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BSTRACT

 

Background

 

Mifepristone and a prostaglandin
have been used successfully to terminate pregnancy
in Europe and China. We report the results of a large
U.S. study of mifepristone and misoprostol in wom-
en with pregnancies of up to nine weeks’ duration.

 

Methods

 

We administered 600 mg of mifepristone
and then 400 

 

m

 

g of misoprostol two days later to
2121 women seeking termination of their pregnan-
cies at 17 centers. The women were observed for
four hours after the administration of misoprostol
and returned on day 15 for final assessment.

 

Results

 

Two thousand fifteen women completed
the final assessment. Among them, pregnancy was
terminated in 762 of the 827 women pregnant for

 

�

 

49 days (92 percent), 563 of the 678 women preg-
nant for 50 to 56 days (83 percent), and 395 of the
510 women pregnant for 57 to 63 days (77 percent)
(P

 

�

 

0.001). Termination occurred within 4 hours after
the administration of misoprostol in 49 percent of
the women and within 24 hours in 75 percent. Fail-
ures, defined as cases requiring surgical intervention
for medical reasons or because the patient request-
ed it, the abortion was incomplete, or the pregnancy
was ongoing, increased with increasing duration of
pregnancy. The largest increase was in failures rep-
resenting ongoing pregnancy, which increased from
1 percent in the 

 

�

 

49-days group to 9 percent in the
57-to-63-days group (P

 

�

 

0.001). Abdominal pain, nau-
sea, vomiting, diarrhea, and vaginal bleeding also in-
creased with advancing gestational age. Two percent
of the women in the 

 

�

 

49-days group, as compared
with 4 percent in each of the other two groups, were
hospitalized, underwent surgical intervention, and
received intravenous fluids (P

 

�

 

0.008).

 

Conclusions

 

This mifepristone–misoprostol regi-
men is effective in terminating pregnancies, espe-
cially in women with pregnancies of 49 days’ dura-
tion or less. (N Engl J Med 1998;338:1241-7.)

 

©1998, Massachusetts Medical Society.
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The principal investigators and centers participating in the study are list-
ed in the Appendix.

 

HE antiprogestin mifepristone (RU 486)
causes abortion by competitively blocking
progesterone receptors.

 

1-3

 

 For maximal ef-
fectiveness, a prostaglandin should be giv-

en 48 hours after mifepristone.

 

1,3,4

 

 The rates of
termination of pregnancies 49 days old or less are
similar, ranging from 96 to 99 percent, whether
mifepristone is used with gemeprost or misoprostol,
both prostaglandin E

 

1

 

 compounds.

 

1,3,5-7

 

 Gemeprost
is expensive, requires refrigeration, and is not widely
available, but misoprostol is inexpensive, stable at
room temperature, and obtainable in many coun-
tries, including the United States.

Many American women do not have access to
abortion,

 

8

 

 and in developing countries up to 200,000
women die annually of complications after illegal
abortions.

 

9

 

 The availability of medical abortion in
the United States and elsewhere could lead to great-
er access to safer abortion services. We conducted a
multicenter trial of mifepristone and misoprostol to
determine whether this combination could be used
to terminate pregnancies of up to 63 days’ duration.

 

METHODS

 

Participating Centers

 

From September 1994 to September 1995, we enrolled 2121
women, each with a documented pregnancy of 63 days’ duration
or less, requesting termination of pregnancy. Women with liver,
respiratory, renal, adrenal, or cardiovascular disease, thromboem-
bolism, hypertension, anemia, insulin-dependent diabetes melli-
tus, coagulopathy, or known allergy to prostaglandins were ex-
cluded, as were women less than 18 years of age or those more
than 35 years of age who smoked more than 10 cigarettes per day
and had another cardiovascular risk factor. Women were also ex-
cluded if they had in situ intrauterine devices, were breast-feed-
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ing, were receiving anticoagulation or long-term glucocorticoid
therapy, had adnexal masses, had ectopic pregnancies, or had
signs or symptoms suggesting they might abort spontaneously.
All the women agreed to undergo surgical termination of preg-
nancy if the medical method failed. Among the 2121 women,
915 were enrolled at eight Planned Parenthood clinics, 538 at
four university-hospital clinics, and 668 at five free-standing abor-
tion clinics. The protocol was approved by the human investiga-
tional review board at each participating institution, and all the
women gave informed consent.

