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Family Planning: Review

Mifepristone With Buccal Misoprostol for
Medical Abortion
A Systematic Review

Melissa J. Chen, MD, MPH, and Mitchell D. Creinin, MD

OBJECTIVE: To summarize clinical outcomes and

adverse effects of medical abortion regimens consisting

of mifepristone followed by buccal misoprostol in

pregnancies through 70 days of gestation.

DATA SOURCES: We used PubMed, ClinicalTrials.gov,

and reference lists from published reports to identify

relevant studies published between November 2005

and January 2015 using the search terms “mifepristone

and medical abortion” and “buccal and misoprostol.”

METHODS OF STUDY SELECTION: Studies were included

if they presented clinical outcomes of medical abortion

using mifepristone and buccal misoprostol through 70 days

of gestation. Studies with duplicate data were excluded.

TABULATION, INTEGRATION, AND RESULTS: We

included 20 studies with a total of 33,846 women through

70 days of gestation. We abstracted efficacy and ongoing

pregnancy rates as an overall rate and by gestational age in

days in reference to completed weeks (eg, 49 days or less,

50–56 days, 57–63 days, 64–70 days) and adverse effects

when reported. The overall efficacy of mifepristone fol-

lowed by buccal misoprostol is 96.7% (95% confidence

interval [CI] 96.5–96.8%) and the continuing pregnancy

rate is 0.8% (95% CI 0.7–0.9%) in approximately 33,000

pregnancies through 63 days of gestation. Only 332

women with pregnancies between 64 and 70 days of ges-

tation are reported in the literature with an overall efficacy

of 93.1% (95% CI 89.6–95.5%) and a continuing pregnancy

rate of 2.9% (95% CI 1.4–5.7%). Currently available data

suggest that regimens with a 24-hour time interval

between mifepristone and buccal misoprostol administra-

tion are slightly less effective than those with a 24- to 48-

hour interval. Rates of surgical evacuation for reasons

other than ongoing pregnancy range from 1.8% to 4.2%.

Severe adverse events like blood transfusion (0.03–0.6%)

and hospitalization (0.04–0.9%) are uncommon.

CONCLUSION: Outpatient medical abortion regimens

with mifepristone followed in 24–48 hours by buccal mi-

soprostol are highly effective for pregnancy termination

through 63 days of gestation. More data are needed to

evaluate clinical outcomes with regimens containing mif-

epristone followed in 24 hours by buccal misoprostol and

in pregnancies beyond 63 days of gestation.

(Obstet Gynecol 2015;126:12–21)

DOI: 10.1097/AOG.0000000000000897

The use of medical abortion for pregnancy termi-
nation is increasing in the United States. In 2011,

approximately 239,400 medical abortions were per-
formed, which was a 20% increase from 2008.1 The
current U.S. Food and Drug Administration (FDA)–
approved regimen for medical abortion consists of
600 mg mifepristone orally followed in 48 hours by
400 micrograms misoprostol orally in pregnancies up
to 49 days based on initial clinical trials.2 Studies since
FDA approval in 2000 have accumulated evidence
demonstrating increased efficacy in regimens with
a lower dose of mifepristone and a higher dose of
misoprostol, even in pregnancies past 49 days of ges-
tation. The transition from oral to alternative routes of
administration, including vaginal, buccal, and sublin-
gual, is associated with increased efficacy and fewer
side effects.3,4 National evidence-based clinical guide-
lines in the United States, the United Kingdom, and
other countries clearly identify that regimens other
than the current FDA-approved regimen are superior
based on higher efficacy and fewer adverse effects.3,5

See related editorial on page 3.

From the Department of Obstetrics and Gynecology, University of California,
Davis, Sacramento, California.

Corresponding author: Melissa J. Chen, MD, MPH, University of California,
Davis, 4860 Y Street, Suite 2500, Sacramento, CA 95817; e-mail:
melissa.chen@ucdmc.ucdavis.edu.

Financial Disclosure
Dr. Creinin is a consultant for Danco. The other author did not report any
potential conflicts of interest.

