EDITORIAL

Mifepristone for the treatment
of miscarriage and fetal demise

Mifepristone is an important agent for the treatment of miscarriage

and fetal demise, improving successful resolution of the pregnancy loss.
Obstetrician-gynecologists should be familiar with its pharmacology
and applications in practice.

Harvard Medical School
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metrial cell contraction is not

triggered by neural activation;
instead, myometrial cells work
together as a contractile syncytium
through cell-to-cell gap junction
connections permitting the inter-
cellular sharing of small molecules,
which in turn facilitates activation of
the actin-myosin contractile appara-
tus and coordinated uterine contrac-
tion. In myometrial cells, connexin
43 (Cx43) is the main gap junction
protein. Cx43 permits the passage
of small hydrophilic molecules
(ATP) and ions (calcium) cell to cell.
Estradiol increases Cx43 synthesis
in human myometrial cells.! Pro-
gesterone decreases Cx43 synthe-
sis effectively isolating myometrial
cells, reducing cell-to-cell sharing
of chemicals that stimulate contrac-
tion, blocking coordinated uterine
contraction.” Progesterone suppres-
sion of Cx43 synthesis helps to pre-
vent premature uterine contraction
during pregnancy. Atterm, decreases

I n the uterus, coordinated myo-

doi: 10.12788/0bgm.0211

8 OBG Management | August 2022

Robert L. Barbieri, MD

Editor in Chief, OBG MANAGEMENT

Chair Emeritus, Department of Obstetrics and Gynecology

Brigham and Women’s Hospital

Kate Macy Ladd Distinguished Professor of Obstetrics,
Gynecology and Reproductive Biology

in progesterone levels result in an
increase in Cx43 synthesis, facilitat-
ing the onset of effective labor. In
myometrial cells, antiprogestins,
including mifepristone, increase the
number of gap junction connections,
facilitating a coordinated contractile
signal in response to misoprostol
or oxytocin.>*

It takes time for antiprogestins
to stimulate myometrial cell produc-
tion of Cx43. In the rat myometrium
the administration of mifepristone
results in a 2.5-fold increase of Cx43
mRNA transcripts within 9 hours
and a 5.6-fold increase in 24 hours.?
Hence, most mifepristone treatment
protocols involve administering
mifepristone and waiting 24 to 48
hours before administering an agent
that stimulates myometrial contrac-
tion, such as misoprostol. Antipro-
gestins also increase the sensitivity
of myometrial cells to oxytocin stim-
ulation of uterine contractions by
increasing Cx43 concentration.*

Progesterone also regulates other
important biological processes in the
cervix, decidua, placenta, and cervix.
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Antiprogestins can facilitate cervical
ripening and disrupt decidual func-
tion, interfering with the attachment
of pregnancy tissue.® In the cervix,
antiprogestins increase matrix metal-
loproteinase expression, disrupting
collagen organization, decreasing
cervical tensile strength and leading
to cervical ripening.®

Pharmacology

of mifepristone

Mifepristone is an antiprogestin and
antiglucocorticoid with high-affinity
binding to both the progesterone and
glucocorticoid receptors (FIGURE 1).
The phenylaminodimethyl group
at C-11 of mifepristone changes the
positional equilibrium of helix 12 of
the progesterone receptor, reduc-
ing the ability of the receptor to
bind required co-activators, limiting
receptor binding to DNA, resulting
in an antiprogesterone effect.” At
the low, single-dose used for treat-
ment of miscarriage and fetal demise
(200 mg one dose), mifepristone is
an antiprogestin. At the high, daily
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FIGURE The chemical structure of progesterone and the antiprogestin, mifepristone. When mifepristone binds to the progesterone recep-
tor, the phenylaminodimethyl group at C-11 reduces the ability of the mifepristone-progesterone receptor complex to bind co-activators
necessary for the initiation of DNA transcription, creating an antiprogestin effect.

dose used for the treatment of hyper-
glycemia caused by Cushing disease
(= 300 mg daily), mifepristone is also
an antiglucocorticoid.

