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Objectives: This open-label non-inferiority study assessed efficacy of a common outpatient medical abor-
tion regimen among people with pregnancies 64–70 days and 71–77 days of gestation.
Study design: We defined non-inferiority by a 6% margin of method success. People with intrauterine
pregnancies 64–77 days’ gestational age by abdominal ultrasound seeking medical abortion at one of
eight clinics and met eligibility criteria were offered participation. Consenting participants took mifepri-
stone 200 mg followed 24–48 h later by misoprostol 800 mcg buccally, and returned after one week for
provider evaluation and abdominal ultrasound to determine abortion status. Participants recorded med-
ication use, pregnancy expulsion, daily bleeding and pain scores until the one-week follow up. Clinic staff
interviewed participants prior to study discharge to assess acceptability.
Results: Seven hundred and nineteen participants were enrolled, 393 and 326 in the respective groups.
Successful expulsion without surgical intervention was achieved in 92.3% of the earlier gestational age
group and 86.7% of the later group (difference in proportions 5.6%, 1-sided 95% CI 9.6). Ongoing preg-
nancy accounted for 3.6% and 8.7% (p = 0.007) of outcomes, respectively. Participants in the 71–77 day
group reported nausea and weakness more frequently. Pain, bleeding and acceptability measures
between groups were similar.
Conclusion: Although the success rate at 71–77 days of gestation was within the non-inferiority margin,
we cannot rule out that it is statistically worse than in the previous gestational week. Significantly more
ongoing pregnancies in the later group raise concerns about using the regimen at 71–77 days.

� 2020 Elsevier Inc. All rights reserved.
1. Introduction

Since 2000 when the anti-progestin, mifepristone, was regis-
tered in the United States (US) for abortion (in combination with
the prostaglandin misoprostol), medical abortion (MA) has been
increasingly used as an outpatient alternative to aspiration in the
first trimester of pregnancy. As of 2017, the proportion of non-
hospital facility-based abortions induced with mifepristone and
misoprostol was 39% [1]. In March 2016, the US Food and Drug
Administration updated the Mifeprex label, which expanded the
gestational age (GA) limit for its use from 49 to 70 days (10 weeks)
to better correspond with evidence-based clinical guidelines and
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well-established advances in practice [2,3]. Approximately 80% of
all abortions occur within the first 10 weeks of pregnancy, [4]
therefore the vast majority of people seeking early pregnancy ter-
mination are eligible to have a medical abortion.

Although medical abortion success rates decline gradually with
increasing GA, it is still highly effective through the 10th week of
pregnancy [2,5]. A systematic review reported average rates of
96.7% in the 8th week, 95.2% in the 9th week, and 93.1% in the
10th week [3]. Conversely, ongoing pregnancy after MA, while still
infrequent, becomes more likely in the 9th and 10th weeks than in
earlier gestational weeks (3–3.8% [5–8] vs 0.5–1.0% [9–11]). Late
first trimester inpatient MA studies demonstrate high efficacy
(92–97%), but are not directly translatable to outpatient services
in many places as most regimens studied used repeated misopros-
tol doses and did not include administration by the buccal route
[12–15]. Despite limited and low-quality evidence, the World
Health Organization recommends mifepristone-misoprostol MA
to 12 weeks with the possibility of repeated misoprostol doses,
[16] and some countries, such as Uruguay, include the option in
technical guidelines.

As first trimester outpatient MA in many facilities is capped at
10 weeks and 2nd trimester protocols start at 13 weeks, we sought
to provide much-needed data to bridge the evidence gap for an
outpatient MA regimen in the later first trimester [17]. Broadening
the GA range an additional week to 77 days would be beneficial for
people who prefer a non-surgical option and could increase access
to safe abortion care [18,19]. We studied a first trimester outpa-
tient regimen of mifepristone and one misoprostol dose, consider-
ing the potential for increased side effects with more misoprostol
doses, the ease with which health systems could adapt this innova-
tion, and demonstrated high success in the 10th week of gestation.
2. Materials and methods

