Contraception 99 (2019) 272-277

Contraception

SN\ e

Contents lists available at ScienceDirect

Contraception

journal homepage: www.elsevier.com/locate/con

Original article

Early abortion with buccal versus sublingual misoprostol alone: a L)
multicenter, randomized trial > ****

updates

Wendy R. Sheldon #*, Jill Durocher ?, llana G. Dzuba ?, Heather Sayette °, Roxanne Martin ?,
Ménica Cardenas Velasco ?, Beverly Winikoff

2 Gynuity Health Projects, 220 East 42" Street, Suite 710, New York, NY, 10017
" Planned Parenthood Global, 123 William Street, New York, NY, 10038

ARTICLE INFO ABSTRACT

Article history:

Received 13 September 2018

Received in revised form 7 February 2019
Accepted 13 February 2019

Objective: To compare efficacy, safety/side effects and acceptability of buccal versus sublingual administration of a
misoprostol-only regimen commonly used for early medical abortion.

Study design: We conducted a randomized trial at six clinics in two Latin American countries. We randomized
women seeking early abortion to buccal or sublingual administration of three doses of misoprostol 800 mcg re-
peated every 3 h. At initial follow-up (7-14 days after misoprostol), we offered women without a complete abor-

11\(/61?1):;” Srrgiol tion aspiration or additional misoprostol plus waiting 7 more days. The primary outcome was continuing
Medical abortion pregnancy at initial follow-up. Secondary outcomes included continuing pregnancy at final follow-up, incom-
Buccal plete abortion, successful abortion, side effects, acceptability and complications. We analyzed all outcomes as in-
Sublingual tention to treat.

Results: We enrolled 401 women and randomized 202 into the buccal arm and 199 into the sublingual arm. Con-
tinuing pregnancy at initial follow-up occurred in 11/201 (5.5%) and 2/189 (1.1%) women, respectively (p=.02).
Additional misoprostol at follow-up increased success, defined as complete abortion, from 170/201 (84.6%) to
184/199 (92.5%) in the buccal arm and 165/189 (87.3%) to 177/189 (93.7%) in the sublingual arm. We found
no differences by gestational age. Women reported similar acceptability and side effects across groups except
for chills and fever, which women using sublingual misoprostol reported more frequently (p<.05).
Conclusions: Sublingual administration was superior to buccal administration in reducing continuing pregnancy
risk after a three-dose regimen of 800 mcg misoprostol. Complete abortion rates were comparable across groups,
and in both cases, additional misoprostol at follow-up increased success.
Implications: If the primary goal is to avoid continuing pregnancy, sublingual administration of misoprostol 800
mcg every 3 h for three doses should be recommended. If chills or fever are a concern and the primary goal is to
avoid surgery, buccal administration may be preferable. For either route, additional misoprostol can be given for
incomplete abortion or continuing pregnancy.

© 2019 Elsevier Inc. All rights reserved.

1. Introduction

Medical abortion, which involves pills rather than suction or sharp
curettage, is a noninvasive procedure that is safe and highly effective
[1-4]. Although mifepristone followed by misoprostol is the gold
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standard for early medical abortion, misoprostol alone is recommended
for settings where mifepristone is unavailable [5,6]. While misoprostol
alone is less effective than when taken in conjunction with mifepris-
tone, it is often the next best option due to its safety, low cost and
wide availability [7-9]. In most of Latin America, where abortion re-
mains highly restricted and mifepristone is not approved, misoprostol
use has been increasing since the 1990s and credited with improving
abortion safety in the region [10-15].

At the time of this study, the World Health Organization (WHO) rec-
ommended misoprostol 800 mcg sublingually or vaginally every 3 to
12 h for a total of three doses for abortion through 12 weeks in settings
without mifepristone [5]. The evidence for this recommendation came
mainly from one large randomized trial that found similar efficacy
(84% and 85%, respectively) and continuing pregnancy (6% and 4%, re-
spectively) for both routes of administering this regimen [16].
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For some women, however, vaginal administration is less acceptable
than routes by mouth [17,18]. Due largely to a desire to reduce side ef-
fects associated with sublingual administration, misoprostol is adminis-
tered buccally (between the gums and cheek) for early medical abortion
in a number of Latin American settings [19,20]. Yet there is limited evi-
dence about its efficacy. The few studies that have assessed buccal ad-
ministration have used different dosing and timing intervals and
obtained considerably lower efficacy than what has been documented
using vaginal or sublingual regimens [21-23].

