54].
The vaginal group had lower rates of ongoing pregnancy at 24 (RR
0.67, 95% CI 0.46–0.97) and 48 h (RR 0.63, 95% CI 0.43–0.93 at 48 h),
both with moderate certainty evidence. The vaginal group also had a
lower rate of satisfaction (RR 0.42, 95% CI 0.25–0.71, moderate certainty
evidence).

Two trials with 193 total subjects compared vaginal to buccal route
of misoprostol (Supplements 12D and 13D) [17,55]. The vaginal group
had lower ongoing pregnancy rates at 24, (RR 0.63, 95% CI 0.43–0.92)
and at 48 h (RR 0.29, 95% CI 0.12–0.66), both with low certainty
evidence.

One trial with 22 subjects compared vaginal to vaginal plus
intracervical routes of misoprostol (Supplements 12E and 13E) [20].
The study reported noongoingpregnancies or SAEs.We found no signif-
icant differences in any outcomes.
3.6. Serious adverse events

Across all included studies, authors reported 106 SAEs. Ten studies
did not supply data on SAEs [22,26,27,30,31,41,44,49,54,56]. In remov-
ing the population of women from the 10 studies not reporting SAEs,
we calculated an overall SAE rate of 1.7% (106/6313). A single trial re-
ported a case of uterine rupture in a womanwith one prior uterine inci-
sion (received regimenofmifepristone200mg24–48 h before a loading
dose of misoprostol 800 mcg vaginally and misoprostol 400 mcg vagi-
nally every 4 h) [21].

In our analysis, we only critically appraised dichotomous data
on the side effect of bleeding, often measured as hemorrhage
(measured or estimated amount over a certain threshold) or ex-
cessive bleeding (as reported by the participant or provider). Six-
teen studies also reported on continuous outcomes of bleeding,
namely, the amount of blood loss or a change in hemoglobin
[14,15,21,24,26,29,30,33,36,39,40,44,47–49,55]. Across all of
these studies, there was no significant difference in bleeding
among study arms from either a statistical or clinical standpoint.
4. Discussion

This systematic review and meta-analysis included 8284 women
from 43 randomized clinical trials on management of second-trimester
medical abortion. TheWHOused the results of this review to directly in-
form its recent Medical management of abortion guidance [11]. Our re-
view builds on the 2011 Cochrane review [5] of second-trimester
medical abortion methods by evaluating 26 new trials [13–55]. Based
on our analysis, we recommend a regimen of mifepristone 200 mg 1
to 2 days before misoprostol 400 mcg every 3 h via vaginal, sublingual
or buccal routes. Our conclusions expanded upon those of the Cochrane
review, which recommended mifepristone plus misoprostol vaginally
every 3 h.

While our results suggest that a 1- to 2-day delay between mifepris-
tone andmisoprostol is more efficacious, closer spacingmay be preferred
by some women who wish to shorten the overall abortion process while
accepting a slightly reduced efficacy and more side effects. Results of this
review do not support the use of a misoprostol loading dose. While vagi-
nal and sublingual routes have improved efficacy and side effect profiles
over oral route, vaginal route additionally appears more efficacious than
sublingual. Although data on the buccal route were limited in our review,
buccal misoprostol is already used in many settings [57–59]. While
pharmacokinetic studies have demonstrated that the shape of the buccal
misoprostol absorption curve is similar to that of vaginal, buccal miso-
prostol has a lower area under the curve and serum levels [60,61]. Our
analysis suggests that vaginal and buccal administrations have similar ef-
ficacy in combined mifepristone–misoprostol regimens and that buccal
administration has decreased efficacy in misoprostol-only regimens. For
those who prefer buccal administration, providers may counsel that
data are limited and abortion success rates may be slightly lower than
with vaginal route.

Our review includes a diverse population across all world regions
and a range of income settings, making results more generalizable to a
global population. We used a robust definition of SAEs, including need
for hospitalization postabortion, blood transfusion, need for further sur-
gery (beyond interventions to complete removal of products) or death,
in an attempt to capture only the most objective and clinically signifi-
cant safety outcomes. Our review reported an overall SAE rate of 1.7%,
which is comparable to previously reported rates of 1%–2% [61–64].
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Unlike theWildschut review [4], which included studies with up to 20%
fetal demise, we excluded trials with spontaneous fetal demise, making
our results more generalizable to the induced medical abortion
population.

Our population had a gestational age range of 12 to 28weeks' gesta-
tion. Only a few studies provided outcome data stratified by gestational
age subgroups; thus, we were unable to perform subanalyses for differ-
ent gestational age groups or to assess outcomes prior to 24 weeks of
gestation separately. Therefore, we are unable to draw any conclusions
as to what regimens are ideal for specific gestational age ranges.

Out of the 8284 participants included in this review, 172 had a prior
uterine incision with only one case of uterine rupture. We calculate a
uterine rupture rate of 0.06% (1/172), which is lower than the 0.28%
rate reported in a 2009 review on uterine rupture during second-tri-
mester medical abortion by Goyal [65]. Goyal's review, however, did
not include any randomized clinical trial data.

This analysis allowed us to identify gaps in the data on second-tri-
mester medical abortion. Future studies should investigate the optimal
dosing and frequency of misoprostol, particularly when combined
with mifepristone. Direct comparisons of buccal misoprostol to sublin-
gual or vaginal routes aftermifepristone are lacking. Evidence from clin-
ical trials on how to best manage women with prior uterine incisions is
limited. We hope that continued rigorous research in the field of medi-
cal abortion will serve to further refine the regimens and best tailor
them to women's needs.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.conx.2020.100037.
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