© 2015 by The American College of Obstetricians and Gynecologists. Published
by Wolters Kluwer Health, Inc. All rights reserved.
ISSN: 0029-7844/15

12 VOL. 126, NO. 1, JULY 2015 OBSTETRICS & GYNECOLOGY

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

http://ClinicalTrials.gov


Vaginal misoprostol administration was rou-
tinely used in the United States until reports of
severe infection with Clostridium sordellii after medi-
cal abortion surfaced,6 prompting a reevaluation of
vaginal misoprostol and a search for alternative
routes of misoprostol administration. Although the
use of vaginal misoprostol was ultimately not the
cause of these infections, continued safety evalua-
tions from Planned Parenthood Federation of

America showed that severe infection, albeit a rare
complication, decreased after changing to a buccal
misoprostol regimen in addition to screening for sex-
ually transmitted infections or providing routine pre-
ventive antibiotic coverage as part of the medical
abortion.7

With buccal administration, misoprostol is held in
the buccal pouch between the teeth and gums for
30 minutes before swallowing any remaining tablets.
Buccal misoprostol is slowly absorbed, unlike oral
misoprostol, which is rapidly absorbed and undergoes
extensive first-pass metabolism. After a dose of oral
misoprostol, plasma misoprostol acid levels peak
quickly at 30 minutes and decrease rapidly by
120 minutes.8 In contrast, after buccal administration,
plasma misoprostol acid levels rise gradually to peak
concentration after a median time of 75 minutes and
fall slowly over several hours.8–10

Within the last 10 years, buccal misoprostol use
with mifepristone for medical abortion has become
commonplace. However, the published literature did
not contain abundant information about medical
abortion outcomes with buccal misoprostol until
recently. In this systematic review, we summarize
clinical outcomes and adverse effects of medical
abortion regimens consisting of mifepristone followed
by buccal misoprostol in pregnancies through 70 days
of gestation.

SOURCES

We searched PubMed (http://www.ncbi.nlm.nih.
gov/) for all relevant studies published from
November 1, 2005, through January 31, 2015,

Full-text articles 
assessed for eligibility

(n=28)

Records excluded after 
review of title or abstract

(n=415)

Records identifi ed through 
database searching

(n=443)

Records excluded (n=8)
  Duplicate data: 2
  Pilot trial of mifepristone
    and simultaneous
    misoprostol: 1
  Did not include buccal
    misoprostol in medical
    abortion regimen: 3
  Did not report effi cacy
    and ongoing pregnancy: 2

Studies included in 
qualitative synthesis

(n=20)

Studies included in 
quantitative synthesis

(n=20)

Identifi cation

Screening

Eligibility

Included

Fig. 1. Flow diagram of selected studies for systematic
review.

Chen. Medical Abortion With Buccal Misoprostol. Obstet Gynecol
2015.

Table 1. Efficacy and Ongoing Pregnancy Rates With Mifepristone and Buccal Misoprostol for Medical
Abortion Through 70 Days of Gestation

Successful Abortion Ongoing Pregnancy

No. in
Analysis

No.
Successful % (95% CI)

No. in
Analysis

No. of Ongoing
Pregnancies % (95% CI)

Overall
Through 63 d of

gestation
33,514 32,394 96.7 (96.5–96.8) 32,479 252 0.8 (0.7–0.9)

Through 70 d of
gestation

33,846 32,703 96.6 (96.4–96.8) 32,785 261 0.8 (0.7–0.9)

By gestational age (d)*
49 or less 12,555 12,318 98.1 (97.9–98.3) 10,781 40 0.4 (0.3–0.5)
50–56 4,161 4,024 96.7 (96.1–97.2) 4,008 34 0.8 (0.6–1.2)
57–63 2,202 2,096 95.2 (94.2–96.0) 2,119 39 1.8 (1.3–2.5)
64–70 332 309 93.1 (89.6–95.5) 306 9 2.9 (1.4–5.7)

CI, confidence interval.
All outcomes are based on patients for whom outcome was determined (patients without follow-up are not included).
* Not all studies reported outcome within each specific gestational age range; outcomes are calculated using only those studies with

outcome data presented by gestational age.
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Table 2. Efficacy and Ongoing Pregnancy Rates With Mifepristone Followed in 24 Hours by Buccal
Misoprostol for Medical Abortion Through 63 Days of Gestation

Study, Location Study Design
Gestational
Age (d)

Oral Mifepristone
Dose (mg)

Buccal
Misoprostol Dose

(micrograms)

