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Objective: To study the pregnancy rate after ulipristal acetate (UPA) therapy for fibroids.
Design: Retrospective analysis of a series of 52 patients prospectively included in the PGL4001 (ulipristal acetate) Efficacy Assessment

in Reduction of Symptoms Due to Uterine Leiomyomata (PEARL) II and III trials.

Setting: Academic hospital.

Patient(s): Among the 52 patients, 21 wished to conceive upon treatment completion.

Intervention(s): None.

Main Outcome Measure(s): Pregnancy rate and live birth rate.
Result(s): Twenty-one patients attempted to get pregnant, among whom 15 (7 1%) succeeded, totaling 18 pregnancies. Among these 18 preg-
nancies, 12 resulted in the birth of 13 healthy babies and 6 ended in early miscarriage. No regrowth of fibroids was observed during pregnancy.
Conclusion(s): We report the first series of pregnancies achieved after UPA treatment. Our data

confirm a sustained long-term effect after UPA therapy. (Fertil Steril® 2014;ll :ll-Hl. ©2014

by American Society for Reproductive Medicine.)
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lipristal acetate (UPA), a selec-
U tive P receptor modulator

(SPRM) with pharmacokinetic
properties allowing a single daily dose,
potently modulates P activity and
exerts proapoptotic antiproliferative ef-
fects on fibroid cells without suppress-
ing E, to nonphysiologic levels. Two
randomized clinical trials have shown
that UPA is efficient for control of exces-
sive bleeding in patients with symptom-
atic uterine fibroids (1, 2). It also reduces
myoma size and uterine volume, found
to be maintained for at least 6 months
in patients not undergoing surgery (1,

2). Rapid control of bleeding serves to
normalize hemoglobin levels, which is
important before a surgical procedure,
because we know that anemia, even to
a mild degree, increases the risk of
postoperative morbidity and mortality
in both cardiac and noncardiac
surgery (3).

Administration of SPRMs induces
endometrial changes (P receptor modu-
lator-associated endometrial changes,
PAECs), which spontaneously reverse
over a period of several weeks to months
after cessation of UPA therapy (4). Very
recently a strategy involving intermittent
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courses of 12-week UPA treatment with
off-treatment intervals was demon-
strated to be a potential option for long-
term medical management of fibroids
(5). New algorithms were proposed to
evaluate the remaining place of myoma
surgery in current practice (6).

To date, no data on fertility or preg-
nancy after UPA are available from the
literature.

Here we report the first series of 18
pregnancies obtained in 15 infertile
patients who underwent UPA therapy.

MATERIALS AND METHODS

The PGL4001 (ulipristal acetate) Effi-
cacy Assessment in Reduction of Symp-
toms Due to Uterine Leiomyomata
(PEARL) II and III trials were approved
by our local ethics committee and were
conducted in accordance with the Inter-
national Conference on Harmoniza-
tion-Good Clinical Practice guidelines.
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Fifty-two patients with symptomatic fibroids were prospec-
tively included in the PEARL IT and PEARL III trials at our insti-
tution, according to strict inclusion criteria (2, 5), and received
UPA treatment (Fig. 1). This report is a retrospective analysis of
pregnancies and births achieved in this series of 52 patients. Ten
women were given 5 mg UPA for 3 months (PEARL 1I) (2), and
42 women received 10 mg UPA for variable periods of time
(3 months [n = 27], 6 months [n = 2], 9 months [n = 7],
12 months [nh = 6]) according to the PEARL III protocol (5).
Among these 52 patients, 21 wished to conceive upon
treatment completion and were followed accordingly.
Figure 1 shows the distribution of patients.

Of these 21 patients, 19 (90.5%) underwent myomectomy
at the end of therapy, according to the protocol.

Two patients did not require surgery because of an almost
complete disappearance of their fibroids. The first patient pre-
sented with menorrhagia due to uterine myomatosis. She had

no wish to conceive at that time. Uterine volume was equiva-
lent to 10 weeks of pregnancy (Fig. 2A) at the first consultation.
(The uterine size was evaluated in weeks of gestation to
conform to the protocol accepted by US Food and Drug Admin-
istration and European Union regulatory authorities and could
not be modified to uterine volume in cm’ retrospectively.) She
was given UPA therapy over four courses of 3 months, accord-
ing to the PEARL III protocol (5). At the end of treatment only
tiny myomas remained, and vaginal examination and mag-
netic resonance imaging (MRI) showed a uterus of normal
volume (Fig. 2B). At her checkup 3 months after treatment
completion, the fibroids were stable in size. In line with the
extension protocol (bis) of the PEARL III study, it was proposed
that the patient start another course of UPA treatment, because
she had no clear desire for pregnancy. On the first day of
menstruation she began taking 10 mg UPA (retrospectively,
the bleeding that the patient interpreted as menstrual bleeding