2.1. Study design

We conducted an open-label, prospective non-inferiority study
to assess the efficacy of mifepristone and buccal misoprostol for
outpatient MA in participants with pregnancies 64–70 days and
71–77 days of gestation. The study was conducted at eight facilities
in the US, Vietnam, Mexico, Republic of Georgia, and Azerbaijan
from December 2014 to April 2016. New England IRB and Cook
County Health and Hospitals System IRB approved the protocol
for US sites, and local ethical committees approved it for non-US
sites. The study was registered on clinicaltrials.gov
(NCT02314754).
2.2. Procedures

Clinic staff trained in the research protocol invited people with
intrauterine pregnancies 64–77 days of gestation by abdominal
ultrasound and seeking abortions at study sites to participate in
the study. Additional inclusion criteria included willingness and
ability to provide informed consent, confirmed eligibility for MA,
agreement to comply with study procedures, and (in the US and
Azerbaijan) age 18 years or older. All participants received counsel-
ing per each clinic’s standards, were told the probable size of the
expulsion and what they might see, and were offered the option
to view images (standardized across sites) to manage expectations.

Clinic staff obtained study consent and gave participants
mifepristone 200 mg and misoprostol 800mcg, instructing them
to place the misoprostol buccally (in the cheeks) 24–48 h after
mifepristone. Per standard clinic protocols, participants either
received directly or were given a prescription for analgesia (nar-
cotic and/or NSAID or paracetamol) and anti-emetic medications.
Study clinics also followed their usual protocols and did not pro-
vide prophylactic antibiotics, in line with practice guidelines [20].
Clinic staff instructed participants to maintain a standardized diary
until follow up to record the moment of expulsion, daily pain
scores and bleeding levels.

Participants returned to the clinic approximately one week after
taking mifepristone to assess abortion status via provider evalua-
tion and abdominal ultrasound. If the pregnancy continued, aspira-
tion was recommended. If the abortion was incomplete (persistent
non-viable pregnancy, such as sac or products of conception, but
no gestational growth or fetal cardiac activity, or substantial uter-
ine debris) participants could choose expectant management or
more misoprostol and another one-week follow up, or aspiration.
Prior to study discharge, clinic staff administered a standardized
structured interview to participants to assess satisfaction, accept-
ability (including regarding the expulsion), pain, bleeding, side
effects and visits to other facilities for reasons related to the abor-
tion. If participants were unable or unwilling to attend in-clinic fol-
low up, clinic staff collected information to the extent possible by
telephone.
2.3. Outcomes and analysis

The study’s primary objective was to assess whether success
with an outpatient mifepristone-misoprostol regimen in partici-
pants with pregnancies 71–77 days of gestation was not worse
than success with the same regimen in participants with pregnan-
cies 64–70 days of gestation. We chose a non-inferiority design, as
method effectiveness diminishes slightly with increasing GA
through 70 days, and we expected that trend to continue in the
subsequent gestational week. We defined abortion success as com-
plete abortion without surgical intervention. We selected a 6%
non-inferiority margin, hypothesizing a lower efficacy limit that
might be acceptable to abortion-seekers and considering a reason-
able timeframe for sample enrollment.

Assuming an efficacy rate of 93% in the 64–70 days group [21],
we required 310 participants per group to determine non-
inferiority in the 71–77 days group with a one-sided margin of
6% (a = 0.05, 1-b = 0.90) [22,23]. Based on lower client volume in
the 71–77 days group, we assumed an enrollment ratio of 1:0.75.
To attain a harmonic mean of 310 participants and account for
an estimated 10% loss to follow up, we sought to enroll 384 partic-
ipants with pregnancies 64–70 days and 307 participants with
pregnancies 71–77 days [24].

Secondary outcomes included side effects, days of heavy bleed-
ing, time to expulsion, and participant satisfaction and acceptabil-
ity. To better understand participants’ experiences with home
expulsion, we evaluated their reactions to the expulsion and how
prepared they felt. To determine the potential burden on clinics
of adding an additional week we documented clinic calls and
unscheduled visits.