Accordingly, we undertook the current study to document the effi-
cacy, safety/side effects and acceptability of buccal administration of
the misoprostol-only regimen recommended by WHO and to compare
these outcomes to sublingual administration. We hypothesized that
sublingual administration would be superior to buccal administration
in incidence of continuing pregnancy but inferior in incidence and se-
verity of some side effects.

2. Materials and methods
2.1. Study design and randomization

We conducted this multicenter, randomized trial between April
2015 and September 2016 at six health clinics located in urban and
periurban settings of two Latin American countries. All study sites
were providing medical abortion or about to begin provision prior to
study startup. We obtained central approval from the Allendale Investi-
gational Review Board for all study centers. We included women seek-
ing abortion with pregnancy duration <10 weeks. Investigators
verified pregnancy by ultrasonography, urine testing or both, and
ascertained gestational age by the woman's report of her last menstrual
period plus vaginal ultrasound measurements or a bimanual exam. We
excluded women with contraindications to misoprostol (intrauterine
device in place or history of allergies to prostaglandins), confirmed or
suspected ectopic or molar pregnancy, and anyone not willing to pro-
vide contact information and return for follow-up.

Gynuity Health Projects in New York carried out computer-
generated randomization that was stratified by site with a block size
of 10. We masked allocation using sealed, consecutively numbered
opaque envelopes, each containing a card revealing the participant's
study group allocation (sublingual or buccal misoprostol). Investigators
at each clinic distributed study packets labeled with a unique identifica-
tion number and containing group allocation envelopes in sequential
order as participants enrolled. To blind study staff, providers and partic-
ipants were instructed not to ask about or reveal group allocation until
the participant's exit interview.

2.2. Procedures

After confirming eligibility and obtaining consent, trained study staff
gave participants a multilevel urine pregnancy test (MLPT) and instruc-
tions for use to obtain a baseline human chorionic gonadotropin (hCG)
level [24]. Participants also received a study packet containing the fol-
lowing: their study group allocation along with written and pictorial in-
structions for administering the misoprostol; three sealed envelopes
with four misoprostol 200-mcg tablets; one sealed envelope with nine
ibuprofen 600-mg tablets; one MLPT; and a study card containing in-
structions for administering the ibuprofen and MLPT and space for re-
cording details about administration of misoprostol, ibuprofen and
MLPT. We included MLPTSs to assess their effectiveness and acceptability
for home follow-up as a secondary study aim not intended to replace
standard follow-up at each site; we plan to report these findings
separately.

The study regimen consisted of three doses of misoprostol 800 mcg
in blister packs and administered every 3 h per the assigned study
group. Participants used the first dose at the clinic or a location of
their choice; if used at the clinic, study staff left the room to preserve

blinding. Participants used the remaining doses at a location of their
choice, typically their home. Study staff encouraged participants to
take one ibuprofen 600 mg for pain as needed every 8 h and to use
the MLPT 1 week after misoprostol administration to ascertain their
follow-up hCG level. Staff instructed participants to call the clinic with
any questions or concerns, and to return at any point if they experienced
heavy or persistent bleeding or desired surgical completion.

Participants attended follow-up visits between 7 and 14 days after
misoprostol administration, at which study staff assessed abortion sta-
tus by vaginal ultrasonography, pregnancy test or physical exam per
standard clinic procedures. If providers diagnosed continuing preg-
nancy, they were to offer immediate aspiration. For incomplete abor-
tion, providers offered the option of immediate aspiration or waiting 1
more week, with or without additional misoprostol 800 mcg, to be ad-
ministered per the participant's study group allocation. If a participant
elected additional misoprostol and/or waiting 1 more week, a second
follow-up visit was scheduled 7 days later. At the final follow-up visit,
study staff asked all participants about their abortion experiences and
misoprostol administration (including route used). If a woman did not
return for her scheduled follow-up visit, study staff made up to three at-
tempts to contact her, after which she was considered lost to follow-up.
The trial ended after meeting the enrollment goal.