Although mifepristone is a pow-
erful antiglucocorticoid, in patients
with an intact hypothalamic-pitu-
itary-adrenal axis, mifepristone does
not cause adrenal insufficiency. In
people with an intact hypothalamic-
pituitary-adrenal axis, daily adminis-
tration of mifepristone (= 200 mg) for
7 days or longer results in an increase
in pituitary secretion of ACTH and
adrenal secretion of cortisol, largely
overcoming the antiglucocorticoid
action of mifepristone.®'® This com-
pensatory increase in ACTH and
cortisol is not possible in patients
who have had a hypophysectomy
or bilateral adrenalectomy or have
adrenal suppression due to long-
term treatment with high doses of
glucocorticoids. Mifepristone is con-
traindicated for patients with these
conditions because it may cause glu-
cocorticoid insufficiency by blocking
glucocorticoid receptors.
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The terminal half-life of mife-
pristone is 18 hours."* Following oral
administration of a single dose of
mifepristone 200 mg the peak cir-
culating concentration is reached in
90 minutes. Mifepristone is metabo-
lized by CYP3A4 and is also a strong
inhibitor of CYP3A4. Contraindi-
cations to the use of mifepristone
include adrenal failure, porphyria,
hemorrhagic diseases, anticoagula-
tion, an IUD in the uterus, ectopic
pregnancy, long-term glucocorticoid
administration, and an undiagnosed
adnexal mass.

Mifepristone-misoprostol for

the treatment of early missed

miscarriage with a gestational sac
For patients with a miscarriage, the
treatment options to resolve the preg-
nancy loss are expectant manage-
ment, medication, or surgery.'? Joint
decision-making is recommended
to establish a management plan that
supports the patient’s values. Expect-
ant management is most likely to
result in a multi-week process to

Vol. 34 No. 8

achieve completion of the miscar-
riage. A surgical procedure is most
likely to result in rapid resolution of
the miscarriage with the greatest rate
of success. Surgical evacuation of the
uterus may be the preferred option
for patients who have excessive uter-
ine bleeding or concerning vital signs.
Both medical and surgical manage-
ment are more likely than expectant
management to successfully resolve
the miscarriage.”®

In the past, the standard
approach to medication management
of a miscarriage was the administra-
tion of one or more doses of miso-
prostol, a synthetic prostaglandin
El. However, two large trials have
reported that the dual-medication
sequence of mifepristone followed
24 to 48 hours later by misoprostol
is more effective than misoprostol
alone for resolving a miscarriage.'*'®
This is probably due to mifepristone
making the uterus more responsive to
the effects of misoprostol.

Schreiber and colleagues™
reported a study of 300 patients
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with an anembryonic gestation
or embryonic demise, between 5
and 12 completed weeks of gesta-
tion, who were randomly assigned
to treatment with mifepristone
(200 mg) followed in 24 to 48 hours
with vaginal misoprostol (800 pg)
or vaginal misoprostol (800 pg)
alone. Ultrasonography was per-
formed 1 to 4 days after misoprostol
administration. Successful treatment
was defined as expulsion of the ges-
tational sac plus no additional surgi-
cal or medical intervention within 30
days after treatment. In this study, the
dual-medication regimen of mifepris-
tone-misoprostol was more successful
than misoprostol alone in resolving
the miscarriage, 84% and 67%, respec-
tively (relative risk [RR], 1.25; 95% con-
fidence interval [CI], 1.09-1.43).

Surgical evacuation of the uterus
occurred less often with mifepristone-
misoprostol treatment than with
misoprostol monotherapy—9% and
24%, respectively (RR, 0.37; 95% CI,
0.21-0.68). Pelvic infection occurred
in 2 patients (1.3%) in each group.
Uterine bleeding managed with blood
transfusion occurred in 3 patients who
received  mifepristone-misoprostol
and 1 patient who received misopro-
stol alone. In this study, clinical fac-
tors including active bleeding, parity,
and gestational age did not influence
treatment success with the mife-
pristone-misoprostol regimen.’* The
mifepristone-misoprostol  regimen
was reported to be more cost-effective
than misoprostol alone."