Data were analyzed using SPSS 20 (IBM, Armonk, NY). Non-
inferiority of the MA regimen in the 71–77 days group was deter-
mined if the upper limit of the 1-sided 95% CI for the difference in
success rates between the two study groups did not exceed a rela-
tive margin of 6%, equivalent to a one-sided test with an alpha of
0.05. For all other analyses, we used a two-sided alpha of 0.05.
We used Fisher’s exact test (or Pearson’s v2 as appropriate) to eval-
uate group differences for outcomes based on categorical variables.
Continuous variables were analyzed using Independent t-tests, or
if not normally distributed, non-parametric tests (Mann-Whitney
U). Relative risk and 95% confidence intervals were calculated as
appropriate. An independent data and safety monitoring board
reviewed interim safety and efficacy outcomes once 50% of the
data were available.



Table 1
Characteristics of participants with pregnancies of 64–70 days and 71–77 days of
gestation.

64–70 days
(n = 388)

71–77 days
(n = 322)

p-value

Age (years) 26.7 ± 6.2 26.5 ± 6.2 0.79
Years of school completed 12.2 ± 2.8 12.5 ± 2.7 0.07
Gravidity
1 99 (25.5) 77 (23.9) 0.42
2 91 (23.5) 84 (26.1)
3 74 (19.1) 66 (20.5)
4 56 (14.4) 35 (10.9)
5 35 (9.0) 23 (7.1)
�6 33 (8.5) 37 (11.5)

Parity
0 137 (35.3) 113 (35.1) 0.96
1 115 (29.6) 94 (29.2)
2 93 (24.0) 75 (23.3)
�3 43 (11.1) 40 (12.4)

Prior induced abortion 146 (37.6) 129 (40.1) 0.54
Prior induced medical abortion 73 (18.8) 65 (20.3)* 0.64
Gestational age (days) 66.7 ± 2.0 73.1 ± 1.9 �0.001

n: number of participants; SD: standard deviation.
All data are presented as n (%) or mean ± SD.
*Denominator does not include 2 participants with unknown number of previous
medical abortions (N = 320).
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3. Results

Of the 719 participants enrolled in the study, 393 had pregnan-
cies 64–70 days of gestation and 326 had pregnancies 71–77 days.
We excluded five participants in the 64–70 days group and four in
the 71–77 days group due to improper enrollment or because they
changed their mind about the abortion before taking mifepristone.
Baseline participant characteristics by study group were similar,
except for mean GA, which we expected based on the study design
(Table 1). One participant opted to continue the pregnancy before
completing the study regimen. We analyzed 362 people in the 64–
70 days group and 286 in the 71–77 days group for efficacy, includ-
ing 12 participants who took incorrect misoprostol doses, adminis-
tered it by the wrong route, or took it outside the 24–48 h time
interval (Fig. 1). Participants lost to follow-up were excluded from
the primary analysis (64–70 days: 6.7% vs 71–77 days: 10.9%;
p = 0.06).

In the 71–77 days group, 86.7% of participants had successful
MA’s compared with 92.3% of participants in the 64–70 days group
(difference in proportions 5.6%, 1-sided 95% CI 9.6) (Table 2, Fig. 2).
The lower success rate in the later GA group was attributable to a
higher frequency of ongoing pregnancies compared to the earlier
GA group. Otherwise, all other reasons for intervention between
GA groups were similar (Table 2). Of the 40 participants in the
64–70 days group who had expelled the gestational sac by initial
follow up, but were further managed with additional misoprostol
or expectant management and returned for extended follow up,
87.5% had successful MA’s without aspiration. Of the 40 partici-
pants in the 71–77 days group with the same conditions, 85.0%
had successful MA’s without aspiration.