2.3. Outcomes and analysis

We assessed abortion outcomes at initial and final follow-up using
the last attended follow-up as the final visit. The primary outcome
was continuing pregnancy at initial follow-up (defined as fetal cardiac
activity on ultrasonography or absent bleeding combined with other
symptoms of continuing pregnancy). Secondary outcomes included
continuing pregnancy at final follow-up, successful abortion at initial
and final follow-up (defined as complete uterine evacuation without as-
piration), incomplete abortion at initial and final follow-up (defined as
persistent non-viable pregnancy or gestational sac), self-reported side
effects, acceptability of the abortion procedure and complications.

We expected lower continuing pregnancy rates with sublingual ad-
ministration, so we estimated sample size using a one-sided test based
on an expected rates of 6% with sublingual administration [16] and
14% with buccal administration [23].We estimated a sample size of
346 (173 per group) using an alpha=0.05 and power=0.80; we in-
creased the minimum enrollment to 382 women (191 per group) to ac-
count for a possible 10% loss to follow-up rate.

We calculated the proportion of women with complete abortion, in-
complete abortion and continuing pregnancy at initial and final follow-
up. We analyzed all outcomes as intention-to-treat. We used y? and
Fisher's Exact Tests to assess group differences in outcomes, side effects
and acceptability measures. We also assessed differences in outcomes
by gestational age. We conducted data analyses using Stata SE, version
15.1, and considered p values <.05 as significant.

3. Results

Of the 597 women screened, we enrolled 401 women, randomizing
202 to misoprostol buccally and 199 to misoprostol sublingually (Fig. 1).
We excluded three women after enrollment because they did not meet
eligibility criteria: one had a pregnancy of 86 days’ gestation; another
had a tongue defect that prevented her from being administered pills
sublingually; and a third was seeking care for a failed medical abortion.
Ten women were lost to follow-up; their gestational ages were <49 days
(2/10), 50-56 days (1/10), 57-63 days (5/10) and 64-70 days (2/10).
Participant characteristics are presented in Table 1.

Table 2 presents abortion status at initial and final follow-up. The
randomization groups had similar time between enrollment and initial
follow-up (mean of 9.5 days in the buccal arm and 9.7 days in the sub-
lingual arm). Women experienced higher rates of continuing pregnancy
at initial follow-up after buccal (5.5%) than after sublingual (1.1%)
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Assessed for eligibility (n=597)

196 excluded?

* Declined to participate (n=103)

* Did not want study materials at home (n=24)

Randomized (n=401) * Thought process was too difficult (n=54)

» Wanted surgical abortion (n=23)

\2

‘ 202 allocated to buccal arm ‘

‘ 202 received misoprostol ‘

1 lost to follow-up

| 201" included in analysis of initial abortion status |

‘ 20 received additional misoprostol ‘

2 lost to follow-up

‘ 199 included in analysis of final abortion outcomes ‘

v

‘ 199 allocated to sublingual arm ‘

‘ 199 received misoprostol ‘

3 excluded who did not
meet eligibility criteria

%‘ 7 lost to follow-up ‘

| 189¢ included in analysis of initial abortion status |

‘ 17 received additional misoprostol ‘

‘ 189 included in analysis of final abortion outcomes ‘

Fig. 1. Consort flowchart. *Study personnel could select more than one reason. "One phone follow-up. Two phone follow-ups.

administration (p=.02). While the study protocol specified that women
with continuing pregnancy should be offered immediate vacuum aspi-
ration, most providers offered a choice of aspiration or additional

Table 1
Characteristics of women having a medical abortion with buccal or sublingual misoprostol
alone in two Latin American countries

Buccal Sublingual
(n=202) (n=196)

Country of residence

Country A 124 (61.4) 123 (62.8)

Country B 78 (38.6) 73 (37.2)
Education

None 1(0.5) 1(0.5)

Primary 34 (16.8) 6(184)

Secondary 102 (50.5) 104 (53.1)

University or higher 64 (31.7) 54 (27.6)

Missing data 1(0.5) 1(0.5)
Currently married or cohabitating

Yes 127 (62.9) 117(597)

No 74 (36.6) 77 (39.3)

Missing data 1(0.5) 2(1.0)
Age (years) 272470 26.9+7.3
Parity

Nulliparous 59(29.2) 54 (27.6)

Parous 143 (70.8) 142 (72.5)
Prior abortion

Yes 58 (28.7) 45 (23.0)