Raghavan, 2010,21 Maldova* Prospective 63 or less 200 400

Giri, 2011,17 Nepal Prospective 63 or less 200 800

Ngoc, 2011,18

Vietnam
Prospective 63 or less 200 800

Blum, 2012,19

Tunisia, Vietnam
Prospective 63 or less 200 800

Dahiya, 2012,20 India Prospective 56 or less 200 800
Alam, 2013,13

Bangladesh†
Prospective 63 or less 200 800

Total per category

NR, not reported.
Data are n/N (%) unless otherwise specified.
All outcomes are based on patients for whom outcome was determined (patients without follow-up are not included).
* Five patients lost to follow-up in report without gestational age specified; all assumed to have gestational age 49 days or less for this review.
† Data were recalculated to present results only of those women who were pregnant at the time of receiving mifepristone and

buccal misoprostol.

Table 3. Efficacy and Ongoing Pregnancy Rates With Mifepristone Followed in 24–48 Hours by Buccal
Misoprostol for Medical Abortion Through 63 Days of Gestation

Study, Location
Study
Design

Gestational
Age (d)

Oral
Mifepristone
Dose (mg)

Buccal
Misoprostol Dose

(micrograms)

Time Interval Between
Mifepristone and
Misoprostol (h)

Middleton, 2005,11 U.S. Prospective 56 or less 200 800 24–48
Winikoff, 2008,24 U.S. Prospective 63 or less 200 800 24–36
Fjerstad, 2009,22 U.S.* Retrospective 59 or less 200 800 24–48
Boersma, 2011,14

Curacao†
Prospective 63 or less 200 800 24–48

Grossman, 2011,25 U.S. Prospective 63 or less 200 800 24–48
Chong, 2012,31 Georgia,

Vietnam
Prospective 63 or less 200 400 36–48

800 36–48
Goldstone, 2012,26

Australia
Retrospective 63 or less 200 800 24–48

Ngo, 2012,27 China Retrospective 63 or less 200 800 36–48
Winikoff, 2012,15 U.S.‡ Prospective 57–63 200 800 24–48
Chai, 2013,23 Hong

Kong§
Prospective 63 or less 200 800 48

Louie, 2014,28

Azerbaijan
Prospective 63 or less 200 800 24–48

Ngoc, 2014,29 Vietnam Prospective 63 or less 200 800 24–48
Peña, 2014,16 Mexico Prospective 63 or less 200 800 24–48
Gatter, 2015,30 U.S. Retrospective 63 or less 200 800 24–48

Total per category

NR, not reported.
Data are n/N (%) unless otherwise specified.
All outcomes are based on patients for whom outcome was determined (patients without follow-up are not included).
* Results in publication presented in categories of 28 or less, 28–34, 35–41, 42–48, 49–55, and 56–59 days of gestation. Results for women

with pregnancies through 59 days included in overall clinical outcome analysis and only data from 48 days or less of gestation included
into gestational age-specific results; outcomes for pregnancies 48 days or less were recalculated based on the manuscript text and table.

† Results in publication presented in categories of 49 or less, 50–63, and 64–70 days of gestation. Results for women with pregnancies through 63
days included in overall clinical outcome analysis and only data from 49 days or less of gestation included into gestational age-specific results.

‡ Study included women with pregnancies 57–70 days of gestation; only results for women with pregnancies 57–63 days of gestation included.
§ Results in publication presented in categories of 49 or less and 50–63 days of gestation; only data from 49 days or less of gestation included

into gestational age-specific results.
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examining the efficacy of mifepristone followed by
buccal misoprostol for medical abortion through 70
days of gestation using the search terms “mifepris-
tone and medical abortion” and “buccal and miso-

prostol.” We used November 2005 as the earliest
publication date limit because it is the known time
of the first study reporting mifepristone followed
by buccal misoprostol.11 We also searched through

Successful Abortion Ongoing Pregnancy

Overall 49 d or Less 50–56 d 57–63 d Overall 49 d or Less 50–56 d 57–63 d

264/272 (97.1) 226/234 (96.6) 27/27 (100) 11/11 (100) 4/272 (1.5) 4/234 (1.7) 0/27 (0.0) 0/11 (0.0)

89/95 (93.6) NR NR NR 1/95 (1.1) NR NR NR

194/201 (96.5) 158/162 (97.5) 25/28 (89.3) 11/11 (100) 3/201 (1.5) 1/162 (0.6) 2/28 (7.1) 0/11 (0.0)