Participants in each of the 64–70 and 71–77 days groups took
misoprostol at a median interval of 24 h (IQR 24, 26 vs. 24, 29,
respectively; p = 0.02) after mifepristone. Participants in the 64–
Analyzed for efficacy (n=362) 

Lost to follow-up (n=26) 

Discontinued intervention (n=0) 
 

64-70 days gestational age (n=393) 
�  Received study regimen (n=388) 
�  Did not receive study regimen (n=5) 

�  Not medically eligible for MAB (n=1) 
�  Changed mind about abortion (n=2) 
�  Improperly enrolled (n=2) 

Comparison

Analy

Follow

Enrolled (n

Fig. 1. Study flow of participants with pregnancie
70 days group reported seeing the products of conception more
frequently than those in the 71–77 days group (68.5% vs 55.6%,
p < 0.001). Three-quarters of participants in each GA group felt pre-
pared for what they saw, but those who opted to view images of
MA expulsions and likely fetal size and development at this GA
range (32.7% at 64–70 days vs 38.2% at 71–77 days, p = 0.13)
reported feeling more prepared than those who opted not to view
the images (91.8% vs. 65.7%, p < 0.001).
Lost to follow-up (n=35) 

Discontinued intervention (n=1) 
�  Changed mind about abortion before 

taking miso (n=1) 

71-77 days gestational age (n=326) 
�  Received study regimen (n=322) 
�  Did not receive study regimen (n=4) 

�  Improperly enrolled (n=4) 
 

Analyzed for efficacy (n=286) 
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=719) 

s of 64-70 days and 71-77 days of gestation.



Table 2
Follow up, abortion outcome, reasons for intervention and time-to-expulsion among participants with pregnancies of 64–70 days and 71–77 days of gestation.

64–70 days 71–77 days
n = 362 n = 286 Difference in proportions 1-sided 95% CI

Success 334 (92.3) 248 (86.7) 5.6 9.6
Reason for intervention RR 95% CI p-value
Ongoing pregnancy 13 (3.6) 25 (8.7) 2.43 1.22–4.95 <0.007
Persistent non-viable pregnancy/sac 5 (1.4) 5 (1.7) 1.27 0.32–4.99 0.76
Substantial debris in uterus 3 (0.8) 3 (1.0) 1.27 0.21–7.79 1.0
Excessive/prolonged bleeding 6 (1.7) 5 (1.7) 1.06 0.28–3.86 1.0
Unknown* 1 (0.3) 0 (0) n/a n/a 1.0

Expulsions prior to misoprostol dosingy 15 (6.0) 7 (4.2) 0.69 0.26–1.77 0.51
Median time to expulsion (hours)§ 4.0 (3, 6) 4.0 (3, 7) n/a n/a 0.44
Expulsion within 24 h§ 220 (93.6) 146 (90.7) 0.97 0.91–1.03 0.33
Median days to follow up 7 (7, 14) 7 (7, 7) n/a n/a <0.001

n: number of participants; CI: confidence interval; IQR: interquartile range.
All data are presented as n (%) or median (IQR).

* Intervention done at local hospital ambulatory clinic in exchange for doctor’s note to excuse absence from work; participant could not relay clinical reason for
intervention.
y Excludes 112 participants in 64–70 d group and 118 in 71–77 d group who did not record a misoprostol administration time or had a surgical intervention for ongoing
pregnancy or persistent non-viable sac.
§ Excludes 127 participants in 64–70 d group and 125 in 71–77 d group who did not record a misoprostol administration time, had a surgical intervention for ongoing
pregnancy or persistent non-viable sac, or expelled before misoprostol was taken.

5.6% 9.6%

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12%

%

71-77 days non-inferior 71-77 days not non-inferior

95% CI

Non-inferiority of medical abortion success at 71-77 days gestation relative to 64-70 days gestation age. The 
diamond represents the point estimate of the difference in the success rates between the  two gestational age groups 
and the horizontal bar represents the one-sided 95% CI for testing non-inferiority. Non-inferiority is not accepted since 
the 95% CI fell above the pre-defined non-inferiority margin of 6%.