Chu and colleagues® reported
a study of medication treatment of
missed miscarriage that included
more than 700 patients randomly
assigned to treatment with mife-
pristone-misoprostol or placebo-
misoprostol. Missed miscarriage was
diagnosed by an ultrasound dem-
onstrating a gestational sac and a
nonviable pregnancy. The doses of
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mifepristone and misoprostol were
200 mg and 800 pg, respectively. In
this study the misoprostol was admin-
istered 48 hours following mifepris-
tone or placebo using a vaginal, oral,
or buccal route, but 90% of patients
used the vaginal route. Treatment was
considered successful if the patient
passed the gestational sac as deter-
mined by an ultrasound performed
7 days after entry into the study. If
the gestational sac was passed, the
patients were asked to do a urine preg-
nancy test 3 weeks after entering the
study to conclude their care episode.
If patients did not pass the gestational
sac, they were offered a second dose of
misoprostol or surgical evacuation. In
this study, mifepristone-misoprostol
resulted in fewer patients who did not
pass the gestational sac within 7 days
after entry into the study than placebo
(mifepristone-misoprostol, 17% vs
placebo-misoprostol, 24% (P=.043).
Surgical intervention was performed
in 25% of patients treated with pla-
cebo-misoprostol and 17% of patients
treated with mifepristone-misoprostol
(RR, 0.73; 95% CI, 0.53-0.95; P=.021).
A cost-effectiveness analysis of the
trial results reported that the combi-
nation of mifepristone-misoprostol
was less costly than misoprostol
alone for the management of missed
miscarriages.'®

Misoprostol can be adminis-
tered by an oral, buccal, rectal, or
vaginal route.'®*® Vaginal adminis-
tration results in higher circulating
concentrations of misoprostol than
buccal administration, but both
routes of administration produce
similar mean uterine tone and mean
uterine activity as measured by an
intrauterine pressure transducer
over 5 hours.?» Hence, at our insti-
tution, we most often use buccal
administration of misoprostol. To
assess effectiveness of mifepristone-
misoprostol treatment, 1 week after
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treatment with a pelvic ultrasound
to detect expulsion of the gestational
sac. Alternatively, a urine pregnancy
test can be performed 3 weeks fol-
lowing medication treatment. The
mifepristone-misoprostol regimen
is not approved by the US Food and
Drug Administration for the treat-
ment of miscarriage.

Mifepristone-misoprostol for
the treatment of fetal demise
Fetal loss in the second or third tri-
mesters is a devastating experience
for most patients, painfully echo-
ing in the heart and mind for years.
Empathic and effective treatment
of fetal loss may reduce the adverse
impact of the event. Multiple stud-
ies have reported that combinations
of mifepristone and misoprostol
reduced the time from initiation of
labor contractions to birth com-
pared with misoprostol alone.?>* In
addition, the combination of mife-
pristone-misoprostol reduced the
amount of misoprostol needed to
achieve delivery.?**

In one clinical trial, 66 patients
with fetal demise between 14 and
28 weeks’ gestation were randomized
to receive mifepristone 200 mg or pla-
cebo.” Twenty-four to 48 hours later,
misoprostol for induction of labor
was initiated. Among the patients
from 14 to 23 completed weeks of
gestation, the misoprostol dose was
400 pg vaginally every 6 hours. For
patients from 24 to 28 weeks gesta-
tion, the misoprostol dose was 200 pg
vaginally every 4 hours. The median
times from initiation of misoprostol
to birth for the patients in the mife-
pristone and placebo groups were
6.8 hours and 10.5 hours (P=.002).

Compared with the patients
in the placebo-misoprostol group,
the patients in the mifepristone-
misoprostol group required fewer
doses of misoprostol (2.1 vs 3.4;
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P=.002) and a lower total dose of
misoprostol (768 pg vs 1,182 pg;
P=.003). All patients in the mifepris-
tone group delivered within 24 hours.
By contrast, 13% of the patients in the
placebo group delivered more than
24 hours after the initiation of miso-
prostol treatment. Five patients were
readmitted with retained products of
conception needing suction curet-
tage—4 in the placebo group and 1
in the mifepristone group.?

In a second clinical trial, 110
patients with fetal demise after 20
weeks of gestation were randomized
to receive mifepristone 200 mg or
placebo.? Thirty-six to 48 hours later,
misoprostol for induction of labor
was initiated. Among the patients
from 20 to 25 completed weeks of
gestation, the misoprostol dose was
100 pg vaginally every 6 hours for a
maximum of 4 doses. For patients
>26 weeks gestation, the misoprostol
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