‘ 52 patients receiving UPA included in the PEARL Il and Ill Trials ‘

Y

———» Hysterectomy (n=9)

|————— - Lost to follow up after study completion (n=4)

— No wish to conceive (n=18)

21 patients wishing to get pregnant:
no surgery (n=2 / myomectomy (n=19)

15 patients achieving pregnancy (71%) ‘

No surgery (n=2/2)

Myomectomy (n=13/19)
|

Laparoscopy (n=8/11)

3 pregnancies
(spontaneous)

—

2 miscar. 1ongoing

5 pregnancies
(spontaneous)

1 miscar. 4 ongoing.*

3 pregnancies
(IVF)

1 1

1 miscar. 2 ongoing.

Laparotomy (n=5/8)

4 pregnancies 3 pregnancies
(spontaneous) (IVF)

O miscar. 4ongoing. 2 miscar. 1ongoing.

18 PREGNANCIES IN TOTAL:
-12 PREGNANCIES (totaling 13 LIVE BIRTHS)
-6 MISCARRIAGES

Distribution of pregnant patients included in the study. *One patient had twins. UPA = ulipristal acetate; IVF =

Luyckx. Pregnancies after ulipristal acetate. Fertil Steril 2014.

invitro fertilization; miscar = miscarriage.
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(A) Initial MRI. (B) End of treatment. (C) After delivery. Complete response after four courses of 3-month therapy with 10 mg of UPA, and no
regrowth during pregnancy or after delivery. The largest anterior myoma, measuring approximately 4 cm (blue arrow), disappeared completely
at end of treatment. Only small intramyometrial fibroids, less than 1 cm (yellow arrow) remained, with no consequence on the uterine cavity. A
few months later the patient achieved a spontaneous pregnancy, with no larger fibroids detected in the course of the pregnancy. Control MRI
was performed 10 months after delivery and did not show any myoma regrowth.

Luyckx. Pregnancies after ulipristal acetate. Fertil Steril 2014.

was in fact periovulatory bleeding). She continued the therapy
for 36 days. Early pregnancy was diagnosed at her first
checkup, and she immediately stopped the medication.

The second patient, aged 40 years, presented with menor-
rhagia and a fibroid of 3 cm distorting the uterine cavity (Inter-
national Federation of Gynecology and Obstetrics class 2) (7).
She already had two children but was hoping to conceive again.
Her submucous fibroid was found to have disappeared by the
end of treatment, and no surgery was required.

RESULTS

Among the 21 patients wishing to conceive (Fig. 1), 19 were
operated on after UPA therapy: 11 by laparoscopy and 8 by
laparotomy. Two patients did not undergo surgery. Fifteen
women (71%) became pregnant, resulting in 18 pregnancies.
Ofthese, 12 resulted in the delivery of 13 healthy babies, and 6
ended in early miscarriage (one patient experienced two
miscarriages) (Fig. 1).

Six patients (29%) did not manage to conceive. In these
women, associated factors were found: age over 40 years in
three, concomitant adenomyosis in one, and age over 38 years
in two.

Characteristics of the 15 pregnant patients are detailed in
Table 1. Mean age was 36.4 years (range, 23-44 years), with
only one patient aged <30 years. Nine patients were nullipa-
rous, and four had already experienced miscarriage. One
patient had previously undergone myomectomy by laparot-
omy. Two patients had had other gynecologic surgery: one
salpingectomy and one cystectomy for endometriosis. Mean
uterine volume upon screening was equivalent to 10.8 weeks

of pregnancy (range, 7-16 weeks). The number of myomas
removed at surgery was greater than five in 66% of patients
(10 of 15).

Thirteen patients attempted to conceive from 3 months
after finishing their therapy and got pregnant between 3 and
14 months after treatment completion or surgery (median,
10 months). Two patients did not attempt to get pregnant
immediately but were looking to conceive in approximately
a year. They became pregnant after, respectively, 8 and
10 months of trying (unprotected sexual intercourse).

In total, 18 pregnancies were obtained in this group of 15
women. Among these 18 pregnancies, 12 were ongoing and
13 healthy babies were delivered (one patient had twins)
(Fig. 1). Among the 11 patients who delivered, one had twins
and another had two healthy babies (Fig. 1).

During pregnancy, one patient experienced cervical
incompetence treated by cerclage, with good evolution and
delivery at 38 weeks.

The fetus of the mother who took UPA for 36 days at the
beginning of pregnancy was diagnosed in utero with an
ectopic right kidney. No complications were noted during
pregnancy, and the baby was delivered by cesarean section
for fetal concerns during labor. The baby’s renal function
was normal. She was followed by a pediatrician and required
no further treatment.