Margin of non- inferiority: 6%

Fig. 2. Difference in proportions of women with successful medical abortion at 71–77 and 64–70 days of gestational age.
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The side effect profiles between the study groups were simi-
lar, except nausea and weakness were higher in the 71–77 days
group (Fig. 3). Nearly 90% of the 17% who took anti-emetics said
they helped their nausea symptoms (64–70 days: 88.6% vs. 71–
77 days: 87.9%, p = 1.0). There were no differences between study
groups with regard to pain and bleeding experiences (Table 3).
Irrespective of whether participants took ibuprofen, narcotics or
paracetamol (n = 648), 86% of those who took analgesics said they
helped ease pain. Although rare, participants went to the emer-
gency room, primarily for bleeding or pain, and these were partic-
ipants enrolled at sites that did not have an afterhours hotline
(Table 4). No blood transfusions were reported among study
participants.

Overall satisfaction with the abortion process was high, with
89.5% of the earlier GA group and 85.2% of the later GA group
reporting that they were satisfied (p = 0.10). The vast majority of
participants in each group would prefer MA over surgical methods
for a future abortion (64–70 days: 88.7% vs 71–77 days: 83.4%,
p = 0.07).
4. Discussion

Even though the proportional difference in success between the
two GA groups after using the outpatient regimen with mifepris-
tone 200 mg and misoprostol 800 mcg was less than the 6% non-
inferiority margin, the one-sided confidence interval extended to
9.6%. Consequently, we cannot rule out that success with this com-
mon regimen at 71–77 days is worse than in the previous gesta-
tional week. Regardless, outpatient MA with the study regimen is
largely efficacious through 77 days, with the success rate at 64–
70 days comparable to previous reports [2,5].



Fig. 3. Self-reported side effects with outpatient medical abortion among participants with pregnancies of 64–70 days and 71–77 days of gestation.
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This regimen could be a reasonable option for MA users at 71–
77 days, given high success and acceptability, but the significant
increase in continuing pregnancies presents valid concerns for
Table 3
Self-reported pain and bleeding experiences and pain medication use among participants

64–70 days (n = 3

Mean highest pain score (0–10) 7.66 ± 2.36 (0–10)
Highest pain score of 7 or more 260 (71.8)
Analgesic use**

Any kind of analgesia 227 (62.5)
Acetaminophen 41 (11.3)
NSAIDs 165 (45.5)
Narcotics 50 (13.8)

Experience of pain during the abortiony

Less than expected 80 (22.2)
As expected 111 (30.8)
More than expected 169 (46.9)

Acceptability of painy

Acceptable 252 (69.8)
Neutral 56 (15.5)
Unacceptable 53 (14.7)

Mean total heavy bleeding days 1.79 ± 1.53 (0–10)
Experience of bleeding during the abortion
Less than expected 66 (18.2)
As expected 149 (41.2)
More than expected 142 (39.2)
Don’t know 5 (1.4)

Acceptability of bleeding
Acceptable 292 (80.6)
Neutral 43 (11.9)
Unacceptable 22 (6.0)
Don’t know 5 (1.4)

n: number of participants; SD: standard deviation; NSAIDs: non-steroidal anti-inflamm
All data are presented as n (%) or mean ± SD (range).

* Excludes two participants with missing data (n = 284).
** Participants could have taken more than one kind of analgesia.
y Excludes participants with missing data.
§ Excludes one participant with missing data (n = 285).
MA seekers and providers. While an important consideration for
all abortion seekers, less frequent ongoing pregnancies may be
especially important for those on the cusp of the second trimester,
with pregnancies of 64–70 days and 71–77 days of gestation.

62) 71–77 days (n = 286) p-value

7.82 ± 2.41 (0–10)* 0.38
215 (75.7) 0.28

211 (74.0) <0.01
28 (9.9) 0.61
152 (53.3) 0.48
56 (19.6) 0.54

62 (21.8) 0.97
86 (30.3)
136 (47.9)

180 (63.4) 0.23
54 (19.0)
50 (17.6)
1.79 ± 1.34 (0–10)§ 1.0

55 (19.4) 0.70
109 (38.4)
113 (39.8)
7 (2.4)

210 (73.9) 0.32
44 (15.5)
24 (8.4)
6 (2.1)

atory drugs.