195/210 (92.9) 105/109 (96.3) 64/74 (86.5) 26/27 (96.3) 3/210 (1.4) 1/109 (0.9) 2/74 (2.7) 0/27 (0.0)

46/50 (92.0) NR NR NR 0/50 (0.0) NR NR NR
545/587 (92.8) NR NR NR NR NR NR NR

1,333/1,415 (94.2) 489/505 (96.8) 116/129 (89.9) 48/49 (98.0) 11/828 (1.3) 6/505 (1.2) 4/129 (3.1) 0/49 (0.0)

Successful Abortion, n/Total (%) Ongoing Pregnancy, n/Total (%)

Overall 49 d or Less 50–56 d 57–63 d Overall 49 d or Less 50–56 d 57–63 d

205/216 (94.9) NR NR NR 2/216 (0.9) NR NR NR
405/421 (96.2) 207/213 (97.2) 89/93 (95.7) 109/115 (94.8) 4/421 (1.0) 2/213 (0.9) 0/93 (0.0) 2/115 (1.7)

1,326/1,349 (98.3) 946/961 (98.4) NR NR 6/1,349 (0.4) NR NR NR
275/281 (97.9) 184/186 (98.9) NR NR NR NR NR NR

439/449 (97.8) NR NR NR 4/449 (0.9) NR NR NR
535/555 (96.4) 270/275 (98.2) 182/193 (94.3) 83/87 (95.4) 8/555 (1.4) 1/275 (0.4) 5/193 (2.6) 2/87 (2.3)

540/560 (96.4) 259/270 (95.9) 201/204 (98.5) 80/86 (93.0) 5/560 (0.9) 2/270 (0.7) 1/204 (0.5) 2/86 (2.3)
10,690/11,155 (96.5) NR NR NR 83/11,155 (0.6) NR NR NR

152/167 (91.0) NR NR NR NR NR NR NR
304/325 (93.5) NR NR 304/325 (93.5) 10/325 (3.1) NR NR 10/325 (3.1)

43/45 (95.6) 22/22 (100) NR NR 0/45 (0.0) 0/22 (0.0) NR NR

840/863 (97.3) 608/627 (97.0) 152/153 (99.3) 80/83 (96.4) 7/863 (0.8) NR NR NR

1,298/1,371 (94.7) NR NR NR 36/1,371 (2.6) NR NR NR
943/969 (97.3) 540/551 (98.0) 239/247 (96.8) 164/171 (95.9) 6/969 (0.6) 3/551 (0.6) 1/247 (0.4) 2/171 (1.2)

13,066/13,373 (97.7) 8,793/8,945
(98.3)

3,045/3,142
(96.9)

1,228/1,286
(95.5)

70/13,373
(0.5)

26/8,945
(0.3)

23/3,142
(0.7)

21/1,286
(1.6)

31,061/32,099 (96.8) 11,829/12,050
(98.2)

3,908/4,032
(96.9)

2,048/2,153
(95.1)

241/31,651
(0.8)

34/10,276
(0.3)

30/3,879
(0.8)

39/2,070
(1.9)
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the reference sections of all identified manuscripts
for other relevant studies. Lastly, we reviewed
ClinicalTrials.gov (www.clinicaltrials.gov) for any
completed randomized clinical trials that used mif-
epristone and buccal misoprostol in their protocol
for medical abortion.

STUDY SELECTION

Only manuscripts discussing use of mifepristone and
buccal misoprostol for medical abortion through

10 weeks of gestation were eligible for inclusion.
Studies were excluded if clinical outcomes were not
reported. If more than one study was published with
duplicate data, only the study with the larger data set
was included.

Both authors independently extracted study infor-
mation, including the first author, year of publication,
country in which the study was performed, study
design, gestational age of the study population,
number of patients enrolled and with follow-up,

Table 4. Outcomes After a Repeat Dose of Misoprostol for Persistent Gestational Sac After Initial
Treatment With Mifepristone and Buccal Misoprostol Through 63 Days of Gestation

Study,
Country

Gestational
Age (d)

Buccal
Misoprostol

Dose
(micrograms)

Interval
Between

Mifepristone
and

Misoprostol (h)

Total
No. of
Patients

Eligible for
2nd Dose of
Misoprostol

Chose to Have
2nd Dose of
Misoprostol

Success After
2nd Dose of
Misoprostol

Raghavan,
2010,21

Maldova

63 or less 400 24 277 5 (1.8) 2 (40.0) 2 (100.0)

Winikoff,
2008,24 U.S.