Three patients who experienced pre-eclampsia (PE) were
of African ethnicity, respectively 35, 38, and 36 years of age.
Two had pre-existing hypertension, and the third developed
hypertension early in the pregnancy. The delivery term in PE
patients was respectively 29 weeks, 36 weeks plus 5 days,
and 36 weeks (twin pregnancy). They all gave birth by
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TABLE 1

Characteristics of patients pregnant after UPA treatment and details
of the 12 ongoing pregnancies.

Characteristic No. of patients (N=15)

Age, y
<30 1
30-35 4
35-40 6
>40 4
Mean (range) 36.4 (23-44)
Uterine volume (wk of amenorrhea)
<8 2
8-10 4
10-12 3
>12 6
Mean (range) 11 (7-16)
Nulliparity 9
Previous myomectomy 1
No. of fibroids (MRI evaluation)
1 3
1-5 2
>5 10
Surgery 13
Laparoscopy 8
Laparotomy 5
Hysteroscopy 2°
Pregnancy 18
Spontaneous 12
IVF 6°
Patients giving birth 12¢
Mean term, wk =+ d (range) 37 + 4 (29-40 + 6)
Complications 5
Cervical incompetence 1
Pre-eclampsia 3
Atrial fibrillation 1
Delivery
Cesarean section 1
Elective
Emergency

Vaginal delivery
Postpartum complications
Premature delivery
Neonatal complications
Fetal malformations

QWO —-5H~J—

1 (ectopic right kidney)

@ Two patients had a hysteroscopy associated with laparoscopic myomectomy.
b Two patients obtained pregnancy by oocyte donation because of age.
€ One patient had twins, resulting for in 13 healthy babies for the whole cohort.

Luyckx. Pregnancies after ulipristal acetate. Fertil Steril 2014.

cesarean section, and the infants received neonatal care. The
first patient was the youngest but presented with the most
severe PE. She was treated for hypertension in the postpartum
period. Two years after the first birth she managed to go until
38 weeks in a second pregnancy, with no PE recurrence.

The mean delivery term was 37 weeks + 4 days (range,
29-40 weeks + 6 days). One patient had a vaginal delivery,
seven patients an elective, planned cesarean section, and
four an emergency cesarean section (three for PE, one for a
fetal condition).

Neonates of adequate maturity stayed with their mothers
with no complications.

There was no regrowth of fibroids during pregnancy, even
in women who did not undergo surgery after the end of
treatment.

No postpartum complications were noted, either early- or
late-onset complications. No recurrence of symptomatic

fibroids has been observed so far in a follow-up ranging
from 2.5 to 6 years. One patient, now aged 40 years, under-
went laparoscopic myomectomy in 2008 and gave birth in
2010 after undergoing UPA therapy (5 mg, 3 months). Six
years later she experienced a recurrence of heavy menstrual
bleeding due to severe adenomyosis, necessitating a hysterec-
tomy in 2014.

DISCUSSION

Here we describe the first series of pregnancies achieved after
UPA treatment for uterine fibroids. In this series, two patients
conceived after taking UPA without the need for surgery,
thanks to an excellent response to the treatment.

Twenty-one patients attempted to get pregnant, among
whom 15 (71%) succeeded, totaling 18 pregnancies. Among
these 18 pregnancies, 12 resulted in the birth of 13 healthy
babies, and 6 ended in early miscarriage (6 of 18, 33%). We
should stress that all pregnancies, including those that ending
in miscarriage, occurred from 3 months after the end of treat-
ment and surgery. The miscarriage rate may well be related to
the age of the population. Indeed, the median age of these
patients was 38 years. The woman who experienced two mis-
carriages was more than 40 years old, and it is widely known
that age is a major factor in infertility and increases miscar-
riage rates (8). Moreover, among the six miscarriages, three
occurred after IVF, also known to have a higher miscarriage
rate than natural conception (9).

Six pregnancies were obtained by IVF, in most cases
performed because of age, but also in women with numerous
fibroids before surgery, and therefore at higher risk of recur-
rence, to ensure swift conception (10).

The mean interval to achieve pregnancy after the end of
the treatment was 10 months for patients starting directly
upon treatment completion or after surgery. Patients who un-
derwent surgery before trying to conceive were asked to wait
3 months to avoid too early a pregnancy on a cicatricial
uterus. However, there is no consensus in the literature con-
cerning the optimal interval (10-12). There is no evidence
that laparoscopy differs from laparotomy in terms of risk of
rupture, and not enough articles to assess their impact on
pregnancy rates (13, 14).