No 144 (71.3) 150 (76.5)

Missing data 0 (0.0) 1(0.5)
Gestational age in days

<49 130 (64.4) 119 (60.7)

50-56 37 (18.3) 30 (15.3)

57-63 1(104) 28 (14.3)

64-70 14 (6.9) 18 (9.2)

Missing data 0(0.0) 1(0.5)
Means of pregnancy verification

Pregnancy test only 81 (40.1) 78 (39.8)

Ultrasound only 13 (64) 21 (10.7)

Pregnancy test + ultrasound 108 (53.5) 96 (49.0)

Missing data 0 (0.0) 1(0.5)

All data are presented as n (%) or mean = standard deviation.

misoprostol plus waiting 1 more week. Among those diagnosed with
continuing pregnancy, 9/13 (69%) received additional misoprostol;
five received one additional dose of 800 mcg, and four (two per study
arm) received three additional doses of 800 mcg (Fig. 2). This treatment
resulted in successful resolution of 5/7 (71%) cases in the buccal arm
and 1/2 (50%) in the sublingual arm. Final continuing pregnancy rates
were 5/198 (2.5%) in the buccal arm and 1/186 (0.5%) in the sublingual
arm (p=.22). At the initial follow-up visit, 190/386 (50%) of all partici-
pants underwent ultrasonography compared with 10/13 (77%) of those
diagnosed with continuing pregnancy and 32/38 (84%) of those diag-
nosed with incomplete abortion.

Table 2
Abortion status and final outcomes of women having a medical abortion with buccal or
sublingual misoprostol alone in two Latin American countries

Buccal Sublingual ~ p value

Status at initial follow-up (7-14 days after ~ n=201 n=189 .03
misoprostol)

Success 170 (84.6) 165 (87.3)
Incomplete abortion 18 (9.0) 22 (11.6)
Continuing pregnancy 11 (5.5) 2(1.1)
Uncertain 2(1.0) 0 (0.0)

Final outcome (status at final follow-up)*® n=199 n=189 .65
Success 184 (92.5) 177 (93.7)
Surgical intervention 15(7.5) 12 (64)

Reason for surgical intervention n=15 n=12 -
Continuing pregnancy 5 1
Persistent nonviable pregnancy or sac 4 10
Substantial debris in uterus 4 0
Excessive bleeding 1 0
Requested by woman 1 0
Unknown/other 0 1

Data are presented as n (%).
Note: Analysis of differences in continuing pregnancy rates by study group yields p=.02 at
initial follow-up and p=.22 at final follow-up.

2 Final outcome refers to abortion status at the woman's last follow-up visit. If she had
only one follow-up visit, her status at initial follow-up and her final outcome were the
same; if she had a second follow-up visit, the final outcome was recorded at the time of
the second visit.
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Buccal group
(n=11)

Sublingual group
(n=2)

| Additional misoprostol

| Additional misoprostol

v
Treatment at initial MVA** 1 dose of 800 mcg 3 doses of 800 mcg MVA 3 doses of 800 mcg
follow-up (n=4) (n=5) (n=2) (n=0) (n=2)
MVA Success MVA Success MVA Success
(n=1) (n=4) (n=1) (n=1) (n=1) (n=1)

Fig. 2. Management of continuing pregnancies among women receiving early pregnancy termination with buccal or sublingual misoprostol alone. * Treatment of continuing pregnancies

reflected local practices at each study site. ** MVA denotes manual vacuum aspiration.

Providers diagnosed 40 women with incomplete abortion at initial
follow-up, 29 (73%) of whom received one additional dose of misopros-
tol 800 mcg. One serious adverse event occurred involving a woman
who went to her local hospital for excessive bleeding and underwent
a surgical evacuation with overnight stay per hospital policy. She had
no other complications. Two women in the buccal arm were initially
classified as uncertain abortion outcome since, in both cases, ultrasound
was not used and study providers were unsure whether they had con-
tinuing pregnancy or incomplete abortion. Overall success rates in-
creased from 70/201 (84.6%) to 184/189 (92.5%) in the buccal arm
and 165/189 (87.3%) to 177/189 (93.7%) in the sublingual arm with ad-
ditional misoprostol plus waiting time. Of note, gestational age had no
impact on abortion outcomes at initial or final follow-up (Table 3).

