Slightly lower incidence of ectopic
pregnancies in frozen embryo
transfer cycles versus fresh in vitro
fertilization-embryo transfer cycles:
a retrospective cohort study

Wim Decleer, M.D.,? Kaan Osmanagaoglu, Ph.D.,? Geertrui Meganck, M.D.,P and Paul Devroey, Ph.D.¢

2 IVF Centrum, AZ Jan Palfijn Hospital, Gent; b Onze-Lieve-Vrouwziekenhuis, Aalst; and € Center for Reproductive Medicine,
Dutch-speaking Free University Brussels, Brussels and AZ Jan Palfijn Hospital, Gent, Belgium

Objective: To analyze the incidence of ectopic pregnancies (EPs) in fresh and frozen/thawed cycles.

Design: A retrospective cohort study on the incidence of EPs in all fresh IVF cycles from January 2002 until December 2012. This was
compared with the incidence of tubal pregnancies in patients undergoing transfer of frozen/thawed embryos during the same time
period.

Setting: The IVF program at Fertility Center, AZ Jan Palfijn, Gent, Belgium.

Patient(s): A total of 11,831 patients undergoing IVF (i.e., the entire population of the IVF Center) were retrospectively analyzed.
Intervention(s): The IVF cycles, fresh IVF-ET, frozen/thawed ET. Laparoscopy for treatment of EP.

Main Outcome Measure(s): Primary end point: incidence of EPs in both groups. Secondary end points: clinical pregnancy rate (PR),
rate of EPs per clinical pregnancy.

Result(s): In the fresh IVF cycle group, 10,046 patients underwent oocyte retrieval; 9,174 of them had an ET; 2,243 of these patients
had a clinical pregnancy. Of these, 43 (0.47%) appeared to have an ectopic localization of their pregnancy. In the group of the patients
undergoing frozen/thawed ET (1,785 patients) there were 467 pregnancies and 6 ectopic implants (0.34%). The incidence of the EPs per
established clinical pregnancy was 1.92% for the fresh vs. 1.28% for the frozen/thawed cycles.
Conclusion(s): No significant difference could be demonstrated on the incidence of EP in fresh
IVEF cycles vs. frozen/thawed cycles in a large cohort of patients. (Fertil Steril® 2014;101:162-5.
©2014 by American Society for Reproductive Medicine.)
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associated with a higher risk of

tubal pregnancy (1). Tubal surgery,
including microsurgical operations
and laparoscopic interventions such as
salpingectomy or tubal reanastomosis,
led to an astonishing number (15%-
20%) of ectopic pregnancies (EPs) (2).

I nfertility patients have always been

Even after IVF where the tubal passage
was bypassed and the embryos were
transferred directly in the uterine cav-
ity, still a significant number of ectopic
localizations of the gravidity were
found (3). The reasons are numerous,
such as tubal disease (4), increased
uterine contractions due to ovarian

Received April 24, 2013; revised September 16, 2013; accepted October 3, 2013; published online

November 12, 2013.

W.D. has nothing to disclose. K.O. has nothing to disclose. G.M. has nothing to disclose. P.D. has

nothing to disclose.

Reprint requests: Wim Decleer, M.D., AZ Jan Palfijn, Henri Dunantlaan 5, 9000 Gent, Belgium (E-mail:

dokter@fertility-belgium.be).

Fertility and Sterility® Vol. 101, No. 1, January 2014 0015-0282/$36.00
Copyright ©2014 American Society for Reproductive Medicine, Published by Elsevier Inc.

http://dx.doi.org/10.1016/j.fertnstert.2013.10.002

stimulation (5), dysfunction of the uter-
ine musculature due to high P levels (6),
and side effects of the medication (7).

Recently it has been reported (8)
that the EP rate is significantly reduced
after the replacement of frozen/thawed
embryos. To corroborate a retrospective
analysis of the data of the IVF Center of
the Hospital Jan Palfijn in Gent
(Belgium) was performed from January
1, 2002 to December 31, 2012.

MATERIALS AND METHODS

All patients who underwent a fresh IVF
treatment and had an ET between
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January 1, 2002 and December 31, 2012, were included
(group A). They were compared with all patients who had a
transfer with a frozen/thawed cycle during the same period
of time (11 years) (group B). The treatment procedures and
the comparison of data were approved by the local ethical
committee as being part of the standard quality control
measurements.