63 or less 800 24–36 421 NR 14* 13 (92.9)

Winikoff,
2012,15 U.S.†

57–63 800 24–48 325 17 (5.2) 13 (76.5) 10 (91.0)‡

Louie, 2014,28

Azerbaijan
63 or less 800 24–48 863 28 (3.2) 16 (57.1) 16 (100.0)

NR, not reported.
Data are n (%) unless otherwise specified.
All patients received regimens with 200 mg mifepristone orally.
* Unable to calculate percent success because the number of women eligible for a second dose of misoprostol was not reported.
† Study included women with pregnancies through 70 days of gestation; only results for women with pregnancies through 63 days of

gestation included.
‡ Only 11 participants waited 1 week for evaluation and were used in the study to calculate success.

Table 5. Complication Rates After Medical Abortion Through 63 Days of Gestation With Mifepristone and
Buccal Misoprostol as Compared With Mifepristone and Oral Misoprostol

Study, Country
Gestational
Age (d)

Mifepristone
Dose (mg)

Misoprostol Dose
(micrograms), Route

Interval Between
Mifepristone

and Misoprostol (h)

Middleton, 2005,11 U.S. 56 or less 200 800, buccally 24–48
Winikoff, 2008,24 U.S. 63 or less 200 800, buccally 24–36
Goldstone, 2012,26 Australia 63 or less 200 800, buccally 24–48
Winikoff, 2012,15 U.S.‡ 63 or less 200 800, buccally 24–48
Gatter, 2015,30 U.S. 63 or less 200 800, buccally 24–48
Spitz, 1998,2 U.S. 63 or less 600 400, orally 48

ED, emergency department; NR, not reported.
Data are % unless otherwise specified.
All mifepristone administered orally.
* Reasons include medically necessary, incomplete abortion, persistent sac, and patient request.
† Four patients (1.9%) required intravenous fluids, but it was not specified if these patients were treated in the emergency department or

required hospitalization.
‡ Study included women with pregnancies through 70 days of gestation; only results for women with pregnancies through 63 days of

gestation are included.
§ Rate was 6.9% in a subset of 827 women through 49 days of gestation.
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regimen used including repeat misoprostol dosing,
and outcomes related to treatment efficacy, ongoing
pregnancy rates, complications, and side effects.

Efficacy and ongoing pregnancy rates were
abstracted as an overall rate and also categorized by
gestational age in days in reference to completed
weeks (eg, 49 days or less, 50–56 days, 57–63 days,
64–70 days). Efficacy is defined as complete expulsion
of the pregnancy without need for surgical interven-
tion. If study results were not presented in these cat-
egories, we recalculated, when possible, the
gestational age-specific data based on tables and text
within the manuscript. If we were unable to perform
a reliable calculation, we excluded gestational age-
specific data. Individual study outcomes were recalcu-
lated to exclude any patients who were not pregnant
at the time of treatment. We then combined outcomes
across studies to create summary statistics for efficacy
and ongoing pregnancy as well as outcomes based on
the interval between mifepristone and misoprostol
administration.

Fisher’s exact tests or x2 analyses were used to
compare outcomes by gestational age, as appropriate.
We considered a P value of .05 as statistically
significant.

RESULTS

We identified 443 studies in the literature search and
reviewed 28 full-text articles for eligibility. No addi-
tional studies were identified from searching the
reference sections of the identified manuscripts or
from clinicaltrials.gov. Eight records were excluded
that had duplicate data (n52), did not include buccal

misoprostol in the medical abortion regimen (n53),
and did not report efficacy and ongoing pregnancy
outcomes (n52). We also excluded one additional
study that was a pilot trial evaluating simultaneous
dosing of mifepristone and buccal misoprostol and
found clinically unacceptable success rates.12 The 20
manuscripts in this review include a dosing interval of
at least 24 hours between mifepristone and buccal
misoprostol for medical abortions through 70 days
of gestation. We followed Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines
for reporting of study selection (Fig. 1).