Self-reported side effects were similar in the randomization groups
with exception of chills and fever which were both more common in
the sublingual arm (Table 4). Overall satisfaction was high in both
groups, although it was slightly higher in the sublingual arm (Table 5).
Satisfaction was lowest among those who received surgical aspiration:
52% were unsatisfied or very unsatisfied, as compared with only 1% of
those with successful outcomes. While acceptability of side effects and
pain was considerably lower than overall satisfaction, most women
(85%-90%) in both groups reported that they would choose medical
abortion if needed in the future.

Table 3
Abortion status and final outcomes by gestational age group among women having a med-
ical abortion with buccal or sublingual misoprostol alone in two Latin American countries.

<49 days  50-56 57-63 64-70 p
days days days value

Status at initial follow-up

Buccal arm n=130 n=37 n=20 n=14 33
Success 109 (83.9) 33(89.2) 19(95.0) 9(64.3)
Incomplete abortion 12 (9.2) 2(54) 0(0.0) 4(28.6)
Continuing pregnancy 7 (5.4) 2(54) 1(5.0) 1(7.1)
Uncertain 2(1.5) 0(0.0) 0(0.0) 0(0.0)

Sublingual arm n=118 n=29 n=24 n=17 15
Success 99 (83.9) 28(96.6) 21(87.5) 16(94.1)
Incomplete abortion 18 (15.3) 1 (3.5) 3(12.5) 0(0.0)
Continuing pregnancy 1 (0.9) 0(0.0) 0(0.0) 1(5.9)

Final outcome

Buccal arm n=129 n=37 n=20 n=13 .57
Success 119(92.3) 33(89.2) 20(100.0) 12(92.3)
Surgical intervention 10 (7.8) 4(10.8) 0(0.0) 1(7.7)

Sublingual arm n=118 n=29 n=23 n=17 24
Success 107 (90.7) 29 (100.0) 23(95.8) 17 (100.0)
Surgical intervention 1(9.3) 0 (0.0) 1(4.2) 0(0.0)

4. Discussion

Our findings suggest that sublingual administration is superior to
buccal administration in reducing continuing pregnancy risk after a
three-dose regimen of 800 mcg misoprostol. Although group differ-
ences were only statistically significant at initial follow-up, their relative
magnitude was consistent at both follow-up points, with rates of con-
tinuing pregnancy about five times as high in the buccal arm as com-
pared with the sublingual arm. Pharmacokinetic properties that differ
by route may explain these results. In particular, sublingual administra-
tion is associated with a quicker onset of action, higher peak plasma
concentration and greater bioavailability than the buccal route
[25-28], indicating that sublingual administration may have a greater
impact on uterine contractility than buccal administration.

Nevertheless, continuing pregnancy in both groups was consistently
lower than expected. At initial follow-up, the rate of 1% in the sublingual
arm was considerably lower than the 6% rate reported by von Hertzen
and colleagues [16] after using the same regimen and route. Final

Table 4
Self-reported side effects among women having a medical abortion with buccal or sublin-
gual misoprostol alone in two Latin American countries

Buccal Sublingual p value
(n=197) (n=186)
Diarrhea .20
None 5 (33.0) 2 (28.0)
Mild 4 (27.4) 48 (25.8)
Moderate 58 (29.4) (39 3)
Severe 0(10.2) 3(7.0
Nausea 97
None 116 (58.9) 107 (57.5)
Mild 45 (22.8) 46 (24.7)
Moderate 34 (17.3) 1(16.7)
Severe 2(1.0) 2(1.1)
Vomiting 45
None 160 (81.2) 146 (78.5)
Mild 25(12.7) 1(11.3)
Moderate 10 (5.1) 7 (9.1)
Severe 2(1.0) 2(1.1)
Fever .01
None 86 (43.7) 68 (36.6)
Mild 39 (19.8) 36 (19.4)
Moderate 71 (36.0) 70 (37.6)
Severe 1(0.5) 12 (6.5)
Chills .00
None 36 (18.3) 19(102)
Mild 43 (21.8) 4 (18.3)
Moderate 111 (56.4) 109 (58.6)
Severe 7 (3.6) 24 (12.9)

All data are presented as n (%).