In our study there was no significant fibroid regrowth
during pregnancy (Fig. 2C). It is widely known that fibroid re-
growth during pregnancy is due to high P concentrations,
with high levels of P receptors observed in myomas believed
to be responsible (10, 15, 16). It is also well established that
estrogen has an important effect on fibroid growth. The
actions of both estrogen and P are mediated by growth
factors, cytokines, and chemokines (reviewed in reference
17). Apoptosis and the sustained decrease in myoma size
seen after UPA treatment could explain the absence of
regrowth during pregnancy, despite high levels of
circulating P (1, 2, 5).

Eleven cesarean sections were performed among the 12
deliveries in this series; 7 were elective cesarean sections.
The presence of multiple deep myometrial incisions was the
indication for cesarean section in these cases. Recommenda-
tions to allow vaginal delivery after myomectomy are

4
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unclear, and even if the risk of uterine rupture is low, its con-
sequences can be disastrous (12-14). We recommend cesarean
section in case of multiple deep incisions or large fibroids, as
assessed by the surgeon (10-12, 14), and certainly in case of
anticipated difficult and long labor.

In four cases emergency cesarean section was carried out:
one for a fetal condition and three due to PE.

We encountered three premature births due to PE.
Pre-eclampsia is a rare and severe disorder, causing
maternal mortality and morbidity, preterm birth, fetal
death, and intrauterine growth restriction, and its preva-
lence varies between 2% and 7 % in healthy nulliparous
women (18). The main risk factors are multiparity, chronic
hypertension, previous PE, pregestational diabetes mellitus,
and pre-existing thombophilia (19). Two patients who
developed PE in our series had previous hypertension as a
major risk factor, and two also had diabetes. All three
were aged >35 years and of African origin. Ulipristal ace-
tate intake was not related to the prevalence of PE, because
hypertension was present before UPA treatment. Moreover,
one woman had a successful second pregnancy and reached
38 weeks with no PE problems, taking appropriate antihy-
pertensive drugs (18, 19).

We only observed one fetal anomaly, as already
mentioned, in a patient who started a new course of treat-
ment when she was already (unexpectedly) pregnant. The
fetus showed an ectopic right kidney on the inferior pole of
the left kidney. Renal agenesis and ectopic kidneys are
considered as congenital malformations, isolated or associ-
ated with other malformations or chromosomal or nonchro-
mosomal syndromes (20). Hormone intake by the mother has
not been described to have an influence on renal morpho-
genesis, which seems to be a self-regulating process
involving complex molecular mechanisms and gene regula-
tion during fetal life (21, 22). In addition, a review of
pregnancies after exposure to mifepristone (given to induce
abortion) or UPA (given for emergency contraception),
respectively, shows no additional risk of congenital
anomalies (23, 24). The baby showed no renal function
anomaly and no signs of vesicoureteral reflux. The
neonatology team concluded that UPA treatment played no
role in this renal anomaly.

Selective progesterone receptor modulators are also known
to induce endometrial modifications, namely PAECs, especially
when given for a long period of time (4, 25). Studies analyzing
PAEC during and after treatment with UPA show that signs of
PAEC are frequent (60%) at the end of 3 months’ therapy, but
this effect is reversible after a few months, even in case of
long-term intermittent use (1, 2, 4, 5). Pregnancies obtained
in this series demonstrate that these modifications are totally
reversible and that endometrium is of sufficient quality for
blastocyst implantation, because patients treated with UPA
were able to conceive quickly and easily, even those with
other infertility factors.

In the long-term follow-up of these patients, only one
suffered a recurrence of menorrhagia due to severe adeno-
myosis and underwent a hysterectomy in 2014, 4 years after
the birth of her child. The other 14 patients have stable dis-
ease, and none of them have required further medical

Fertility and Sterility®

treatment or surgery for symptomatic fibroids, including
those who did not undergo myoma surgery. The recurrence
rate is thus much lower than the recurrence rate after myo-
mectomy, which is calculated to be 40% at 4 years according
to a recent review (6). These data are in accordance with the
findings of the PEARL I, II, and III trials, showing a sustained
long-term effect after UPA treatment (1, 2, 5).

In conclusion, here we report the first series of pregnan-
cies achieved after UPA treatment, with a pregnancy rate of
71% in the group of patients wishing to conceive. We also
describe, for the first time, pregnancies obtained after UPA
treatment for fibroids in women who did not undergo surgery.
There were no maternal complications related to myomas
during pregnancy. All the babies were healthy. One infant
had an ectopic kidney, but it was not linked to the treatment.
Most deliveries were performed by cesarean section, either
because of previous surgery for uterine fibroids, or in an
emergency context for PE or fetal conditions. No patients
experienced problems related to their fibroids during preg-
nancy or after delivery. Long-term follow-up has so far
shown no significant regrowth of symptomatic fibroids in a
large majority of women.
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