Primary outcome definitions were similar across
the included studies. All of the studies defined
successful abortion as one in which the pregnancy
was expelled from the uterus without need for surgical
evacuation during the follow-up period for any
reason. Ongoing pregnancy was defined in all studies
as a viable gestation at follow-up ultrasound evalua-
tion performed per study protocol or when clinically
indicated except one study that defined a viable
gestation as an increase in uterine size on follow-up
examination consistent with an ongoing pregnancy.13

The overall efficacy and continuing pregnancy
rate after mifepristone followed by buccal misoprostol
is 96.6% and 0.8%, respectively, through 70 days of
gestation in the 33,846 women who were included in
this systematic review (Table 1). However, only 332
women are reported in the literature between 64 and
70 days of gestation from three trials14–16 with 304 of
the patients from a single trial.14 The overall efficacy
at 64–70 days of gestation is 93.1%. Ongoing preg-
nancy rate at 64–70 days of gestation (n5306) is 2.9%

Total No. of
Patients

Surgical Evacuation
for Reasons Other Than
Continuing Pregnancy*

Blood
Transfusion ED Visits

Hospitalization Related
to Medical Abortion Infection

216 4.2 0.5 NR† NR† 0.5
421 2.9 NR 2.9 NR NR

13,345 2.9 0.08 NR NR 0.2
325 3.4 0.6 3.7 0.9 0.3

13,373 1.8 0.03 NR 0.04 0.01
2,015 8.9§ 0.2 NR 1.3 0.9
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as compared with 1.8% at 57–63 days of gestation
(n52,119) (P5.19).

Six studies (n51,415) examined clinical outcomes
when women were instructed to use buccal misopros-
tol 24 hours after mifepristone (Table 2). Gestational
age-specific outcomes were reported in the literature
for 505, 129, and 49 women with pregnancies 49 days
or less, 50–56 days, and 57–63 days of gestation,
respectively. All studies used a regimen with 200 mg
mifepristone and 800 micrograms misoprostol buc-
cally13,17–20 except for one study that used 200 mg
mifepristone and 400 micrograms misoprostol buc-
cally.21 Clinical outcomes for one study, which
included women who were treated but were actually
not pregnant, were recalculated to include only
women who were pregnant.13

An additional 14 studies (n532,099) examined
clinical outcomes when women were instructed to
use buccal misoprostol between 24 and 48 hours after
mifepristone (Table 3). Gestational age-specific data
were excluded from three studies that did not report
their results in the prespecified gestational age
ranges.14,22,23 Outcomes by gestational age were re-
ported for 12,050, 4,032, and 2,153 women with preg-
nancies 49 days or less, 50–56 days, and 57–63 days of
gestation, respectively. All studies used 800 micro-
grams misoprostol buccally11,14–16,22–30 except for
one study that reported clinical outcomes with 400

micrograms misoprostol buccally.31 One study
described the actual time interval at which patients
administered misoprostol after mifepristone, report-
ing a median interval of 48 hours (range 25–52 hours)
for women who took mifepristone at home and
a median interval of 47 hours (range 26–54 hours)
for women that took mifepristone in the clinic.28

Success rates through 63 days of gestation from
studies reporting a 24-hour interval between mife-
pristone and misoprostol differ significantly from
the rates in studies with a 24- to 48-hour interval
overall (94.2% compared with 96.8%, respectively,
P,.001), among gestations 49 days or less (96.8%
compared with 98.2%, respectively, P5.046) and
gestations 50–63 days (92.1% compared with
96.3%, respectively, P5.009). Two studies included
intervals of 36–48 hours27,31 and one for 48 hours.23

When these studies are excluded from the 24- to 48-
hour group in the previous calculations, the results
remain statistically significant for the overall (94.2%
compared with 96.8%, respectively, P,.001), 49 days
or less of gestation (96.8% compared with 98.2%,
respectively, P5.04), and 50–63 days of gestation
(92.1% compared with 96.3%, respectively,
P5.008) calculations. The overall ongoing preg-
nancy rate through 63 days of gestation was not dif-
ferent among studies reporting a 24-hour or 24- to
48-hour interval between mifepristone and

Table 6. Reported Side-Effect Rates After Medical Abortion Through 63 Days of Gestation With
Mifepristone and Buccal Misoprostol as Compared With Mifepristone and Oral Misoprostol

Study, Country
Gestational
Age (d)

Mifepristone
Dose (mg)