Group A patients were stimulated with FSH (recombinant
FSH; Puregon, MSD and Gonal F, Serono), sometimes in com-
bination with urinary extracted FSH (hMG; Menopur, Fer-
ring). The stimulation was performed with pituitary
suppression and the administration of GnRH antagonists (Ce-
trotide 0.25 mg, Serono or Orgalutran 0.25 mg/0.5 mL, MSD)
from day 6 onward until triggering. Final oocyte maturation
was achieved by administration of 5,000-10,000 IU of hCG
(Pregnyl, MSD) as soon as three follicles reached 18 mm in
diameter at the time of ultrasound evaluation of the stimula-
tion. Historically, 10,000 ITU hCG was administrated until
2008 to trigger ovulation. From 2009 onward the dose of
hCG was reduced to 5,000 IU only to minimize the risk for
ovarian hyperstimulation syndrome (OHSS). In less than
10% of patients—selected indications such as endometriosis
or poor embryo quality in a previous stimulation cycle—
down regulation of the cycle with GnRH agonists before
ovarian stimulation (long protocol stimulation) was chosen
for controlled stimulation. In these patients the triggering
was performed by the administration of hCG. The oocyte
retrieval took place by an ultrasound-guided transvaginal
approach 36 hours after triggering. Fertilization of the oo-
cytes took place either by IVF or intracytoplasmic sperm in-
jection (ICSI), according to the sperm quality. An indication
for ICSI was found if the total number of fast progressive
motility sperm was <1.10° and/or normal morphology was
<30% (Kruger criteria) or if a poor fertilization was seen in
previous cycles. The embryos were cultured in either G1
Plus (Vitrolife) or ISM1 (Origio). Embryo transfer was gener-
ally performed on day 3 after fertilization. Only in case of
repeated failure of implantation and if sufficient embryos of
good quality were available, blastocyst culture was chosen
with ET on day 5 after pick-up. If only one or two embryos
were available for transfer, it took place on the second day af-
ter fertilization (<5%). The number of transferred embryos
varied from one to three, according to the Belgian legislation
(Table 1). Supernumerary embryos of good quality (9) A or B
type, less than 10% fragmentation, seven to eight-cell stage

TABLE 1

Belgian legislation limits for number of transferred embryos.

Age 36yto 40yto 43yto
cycleNo. <36y-1d 40y-1d 43y-1d 45-1d
1 1 2 No max No max
2 1or2 2 No max No max
3 2 3 No max  No max
4 2 3 No max No max
5 2 3 No max No max
6 2 3 No max No max
Cryopreserved cycle 2 2 2 2
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on day 3, or blastocyst stage on day 5 were frozen (slow
freezing with cryogenesis).

In group B patients the frozen/thawed embryos were
transferred after optimalization of the cycle with clomiphene
citrate (CC) (100 mg/d; Clomid, Sanofi-Aventis) from day 5
until day 9 of the cycle, and induction of ovulation with
5,000 IU of hCG as soon as a follicle of 20 mm was visualized
by ultrasound examination. For the patients without ovula-
tion, E, valerate (Progynova, Bayer) was given vaginally in
increasing doses (from 2 mg/d on day 1 to 6 mg/d on day
9). Progesterone (600 mg) (Utrogestan, Piette-Besins) was
administered to mimic the luteal phase as soon as a 9-mm
thick endometrium was visualized. Embryo transfer took
place 5-7 days after hCG administration. In the anovulatory
group the embryo replacement was performed 4-6 days after
the initiation of micronized P (Utrogestan).

Human chorionic gonadotropin and P levels were
measured 13 days (day 3 of transfer) after transfer, except
for the blastocyst transfers where a pregnancy diagnosis
already took place 11 days after transfer. For the patients
who had a transfer on day 2 (4-cell stage), hCG level was
measured on day 14 after transfer. In all patients with positive
hCG measurement, the administration of micronized P vagi-
nally was continued and a confirmation of the clinical preg-
nancy (echographic visualization of gestational sac) was
realized by vaginal ultrasound examination approximately
10 days later. Subsequent follow-up of the pregnancy devel-
opment, the evolution of the stimulated ovaries, and the pres-
ence of fetal heart activity 5 weeks after transfer were
established.

The diagnosis of EP was made either by direct extra-
uterine visualization of the gestational sac or by finding an
empty uterine cavity with increasing hCG levels more than
500 ng/mL. In all patients suspect for an ectopic localization
of the pregnancy, the final confirmation was made by direct
laparoscopic visualization. Laparoscopy was performed in
all patients with hCG levels >1,000 ng/mL and with an empty
cavity on ultrasound examination. Laparascopic longitudinal
incision of the tube, or salpingectomy in badly damaged
tubes, was performed in all of those patients. This interven-
tion was, without exception, performed laparoscopically.
Especially in the group of tube-conserving surgery an
adequate follow-up of the decreasing hCG levels postopera-
tively was established.

The percentages EP per ET obtained in patients undergo-
ing fresh autologous ETs and those undergoing transfer with
frozen/thawed embryos were compared. The same was done
for the percentage of EPs per clinical pregnancy. The Fisher’s
exact test was performed one-sided at the 5% significance
level. In doing so it is tested whether it is more likely to
have an EP when receiving fresh ET (compared with frozen/
thawed ET).

RESULTS

From January 1, 2002 to December 31, 2012, 9,174 fresh
autologous ETs were performed. They were the result of
10,046 oocyte retrievals from the same period. This number
resulted in 2,243 pregnancies. The overall clinical pregnancy
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