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METHOTREXATE AND MISOPROSTOL TO TERMINATE EARLY PREGNANCY
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Abstract  Background. Although medical termination of
pregnancy is available in Europe and China as an alterna-
tive to surgical termination, political and social factors have
blocked medical approaches to pregnancy termination in
the United States. Methotrexate, which is toxic to tropho-
blastic tissue, has been used safely to treat unruptured ec-
topic pregnancies. This report describes the use of a single
low dose of methotrexate followed by intravaginal miso-
prostol for the medical termination of early pregnancy.
Methods. Women seeking termination of pregnancy
were selected for this study on the basis of their good
general health, emotional stability, and a pregnancy of 63
days or less in duration. Each woman received an intra-
muscular dose of methotrexate (50 mg per square meter
of body-surface area). Five to seven days later, 800 ug of
misoprostol was administered intravaginally. If abortion
did not occur after seven days, the woman was offered a

ETHODS for the medical termination of preg-
nancy, as an alternative to surgical termination,
have been available in Europe and China for more than
five years. In France,"? 46 percent of women seeking
abortions preferred medical termination with mifepris-
tone (RU 486) and misoprostol to surgical termination.
Political and social considerations in the United States
have delayed the testing and use of mifepristone until
very recently. Barring further changes in the political
situation, it will be some time before mifepristone be-
comes clinically available in the United States.
Methotrexate has been used safely and successfully
to treat unruptured ectopic pregnancy.’” It has long
been known that methotrexate is cytotoxic to prolifer-
ative trophoblastic tissue; because of this property,
methotrexate has been used to treat malignant tropho-
blastic and other epithelial tumors. Recently, several
authors have reported the use of methotrexate and mi-
soprostol to terminate pregnancy.®® Creinin and Vit-
tinghoff used misoprostol either alone or in combina-
tion with methotrexate up to 56 days from the last
menstrual period.’ They reported that with the combi-
nation of methotrexate and misoprostol, 90 percent of
their subjects had complete abortions. El-Refaey and
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second dose of misoprostol or vacuum aspiration. Suc-
cessful abortion was defined as a complete termination of
pregnancy within seven days after the first or second ad-
ministration of misoprostol.

Results. A total of 171 of the 178 women enrolled in
the study (96 percent) had successful medical abortions.
Twenty-five women (14 percent) did not have an abortion
after the first dose of misoprostol and received a second
dose. Eighteen subsequently had complete abortions, but
seven required suction curettage. In all seven women
who required suction curettage, there was histologic evi-
dence of disruption in the conceptus. No important side
effects or complications were noted.

Conclusions. The combination of methotrexate and
misoprostol represents a safe and effective alternative to
invasive methods for the termination of early pregnancy.
(N Engl J Med 1995;333:537-40.)

associates reported on the induction of abortion with
mifepristone and oral or vaginal misoprostol and con-
cluded that the vaginal route of administration was
more effective.!”

Methotrexate has long been used for the treatment
of both cancer and nonmalignant diseases such as pso-
riasis and rheumatoid arthritis. Misoprostol has been
approved by the Food and Drug Administration for the
prevention of gastric ulcer disease. In this report I shall
describe the use of the combination of methotrexate
and misoprostol for the medical induction of abortion.

METHODS
Eligibility Criteria

Patients who requested medical abortion were required to have the
following for enrollment in the study: an intrauterine pregnancy of 63
days or less in duration, as measured by ultrasonography'’; no renal
and hepatic disease; no active asthma or hematologic disorder; and
emotional stability and the capacity to understand fully the detailed
informed-consent form.

Of more than 209 women who sought termination of pregnancy,
178 fulfilled the study criteria. Each was given a lengthy explanation
of the pharmacologic properties of both methotrexate and misopros-
tol as well as details of the protocol. The protocol was approved by
the investigational review board of the Mount Sinai Medical Center,
New York. Each woman signed a witnessed informed-consent form.
A complete medical history was obtained and a physical examination
performed that included a vaginal ultrasound examination. A com-
plete blood count with a platelet count and blood typing, including
Rh typing, were carried out. The beta subunit of human chorionic go-
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nadotropin was measured only if an intrauterine gestational sac
could not be identified by ultrasound examination.