All data are presented as n (%).
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Table 5
Satisfaction and acceptability among women having a medical abortion with buccal or
sublingual misoprostol alone in two Latin American countries

Buccal Sublingual p value
Satisfaction with procedure n=197 n=186 41
Very Satisfied or satisfied 155 (78.7) 156 (83.9)
Neutral 32(16.2) 22 (11.8)
Unsatisfied or very unsatisfied 10(5.1) 8 (4.3)
Acceptability of side effects n=198 n=186 .86
Very acceptable or acceptable 126 (63.6) 119 (64.0)
Neutral 66 (33.3) 63 (33.9)
Unacceptable or very unacceptable 6(3.0) 4(2.2)
Acceptability of pain n=198 n=186 30
Very acceptable or acceptable 122 (61.6) 106 (57.0)
Neutral 64 (32.3) 61 (32.8)
Unacceptable or very unacceptable 12 (6.1) 19 (10.2)
Would choose medical abortion for a n=196 n=184 23
future procedure
Yes 166 (84.7) 164 (89.1)
No 20 (10.2) 10 (5.4)
Not sure 10 (5.1) 10 (5.4)

All data are presented as n (%).

rates were even lower in both groups (0.5% in the sublingual arm and
2.5% in the buccal arm). While we are not sure what accounts for
these differences, one possible factor is increased provider comfort
with misoprostol for early medical abortion and willingness to offer
both additional misoprostol and waiting time at follow-up in lieu of
resorting to immediate surgical intervention. Decreased use of ultra-
sound may also have prevented misuse of ultrasound results to justify
intervention.

In both groups, the rates of successful, complete abortion were com-
parable, and provision of additional misoprostol plus waiting time
yielded an absolute increase of 6%-8% in overall success. This finding
supports the recent WHO decision to remove the maximum number
of doses from its guidelines for misoprostol-only abortions among preg-
nancies <12 weeks [29]. Although additional misoprostol is known to
treat incomplete abortion, the potential impact on continuing pregnan-
cies has been observed in only a few small studies to date [30,31]. Our
findings suggest that additional misoprostol can be successfully used
to treat many cases of continuing pregnancy. Unfortunately, these
data do not allow us to assess the relative contribution of additional mi-
soprostol versus further waiting time to resolution of continuing
pregnancy.

The incidence of self-reported side effects was similar between
groups on most measures with the exception of fever and chills,
which each occurred with greater frequency in the sublingual arm (in
both cases, most differences were in reporting of severe effects). Similar
differences have been found in studies of misoprostol for postpartum
hemorrhage, which have shown misoprostol's thermoregulatory effects
to be more prominent following sublingual administration than for
other routes [32]. These findings are also consistent with evidence re-
lated to misoprostol use following mifepristone administration [33].
Nevertheless, in both groups, most side effects were mild to moderate
and were transient.

Overall, our results were consistent with our research hypothesis, in-
dicating that sublingual administration was superior to buccal adminis-
tration in incidence of continuing pregnancy but inferior in incidence of
fever and chills. In order to determine which route is preferable, consid-
eration of the relative risks and benefits is warranted. In our study, the
absolute incidence of fever and chills was 7.1% and 8.1% lower, respec-
tively, while the absolute incidence of continuing pregnancy was 4.4%
higher in the buccal arm than in the sublingual arm. For many
women, an undiagnosed or untreated continuing pregnancy resulting
from a failed misoprostol-only abortion could have dire consequences,
particularly in settings with limited access to safe abortion services. In
such cases and whenever the primary goal is to avoid continuing preg-
nancy, sublingual administration of misoprostol 800 mcg every 3 h for

three doses should be recommended over buccal administration of
this regimen. On the other hand, if there is concern about chills or
fever and the woman's primary goal is to avoid surgery, buccal admin-
istration may be preferable.

There were some study limitations, including our selection of a one-
sided test for assessing the primary outcome. Since the incidence of con-
tinuing pregnancy was lower than anticipated, we were underpowered
to detect differences. In spite of this, we found that sublingual adminis-
tration was superior to buccal administration at initial follow-up. We
were also unable to ensure that study staff were completely blinded to
participants' group allocation or to ensure provider adherence to proce-
dures for management of continuing pregnancy. Yet provision of addi-
tional misoprostol for continuing pregnancy reflects current practice
in these settings and represents new information with the potential to
inform practice. In addition, only a small number of participants had
gestations <42 days, so we do not know if our findings can apply to
such pregnancies.