Table 4
Frequency of emergency room visits, clinic calls and unscheduled clinic visits among participants with pregnancies of 64–70 days and 71–77 days of gestation.

64–70 days
(n = 388)

71–77 days
(n = 322)

p-value

Participants with ER visits 10 (2.6) 3 (0.9) 0.16
Participants who made clinic calls 17 (4.4) 23 (7.1) 0.14
Median calls 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.11
Participants who made unscheduled visits 5 (1.3) 8 (2.5) 0.27
Median unscheduled visits 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.24

n: number of participants; ER: emergency room; IQR: interquartile range.
All data are presented as n (%) or median (IQR).
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which would imply a more expensive and less readily accessible
procedure. Since this study was completed, newer evidence
demonstrates that more than one misoprostol 800 mcg dose after
mifepristone for later-first-trimester outpatient MA holds promise
for improved outcomes [25,26]. Fewer ongoing pregnancies may
offset the potential discomfort of prolonged side effects caused
by additional misoprostol. Evidence suggests that outcomes are
improved when the time interval between mifepristone and buccal
misoprostol is 24–48 h rather than 24 h [3]. Our findings did not
allow us to shed further light on this issue.

The increase in ongoing pregnancies between the 64–70 and
71–77 days groups seems large compared to the more gradual
weekly increases with the same regimen earlier in the trimester
[3]. The regimen could be significantly less effective at this point
in pregnancy because of the intersection of several factors: the
luteal-placental shift when the pregnancy becomes independent
of progesterone produced by the corpus luteum, [27,28] the
increasing size and volume of the uterus, and the larger fetus. In
the first instance, the amount of progesterone to be blocked by
the same dose of mifepristone increases substantially, so in these
cases mifepristone functions to facilitate cervical softening and
dilation, but in the second, the force generated by the action of
misoprostol is much greater. A larger fetus requires the uterus to
generate more force and the cervix to be softer and/or more dilated
to allow expulsion. It is therefore likely that adding more miso-
prostol to the regimen would improve success rates.

A possible concern for MA at 71–77 days is the potential for
more bleeding and pain, as well as people’s ability to manage lar-
ger and more recognizable expulsions. Our results show, however,
that bleeding, pain, and acceptability of pain did not differ by GA
group, and with accurate information, appropriate preparation,
and explanation of warning signs, participants were fully capable
of managing later first-trimester expulsions and required minimal
additional clinical support.

We selected a 6% non-inferiority margin considering that there
are many people who might accept 87% efficacy as sufficient ratio-
nale for using the study regimen. Individual providers and abortion
seekers will have their own efficacy thresholds with which they are
comfortable, and thresholds may vary by whether people live in
legally restricted settings or in rural areas, are distant from trained
providers, or if they are averse to aspiration.

A study limitation is that abortion counseling was not standard-
ized and was conducted according to each site’s usual practices,
which may have varied. Similarly, provider experience and comfort
with MA may vary across and within sites, which might result in
different approaches to patient management. We could not mea-
sure total bleeding duration because we did not follow participants
until bleeding cessation. Lastly, because clinic staff conducted the
exit interviews face-to-face, participants may have been less likely
to express dissatisfaction.

Our data underscore the question of whether additional miso-
prostol doses after 70 days may improve success by reducing ongo-
ing pregnancies [29]. A highly effective outpatient MA regimen at
71–77 days would broaden the scope of where MA can be provided
and by whom, and support telemedicine abortion services, where
patients may not present to a clinic at all, but rather interact remo-
tely with a clinician and purchase abortion pills at a pharmacy or
receive them by mail. People with pregnancies in the later first tri-
mester who self-manage their abortions could rely on a safer and
more effective MA method and seek care for complications less
often, reducing exposure to risk of arrest and criminal prosecution.
More rigorous prospective research should be done to reduce
ongoing pregnancies in the later first trimester and evaluate outpa-
tient MA through 84 days.
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