Protocol

At the first visit, each patient received an intramuscular injection
of methotrexate at a dose of 50 mg per square meter of body-surface
area. Patients returned five to seven days later for intravaginal inser-
tion of 800 ug of misoprostol; alternate patients received four 200-ug
tablets held in place by a vaginal tampon or four 200-ug vaginal sup-
positories prepared by a local pharmacy. The patients who received
tablets were instructed to leave the tampon in place for 12 hours or
until active vaginal bleeding began. For pain or cramping, each
patient was provided with a prescription for acetaminophen with co-
deine phosphate. If they were Rh-negative and unsensitized to Rh an-
tibodies, the patients were given Rh (D) immune globulin intramus-
cularly at this time. Seven days after receiving the misoprostol, each
patient returned for evaluation by bimanual pelvic examination and
vaginal ultrasound examination. If the sonographic examination in-
dicated an incomplete expulsion of the products of conception, a
brief, easily accomplished vacuum aspiration was performed. If ultra-
sonography revealed a persistent gestational sac, with or without vis-
ible cardiac activity, the patient was offered a second dose of miso-
prostol or vacuum aspiration. In cases in which a gestational sac had
not clearly been identified at the first visit, the beta subunit of human
chorionic gonadotropin was measured again. If there was any evi-
dence of excessive vaginal bleeding, a repeat hematocrit was ob-
tained.

RESULTS

Table 1 lists the characteristics of the patients, the
duration of their pregnancies, and their previous preg-
nancy experience. Successful abortion was defined as
the complete termination of pregnancy within seven
days after the first or second administration of miso-
prostol. For each woman, we evaluated the amount and
duration of vaginal bleeding, the amount of pain expe-
rienced, and the occurrence of nausea, vomiting, diar-
rhea, or any other side effects after the administration
of misoprostol. Each woman was asked to grade the
level of pain she experienced on a scale from 0 to 4+.

Table 1. Characteristics of the 178 Patients.

CHARACTERISTIC No. (%)
Age (yr)
18-20 9(5)
21-30 84 (47)
31-40 76 (43)
41-47 9(5)
Race
White 119 (67)
Black 43 (24)
Asian 16 (9)
Gestational age (days)
28-34 47 (26)
35-44 72 (40)
45-56 46 (26)
57-63 13 (7)
Parity
0 89 (50)
1 60 (34)
2-6 29 (16)
No. of previous abortions
0 65 (37)
1 56 (31)
2 35 (20)
3 21 (12)
=4 1(1)
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Table 2. Length of Time between the Intra-
vaginal Insertion of Misoprostol and

Abortion.
TIME No. (%)
<6 hr 68 (38)
6-12 hr 68 (38)
>12-24 hr 21 (12)
2 days 13 (7)
4 days 8 4)

Among the 178 women treated, the dose of metho-
trexate administered ranged from 67 mg to 110 mg,
with a mean of 83 mg. A total of 171 of the 178 women
(96 percent) had successful abortions after the first or
second administration of misoprostol and had normal
pelvic examinations after abortion. Twenty-five women
(14 percent) did not have an abortion after the first
dose of misoprostol and received a second intravaginal
dose. Eighteen subsequently had complete abortions,
and seven required suction curettage. In each of these
seven patients, either cervical dilation was not neces-
sary or only a single dilator was needed before the in-
sertion of a flexible 6-mm suction cannula. In the seven
cases in which suction curettage was performed, histo-
logic examination of the products of conception by a
pathologist indicated trophoblastic changes that ranged
from mild hydropic degeneration to almost complete
dissolution of the trophoblast. Ultrasound examination
in these cases indicated an absence of further growth
of the gestational sac, marked reduction in the growth
of the fetal pole, or disappearance of previously identi-
fied cardiac activity — all characteristics of an inevita-
ble abortion.

After the vaginal insertion of misoprostol, no patient
had pain or vaginal bleeding in less than two hours.
The length of time between the first or second vaginal
insertion of misoprostol and the onset of brisk bleeding,
hard cramps, and passage of tissue is shown in Table
2. On the basis of the women’s reports, 88 percent ap-
peared to have had abortions within 24 hours. This was
confirmed by vaginal ultrasound examination.

No ectopic pregnancies were identified in this group
of women. None required blood transfusions or suction
curettage because of heavy bleeding. Table 3 indicates
the duration of heavy bleeding, characterized as heavi-
er than that associated with a normal menstrual peri-
od. No woman had a decrease of more than 2 g per dec-
iliter in the hemoglobin concentration.

The duration of bleeding after abortion was quite
variable. All women ceased irregular bleeding and
staining after the first spontaneous menstrual period.
Long-term follow-up data on menstrual bleeding are
not available.

Although it is difficult to quantify pain, particularly
in an emotionally stressful situation such as that asso-
ciated with any termination of pregnancy, each woman
attempted to evaluate her own level of discomfort; Ta-
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Table 3. Duration of Bleeding after Abortion.

DURATION (DAYS)* No. (%)
<1 81 (46)
1 68 (38)
2-4 25 (14)
4-7 4(2)

*The categories were those reported by the patients.

ble 4 shows the distribution of responses. More than 75
percent of the women had little pain or only moderate
pain (<2 on a scale from 0 to 4+). Three women re-
quired more pain medication than that routinely pro-
vided.