Acknowledgments

We thank all the courageous study staff and women who partici-
pated in the trial.

References

[1] Raymond EG, Shannon C, Weaver MA, Winikoff B. First-trimester medical abortion
with mifepristone 200 mg and misoprostol: a systematic review. Contraception
2013;87:26-37.

[2] Cleland K, Creinin MD, Nucatola D, Nshom M, Trussell J. Significant adverse events
and outcomes after medical abortion. Obstet Gynecol 2013;121:166-71.

[3] Gatter M, Cleland K, Nucatola DL. Efficacy and safety of medical abortion using mi-
fepristone and buccal misoprostol through 63 days. Contraception 2015;91:269-73.

[4] Abbas D, Chong E, Raymond EG. Outpatient medical abortion is safe and effective
through 70 days gestation. Contraception 2015;92:197-9.

[5] World Health Organization. Safe abortion: technical and policy guidance for health
systems. . 2nd ed.Geneva: WHO Press; 2012.

[6] Morris JL, Winikoff B, Dabash R, Weeks A, Faundes A, Gemzell-Danielsson K, et al.
FIGO's updated recommendations for misoprostol used alone in gynecology and ob-
stetrics. Int ] Gynecol Obstet 2017;138:363-6.

[7] Hyman A, Blanchard K, Coeytaux F, Grossman D, Teixeira A. Misoprostol in women's
hands: a harm reduction strategy for unsafe abortion. Contraception 2013;87:
128-30.

[8] Erdman JN. Harm reduction, human rights, and access to information on safer abor-
tion. Int ] Gynecol Obstet 2012;118:83-6.

[9] Raymond EG, Harrison MS, Weaver MA. Efficacy of misoprostol alone for first
trimester medical abortion: a systematic review. Obstet Gynecol 2019;133(1):
137-47.

[10] Guttmacher Institute. Factsheet on abortion in Latin America and the Caribbean.
https://www.guttmacher.org/sites/default/files/factsheet/ib_aww-latin-america.
pdf; 2018.

[11] Dzuba IG, Winikoff B, Pena M. Medical abortion: a path to safe, high-quality abortion
care in Latin America and the Caribbean. Eur | Contracept Reprod Health Care 2013;
18(6):441-50.

[12] Zamberlin N, Romero M, Ramos S. Latin American women's experiences with med-
ical abortion in settings where abortion is legally restricted. Reprod Health 2012;9
(1):34.

[13] Miller S, Lehman T, Campbell M, Hemmerling A, Anderson SB, Rodriguez H, et al. Mi-
soprostol and declining abortion-related morbidity in Santo Domingo, Dominican
Republic: a temporal association. BJOG 2005;112:1291-6.

[14] Billings DL. Misoprostol alone for early medical abortion in a Latin American clinic
settings. Reprod Health Matters 2004;12(24 Suppl):57-64.

[15] Barbosa RM, Arilha M. The Brazilian experience with Cytotec. Stud Fam Plan 1993;
24:236-40.

[16] von Hertzen H, Piaggio G, Huong NTM, Arustamyan K, Cabezas E, Gomez M, et al. Ef-
ficacy of two intervals and two routes of administration of misoprostol for termina-
tion of early pregnancy: a randomised controlled equivalence trial. Lancet 2007;369:
1938-46.

[17] Arvidsson C, Hellborg M, Gemzell-Danielsson K. Preference and acceptability of oral
versus vaginal administration of misoprostol in medical abortion with mifepristone.
Eur ] Obstet Gynecol Reprod Biol 2005;123(1):87-91.

[18] Fatndes A, Fiala C, Tang OS, Velasco A. Misoprostol for the termination of pregnancy
up to 12 completed weeks of pregnancy. Int ] Gynaecol Obstet 2007;99:5172-7.

[19] Sayette H, Redwine D, Sivin I, Foster-Rosales A, Cullins V. Buccal use of misoprostol
alone for early abortion: the experience in four Latin American countries. Contracep-
tion 2011;84:304.