 

Study Design

 

Pregnancy was measured from the first day of the last menstrual
period according to menstrual history, pelvic examination, and
vaginal ultrasonography. On the basis of the investigator’s final
assessment of these three measures, the women were assigned to
the following arbitrarily defined gestational-age groups: the 

 

�

 

49-
days group (859 women); the 50-to-56-days group (722); and
the 57-to-63-days group (540).

Three clinic visits were scheduled. At visit 1 (day 1), the wom-
en were assessed clinically and took 600 mg of mifepristone oral-
ly. At visit 2 (day 3), they took 400 

 

m

 

g of misoprostol orally un-
less a complete abortion had already occurred. After taking
misoprostol, the women were monitored for four hours for ad-
verse events, such as nausea, vomiting, diarrhea, and abdominal
pain. These events were rated by the women and recorded as mild
(felt but easily tolerated), moderate (uncomfortable enough to
interfere with usual activity), or severe (incapacitating, preventing
usual activity). Vaginal bleeding was recorded on a diary card and
rated by each woman on days 1 through 15 of the study as spot-
ting (less than normal menstrual bleeding), normal (similar to
normal menstrual bleeding), or heavy (more than normal men-
strual flow). During this period, the women were also monitored
for expulsion of the conceptus. At visit 3 (day 15), the treatment
outcome was assessed.

Efficacy was defined as the termination of pregnancy with com-
plete expulsion of the conceptus without the need for a surgical
procedure. The need for a surgical procedure (either vacuum as-
piration or dilation and curettage) constituted a failure, and such
a procedure was performed at any time if the investigator believed
there was a threat to a woman’s health (medically indicated), at a
woman’s request, or at the end of the study for an ongoing preg-
nancy or incomplete abortion. Follow-up was extended beyond
visit 3 if there was uncertainty about the completeness of the
abortion or if bleeding persisted.

A total of 106 women were excluded from the efficacy analysis
because they did not return for visit 3. Evidence suggesting a suc-
cessful outcome was available for 92 of these women, and evi-
dence of failure for 1. The remaining 13 women were lost to fol-
low up; 5 had continuing pregnancies when last seen at visit 2.
The analyses of efficacy therefore included 2015 women.

 

Statistical Analysis

 

Statistical analysis was performed with the use of Statistical
Analysis System software (SAS Institute, Cary, N.C.). One-way
analysis of variance and Kruskal–Wallis tests were used to compare
mean values in the gestational-age groups, and Pearson’s chi-
square tests were used to compare the distributions of categorical
variables. Fisher’s exact test was used to compare rates in the ges-
tational-age groups. Stepwise logistic-regression analysis was used
to evaluate the relation between success or failure and various
base-line patient characteristics; the significance level required for
a variable to stay in the model was 0.10. All statistical tests were
two-tailed.

 

RESULTS

 

There were 859 women in the 

 

�

 

49-days group,
722 in the 50-to-56-days group, and 540 in the 57-
to-63-days group. The three groups were similar

with respect to age (mean, 27 years; range, 18 to
45), gravidity, parity, number of spontaneous or
previous elective abortions, and ethnic or racial dis-
tribution (white, 71 percent; black, 15 percent; His-
panic, 9 percent; Asian, 5 percent). Seventy-three
percent of the women had had previous pregnancies,
51 percent elective abortions, and 15 percent spon-
taneous abortions.

 

Efficacy

 

Among the 2015 women who returned for the
third visit, the rates of pregnancy termination were
92 percent in the 

 

�

 

49-days group, 83 percent in the
50-to-56-days group, and 77 percent in the 57-to-
63-days group (P

 

�

 

0.001) (Table 1). Of the 59 wom-
en who did not receive misoprostol, 56 had termi-
nation of their pregnancies after mifepristone alone.
In the remaining three women, it subsequently be-
came apparent that their pregnancies had not been
terminated after mifepristone and they should have
been given misoprostol; they later underwent surgi-
cal termination. The rate of termination after mife-
pristone alone also decreased significantly with in-
creasing gestational age, from 5 percent to 0.8 percent
(Table 1).

The rates of incomplete abortion were 8 percent
in the 50-to-56-days group and 7 percent in the 57-
to-63-days group, as compared with 5 percent in the

 

�

 

49-days group (Table 1). The failures for all other
reasons were significantly higher in both the 50-to-
56- and 57-to-63-days groups than in the 

 

�

 

49-days
group. The largest increase was in failures represent-
ing ongoing pregnancy, which rose from 1 percent
in the 

 

�

 

49-days group to 9 percent in the 57-to-63-
days group. Ninety percent of the surgical termina-
tions performed for medical reasons were for vaginal
bleeding. A patient’s request was the reason least of-
ten cited for surgical termination.