Misoprostol Dose
(micrograms), Route

Interval Between
Mifepristone and
Misoprostol (h)

Middleton, 2005,11 U.S. 56 or less 200 800, buccally 24–48
Winikoff, 2008,24 U.S. 63 or less 200 800, buccally 24–36
Raghavan, 2010,21 Maldova 63 or less 200 400, buccally 24
Ngoc, 2011,18 Vietnam 63 or less 200 800, buccally 24
Chong, 2012,31 Georgia, Vietnam 63 or less 200 400, buccally 36–48

800, buccally 36–48
Winikoff, 2012,15 U.S.* 63 or less 200 800, buccally 24–48
Blum, 2012,19 Tunisia, Vietnam 63 or less 200 800 buccally 24
Dahiya, 2012,20 India 56 or less 200 800, buccally 24
Chai, 2013,23 Hong Kong 63 or less 200 800, buccally 48
Louie, 2014,28 Azerbaijan 63 or less 200 800, buccally 24–48
Pena, 2014,16 Mexico More than 64† 200 800, buccally 24–48
Spitz, 1998,2 U.S. 49 or less 600 400, orally 48

63 or less

NR, not reported.
Data are % unless otherwise specified.
All mifepristone administered orally.
* Study included women with pregnancies through 70 days of gestation; only results for women with pregnancies through 63 days of

gestation included.
† Two patients were greater than 64 days of gestation; actual gestational age not reported.
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misoprostol (1.3% compared with 0.8%, respec-
tively, P5.10).

Several studies using buccal misoprostol allowed
the option of repeat misoprostol at follow-up 1 week
after mifepristone for persistent gestational sac;
however, few report specific outcomes. Table 4 high-
lights success rates after a repeat dose of misoprostol
in reports that included these specific outcomes. In
these study protocols, women with an ongoing preg-
nancy at follow-up were recommended to undergo
uterine suction curettage, whereas women who had
a nonviable pregnancy with a persistent gestational
sac were given the options of expectant management,
suction curettage, or a second dose of misoprostol.
Overall, women who received a second dose of mi-
soprostol experienced expulsion rates between
91.0% and 100.0%.

Adverse outcomes after medical abortion for
selected studies are shown in Table 5. Rates of surgi-
cal evacuation for reasons other than ongoing preg-
nancy range from 1.8% to 4.2% in women who
received mifepristone followed by buccal misoprostol,
which is lower than the 6.9% surgical evacuation rate
reported in women who received mifepristone fol-
lowed by oral misoprostol through 49 days of gesta-
tion.2 Blood transfusion and infection are uncommon,
occurring in approximately 0.03–0.6% and 0.01–0.5%
of patients, respectively. Adverse outcomes of emer-
gency department visits (2.9–3.7%) and hospitaliza-
tions (0.04–0.9%) are inconsistently reported with
variable rates across studies.

Reported treatment-associated side effects gener-
ally include nausea, vomiting, diarrhea, weakness,
headache, dizziness, and thermoregulatory effects

such as fevers and chills. Table 6 includes the rates
of reported side effects after mifepristone and buccal
misoprostol compared with mifepristone and oral mi-
soprostol. Nausea rates after buccal misoprostol are
generally slightly lower compared with oral misopros-
tol, whereas diarrhea, fever, and dizziness rates are
higher among women who received buccal
misoprostol.

DISCUSSION

Over 30,000 women have now been included in
studies examining mifepristone with buccal misopros-
tol for medical abortion since the first report using this
regimen 10 years ago. These studies demonstrate that
outpatient medical abortion regimens with mifepris-
tone followed in 24–48 hours by buccal misoprostol
are highly effective for pregnancy termination
through 63 days of gestation. The complete abortion
rate with this protocol is higher than the 92% rate with
the FDA-approved regimen.2 Furthermore, surgical
evacuation for reasons other than continuing preg-
nancy is also lower with buccal compared with oral
misoprostol regimens. Side-effect rates vary across
studies, which may be related to different ways of
defining these events or different patient populations.
Overall, the side-effect profile of both regimens is
comparable, and regimens with buccal misoprostol
have been shown to be well tolerated and acceptable
to participants.18,19,21,24

Despite the presence of data supporting buccal
misoprostol in medical abortion, there are still gaps in
the literature, specifically with use 24 hours after
mifepristone. Based on the available literature, the
overall efficacy of regimens with a 24-hour interval