[20] Mondragén y Kalb M, Ortega AA, Velazquez JM, Olaverrieta CD, Rodriguez JV, Becker
D, et al. Patient characteristics and service trends following abortion legalization in
Mexico City, 2007-10. Stud Fam Plan 2011;42(3):159-66.


http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0005
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0005
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0005
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0010
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0010
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0015
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0015
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0020
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0020
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0025
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0025
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0030
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0030
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0030
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0035
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0035
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0035
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0040
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0040
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0045
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0045
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0045
https://www.guttmacher.org/sites/default/files/factsheet/ib_aww-latin-america.pdf
https://www.guttmacher.org/sites/default/files/factsheet/ib_aww-latin-america.pdf
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0055
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0055
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0055
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0060
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0060
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0060
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0065
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0065
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0065
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0070
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0070
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0075
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0075
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0080
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0080
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0080
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0080
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0085
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0085
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0085
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0090
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0090
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0095
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0095
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0095
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0100
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0100
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0100

W.R. Sheldon et al. / Contraception 99 (2019) 272-277 277

[21] Ngoc TNN, Blum J, Raghavan S, Nga NTB, Dabash R, Diop A, et al. Comparing two
early medical abortion regimens: mifepristone-+misoprostol vs. misoprostol alone.
Contraception 2011;83:410-7.

[22] Blum ], Raghavan S, Dabash R, Ngoc NTN, Chelli H, Hajri S, et al. Comparison of
misoprostol-only and combined mifepristone-misoprostol regimens for home-based
early medical abortion in Tunisia and Vietnam. Int ] Gynaecol Obstet 2012;118:166-71.

[23] Dahiya K, Ahuja K, Dhingra A, Duhan N, Nanda S. Efficacy and safety of mifepristone
and buccal misoprostol versus buccal misoprostol alone for medical abortion. Arch
Gynecol Obstet 2012;285:1055-8.

[24] Raymond EG, Shochet T, Blum J, Sheldon WR, Platais I, Bracken H, et al. Serial mul-
tilevel urine pregnancy testing to assess medical abortion outcome: a meta-
analysis. Contraception 2017;95(5):442-8.

[25] Schaff EA, DiCenzo R, Fielding SL. Comparison of misoprostol plasma concentrations
following buccal and sublingual administration. Contraception 2005;71:22-5.

[26] Tang OS, Schweer H, Seyberth HW, Lee SW, Ho PC. Pharmacokinetics of different
routes of administration of misoprostol. Hum Reprod 2002;17:332-6.

[27] Tang OS, Ho PC. The pharmacokinetics and different regimens of misoprostol in early
first-trimester medical abortion. Contraception 2006;74:26-30.

[28] Frye Lj, Byrne ME, Winikoff B. A crossover pharmacokinetic study of misoprostol by
the oral, sublingual and buccal routes. Eur J Contracept Reprod Health Care 2016;21
(4):265-8.

[29] Medical management of abortion. Geneva: World Health Organization; 2018 [Li-
cence: CC BY-NC-SA 3.0 IGO].

[30] Reeves MF, Kudva A, Creinin MD. Medical abortion outcomes after a second dose of
misoprostol for persistent gestational sac. Contraception 2008;78:332-5.

[31] Li YT, Chen TH, Kuo TC. Vaginal misoprostol for salvage therapy after failed medical
abortion. Int ] Gynaecol Obstet 2007;96:52-3.

[32] Elati A, Weeks A. Risk of fever after misoprostol for the prevention of postpartum
hemorrhage: a meta-analysis. Obstet Gynecol 2012;120(5):1140-8.

[33] Chai J, Wong CY, Ho PC. A randomized clinical trial comparing the short-term side
effects of sublingual and buccal routes of misoprostol administration for medical
abortions up to 63 days' gestation. Contraception 2013;87(4):480-5.


http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0105
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0105
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0105
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0110
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0110
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0110
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0115
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0115
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0115
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0120
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0120
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0120
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0125
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0125
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0130
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0130
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0135
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0135
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0140
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0140
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0140
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0145
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0145
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0150
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0150
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0155
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0155
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0160
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0160
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0165
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0165
http://refhub.elsevier.com/S0010-7824(19)30036-8/rf0165

	Early abortion with buccal versus sublingual misoprostol alone: a multicenter, randomized trial
	1. Introduction
	2. Materials and methods
	2.1. Study design and randomization
	2.2. Procedures
	2.3. Outcomes and analysis

	3. Results
	4. Discussion
	Acknowledgments
	References