Although the study design called for analysis ac-
cording to the three discrete gestational-age groups,
there was in fact a steady decline in the frequency of
termination of pregnancy with increasing duration
of gestation (Fig. 1). Logistic-regression analysis in-
dicated that the rates decreased with increasing ges-
tational age, from more than 95 percent before day
40 to less than 90 percent after day 47 and to less
than 80 percent after day 59. The only other factor
that was related to outcome was the number of pre-
vious elective abortions (Fig. 1); the termination
rates were higher for women with no previous abor-
tions than for those with previous abortions. The
differences in rates were less than 2 percent up to day
35, 2 to 3 percent from days 36 to 42, 3 to 4 percent
from days 43 to 48, 4 to 6 percent from days 49 to
55, and 6 to 10 percent from days 56 to 63. The
outcomes were unrelated to other base-line charac-
teristics, including age, race, body weight, gravidity,
and previous spontaneous abortions.
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Complete expulsion of the conceptus occurred
before the administration of misoprostol in 76 wom-
en (4 percent). This group included the 56 women
who received only mifepristone and an additional 20
women who received misoprostol because their ex-
pulsion status was considered uncertain at the be-
ginning of visit 2. It was subsequently determined
that these 20 women had had complete expulsions
before they took misoprostol. During the four hours
of observation after the administration of misopros-
tol, 49 percent of the women expelled the concep-
tus, and during the fifth hour an additional 11 per-
cent expelled the conceptus. By 24 hours after
misoprostol administration, 75 percent of the wom-
en had expelled the conceptus (Fig. 2).

 

Vaginal Bleeding

 

Vaginal bleeding is a natural consequence of the
abortion process, and it occurred in all the women
whose pregnancies were terminated medically. The
median duration of bleeding or spotting was 13 days
in the 

 

�

 

49-days group and 15 days in the other two
groups (P

 

�

 

0.001). The proportions of women who
reported heavy bleeding did not differ significantly
in the three groups, were highest on day 3, and then
decreased steadily. By day 15, 77 percent of all re-
ported bleeding was considered spotting (Fig. 3).
Nine percent of the women reported some type of
bleeding after 30 days, and 1 percent after 60 days.

Excessive bleeding necessitated blood transfusions
in four women and accounted for 25 of 27 hospital-
izations (including emergency-room visits), 56 of 59
surgical interventions, and 22 of 49 administrations
of intravenous fluid. Hospitalizations, surgical inter-

ventions, and intravenous-fluid administration were
reported for 2 percent of the women in the 

 

�

 

49-days
group and for 4 percent of those in each of the other
groups (P

 

�

 

0.008). Bleeding was managed by the
administration of uterotonic agents, such as oxyto-
cin, methylergonovine, or vasopressin, in 41 women
(5 percent) in the 

 

�

 

49-days group, 50 (7 percent) in
the 50-to-56-days group, and 55 (10 percent) in the
57-to-63-days group (P

 

�

 

0.001).

 

Other Adverse Events

 

Almost all the women (99 percent) reported at
least one adverse event during the study period (Ta-

 

*P

 

�

 

0.001 for the comparison with the 

 

�

 

49-days group.

†P

 

�

 

0.02 for the comparison with the 50-to-56-days group.

‡0.001

 

�

 

P

 

�

 

0.03 for the comparison with the 

 

�

 

49-days group.

§P

 

�

 

0.001 for the comparison with the 50-to-56-days group.
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number (percent [95% confidence interval])

 

Success
After mifepristone alone

762 (92 [90–94])
40 (5)

563 (83 [80–86])*
12 (2)‡

395 (77 [74–81])*†
4 (0.8)*

Failure (need for surgical inter-
vention)

Medical indication for inter-
vention

Patient’s request for intervention
Incomplete abortion
Ongoing pregnancy

13 (2)

5 (0.6)
39 (5)
8 (1)

26 (4)‡

13 (2)
51 (8)‡
25 (4)*

21 (4)‡

12 (2)‡
36 (7)
46 (9)*§

Total 65 (8) 115 (17)* 115 (23)*†

 

Figure 1.

 

 Logistic-Regression Analysis of the Predicted Proba-
bility of Successful Pregnancy Termination, According to the
Duration of Pregnancy for All the Women and for the Women
Who Had and Those Who Had Not Had Previous Elective Abor-
tions.
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