Total No. of
Patients Nausea Vomiting Diarrhea Weakness Headache Fever Dizziness

216 69.4 37.0 36.1 54.6 43.5 42.1 40.7
414 75.1 47.6 43.0 58.0 41.1 47.6 39.4
266 54.1 22.2 NR 51.1 17.7 18.0 29.3
200 56.5 26.0 58.5 NR NR 24.5 NR
555 44.0 16.0 NR 38.0 32.0 26.0 26.0
560 47.0 22.0 NR 42.0 33.0 33.0 24.0
318 50.0 35.8 17.9 NR NR 11.9 NR
209 45.9 37.8 61.2 NR NR 28.2 NR
50 64.0 16.0 8.0 NR 2.0 12.0 NR
45 46.7 20.0 31.1 NR 17.8 22.2 31.1

860 46.7 20.0 1.9 NR NR 19.7 NR
969 34.0 26.0 60.0 21.0 14.0 45.0 13.0
859 61.5 25.8 20.3 NR NR NR NR

1,851 67.3 33.9 22.9 NR 32.0 4.0 12.0
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between mifepristone and buccal misoprostol is sig-
nificantly lower than those with a 24- to 48-hour
interval (94.2% compared with 98.1%). Our ability to
fully understand if buccal misoprostol is more effec-
tive with a dosing interval closer to 48 hours is limited
by the relatively small number of women in protocols
with a 24-hour dosing as compared with a 24- to 48-
hour dosing interval. Moreover, published trials only
include outcomes by gestational age in 129 and 49
patients between 50–56 and 57–63 days of gestation,
respectively. There is also a paucity of data on the
actual time interval at which women actually admin-
ister misoprostol when instructed to use buccal miso-
prostol in a 24- to 48-hour window after mifepristone.
Only one study reported the actual time elapsed
between mifepristone and buccal misoprostol dosing;
the median time interval was 47–48 hours.

Another obvious and important limitation of the
available data is the relative lack of significant
numbers of women who reported using mifepristone
and buccal misoprostol beyond 63 days of gestation.
Only 332 patients between 64 and 70 days of
gestation are included in the literature, representing
just 1.0% of the total number of women for which
medical abortion outcomes with regimens containing
buccal misoprostol are available. Based on current
data, caution should be exercised when using
buccal misoprostol in medical abortion regimens
beyond 63 days in an outpatient setting until more
evidence is available on efficacy rates and adverse
effects.

Because regimens with mifepristone and buccal
misoprostol are highly effective, large data sets are
required to generate enough information to evaluate
outcomes of a repeat misoprostol dose when abor-
tion does not occur with initial treatment. These
large data sets have been accumulated for regimens
using vaginal misoprostol32; however, little informa-
tion is available in the published literature about
repeat dosing of buccal misoprostol (Table 4). These
limited data do support the potential efficacy of
a repeat dose of buccal misoprostol. Because most
women who choose medical abortion have a strong
desire to avoid surgery, further medical treatment
instead of vacuum aspiration may be preferable as
long as further medical management is beneficial.
Although these studies did not report expulsion rates
after expectant management, most women with
a persistent gestational sac but absent gestational
cardiac activity would eventually expel the preg-
nancy.33 Even so, a repeat dose of misoprostol may
facilitate quicker expulsion and is a reasonable
option for women.

This study informs clinicians about the evidence
supporting the use of mifepristone and buccal miso-
prostol for medical abortion. To our knowledge, this
systematic review includes all studies that utilize
mifepristone and buccal misoprostol for early medical
abortion. Of note, the evidence for these regimens is
mainly derived from two large retrospective studies
that contribute 76% of the data on clinical out-
comes.26,30 To minimize heterogeneity of results, stud-
ies were grouped by the time interval between
mifepristone and buccal misoprostol administration
(ie, 24 hours and 24–48 hours) before analysis of over-
all efficacy and ongoing pregnancy rates. Further stud-
ies are needed to evaluate whether regimens with
mifepristone followed in 24 hours by buccal miso-
prostol are effective, especially in pregnancies greater
than 49 days of gestation. More evidence regarding
clinical outcomes for pregnancies more than 63 days
of gestation is needed before this practice becomes
standard of care. With more high-quality data,
women’s health care providers can continue to pro-
vide the best evidence-based care to women.
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