Two women had a side effect attributable to metho-
trexate — mild stomatitis that resolved in 48 hours
without treatment. The women had received 89 mg and
86 mg of methotrexate. Platelet and white-cell counts
remained stable in these two patients. In conjunction
with the administration of misoprostol, nine women had
a brief period of diarrhea. Six reported nausea greater
than that they had experienced during the pregnancy.
One patient had a temperature of 38.8°C (102°F) sev-
eral hours after the insertion of the misoprostol tab-
lets. Her temperature became normal two hours later,
when she began to bleed and have cramps and the
tampon was removed. All other symptoms lasted less
than 24 hours; in all instances they required no specif-
ic therapy.

Four women noted that one dissolved misoprostol
tablet fell out of the vagina on removal of the tampon.
These four women had prompt, successful abortions.

At the time of the third visit, all the women were
asked to evaluate their experience as compared with
any previous abortions they may have had, their emo-
tional response to the process, and their overall reac-
tion and feelings about referring other women for this
method of pregnancy termination. Although this was
obviously a self-selected group of women, they over-
whelmingly preferred the medical termination of preg-
nancy to the surgical method.

DI1SCUSSION

The clinical experience reported here provides sub-
stantial evidence that the termination of early pregnan-
cy with the combination of low-dose methotrexate and
intravaginal misoprostol is both safe and effective. Al-
though the literature about the toxicity of methotrexate
therapy for cancer is extensive, the cumulative doses
used for cancer treatment are much larger than those
in this study. Congenital malformations resulting from
the use of methotrexate for chronic diseases include
malformations of the skull, face, and limbs.!> However,
there are reports of women who have received metho-
trexate while pregnant and have nonetheless delivered
apparently normal infants.!

There are important questions about the potential
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risks to the woman when a potent cytotoxic agent such
as methotrexate is administered and about possible
teratogenic consequences related to methotrexate or
misoprostol should a pregnancy continue to the third
trimester.'*!® Reports of the deleterious effects of miso-
prostol during pregnancy are limited to those associat-
ed with illicit use in Brazil'™?? and one reported over-
dose.” Ectopic pregnancy is treated with the same low
dose of methotrexate used in this study, and no impor-
tant side effects have been reported.** In the clinical
experience reported here, in which a single low dose
of methotrexate was given, there were also no impor-
tant side effects. The histologic examination of the
products of conception revealed hydropic degeneration
of trophoblastic villi, suggesting that these pregnan-
cies might eventually have terminated spontancously
after the administration of methotrexate, even without
the use of misoprostol. Nevertheless, it is appropriate,
when obtaining consent for this clinical use of metho-
trexate and misoprostol, to emphasize the as yet un-
known risks to the fetus if the pregnancy is allowed to
continue.

The data derived from my informal survey of these
178 women did not reveal evidence of important emo-
tional distress or depression, in agreement with the
conclusion of Henshaw et al. that medical termination
of pregnancy appears to be as psychologically safe as
the surgical method.?*

Inasmuch as methotrexate and misoprostol can be
offered in a confidential and private manner for the ter-
mination of pregnancy, this approach has the potential
to increase access to safe abortions. Medical termina-
tion of pregnancy with methotrexate and intravaginal
misoprostol is effective, safe, and easily implemented in
a clinical practice. Unlike the case with the current re-
quirements regarding the use of mifepristone and mi-
soprostol, there is no need to keep women in an office
or clinic for extended periods of time after the vaginal
insertion of misoprostol. Given the increasing violence
and threats directed toward providers of abortion serv-
ices, the methotrexate—misoprostol protocol offers a
safe and effective regimen with drugs that are currently
available. In the few instances in which suction curet-
tage may be necessary, it can be completed with a vac-
uum aspirator or suction supplied by a 50-ml syringe.
There is usually no need to dilate the cervix, and a flex-

Table 4. Degree of Pain Reported by the

Patients.*
LEVEL OF PAIN No. (%)
0-1 64 (36)
2 68 (38)
3 34 (19)
4 8(4)
4+ 4(2)

*Pain was rated subjectively on a scale from 0 to 4+.
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ible 6-mm cannula passes easily into the uterine cavity
because of the effect of misoprostol on the cervix.?
The combination of methotrexate and misoprostol is
a simple approach to the termination of pregnancy and
has the potential to become widely available. It permits
greater privacy and a degree of personal control for
women.? A woman has the opportunity to make an un-
pressured, personal decision about an unwanted preg-
nancy as soon as she knows she is pregnant, without
the waiting period often required before surgical abor-
tion. This method of pregnancy termination makes it
possible to integrate a woman’s personal choice about
her pregnancy into the everyday practice of medicine.

I am indebted to Dr. Seymour Romney for editorial assistance.
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