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Introduction

A previous study of viable pregnancy rates (PRs) after
six months of therapy for women with luteal phase
defects with normal follicular maturation found that pro-
gesterone (P) supplementation in the luteal phase was far
more efficacious than clomiphene citrate or human
menopausal gonadotropins (hMG) (74% vs 4%) [1]. Inte-
restingly, during a second 6-month therapeutic trial, 60%
of those women failing to conceive during the first 6-
month trial of follicle maturing drugs had a viable pre-
gnancy following P treatment [1]. The markedly different
PRs may have been solely secondary to follicle maturing
drugs not being sufficient to correct luteal phase defi-
ciency when the follicle is mature, or possibly the folli-
cle maturing drugs may have somehow created a hostile
uterine environment.

Support for the concept that follicle maturing drugs
may create a hostile uterine environment was provided by
a shared oocyte study demonstrating twice the PR per
transfer in oocyte recipients than the donors who provi-
ded the oocytes [2]. The medication and not merely a
more intrinsic hostile uterine environment in donors
versus recipients was suggested by subsequent PRs fol-
lowing frozen embryo transfer (ET) which was similar in
both donors and recipients [2]. The same conclusions
were reached in another comparative study of a shared
oocyte program only this time the donors had salpingec-
tomies for hydrosalpinges if present [3].

The case presented here provides further support for
the concept that follicle maturing drugs may create an
environment that is not conducive for implantation.

Case Report

A 38-year-old woman presented with a 10-year history of
primary infertility. She had oligomenorrhea with irregular
menses and was diagnosed as having polycystic ovarian syn-
drome based on ultrasound findings, hirsutism with mild andro-
gen elevations, and a 2:1 luteinizing hormone (LH)/follicle sti-
mulating hormone (FSH) ratio. She had been treated for
infertility for all 10 years. A hysterosalpingogram and laparo-
scopy showed normal tubes, absence of endometriosis, and con-
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firmed the diagnosis of polycystic ovaries. The semen analysis
was normal as were post-coital tests. After failing to conceive
after many cycles of ovulation induction with clomiphene
citrate and gonadotropins she tried in vitro fertilization (IVF).
She failed to conceive despite 10 IVF cycles including the last
6 cycles where 12 embryos were transferred (in the first four
cycles a total of 20 embryos were transferred). Each cycle the
patient had a tendency to hyperstimulate and in 2 cycles she had
a full blown syndrome of ovarian hyperstimulation syndrome
(OHSS).

She decided to try another cycle of IVF at our IVF center. To
minimize the risk of OHSS, and because we hypothesized that
the gonadotropins could have produced a hostile uterine envi-
ronment for implantation, we planned to cryopreserve all
embryos for subsequent frozen ET.

The patient was treated with .05 mg once daily of leuprolide
acetate from day 2 of her menstrual cycle with 150 U hMG
(Humegon, Organon Inc.) in the p.m. and 150 U recombinant
FSH (Gonal-F, Serono Inc.) from day 4. After 5 days the hMG
was reduced to 75 U and on day 14, the last day of gonadotro-
pin therapy, she was reduced to 75 U of each. Her serum estra-
diol level was 4,512 pg/mL on the day that 10,000 U human
chorionic gonadotropin was given IM.

There were 38 eggs (all deemed mature) retrieved; 28 were
fertilized and 27 of these were fertilized and frozen at the 2 pro-
nuclear stage. The embryos were cryopreserved and thawed
using a simplified freezing technique with a one-step removal
of cryoprotectant [4]. All embryos had assisted embryo hat-
ching performed prior to transfer [5-8].

The patient was treated with a graduating dose of oral micro-
nized estradiol beginning at 2 mg x 5 days from day 2 of the
cycle then 4 mg x 4 days, then 6 mg for 5 days when the estra-
diol dosage stayed the same and P in the form of 200 mg
vaginal suppositories was started twice daily along with 100 mg
IM daily.

Eight embryos were thawed and 5 were transferred. Two
embryos cleaved to 7 cells within 72 hours with < 25% frag-
mentation, one 6-cell embryo with < 25% fragmentation, and a
5-cell with 50% fragmentation and one 2-cell embryo with 50%
fragmentation. She conceived that cycle and successfully deli-
vered a viable full-term child.

Discussion

The woman described previously had 92 embryos tran-
sferred on stimulated cycles and none implanted. It is the
equivalent of 30 embryo transfer cycles in most IVF
centers. Thus it seems highly unlikely that her conceiving
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on the first frozen transfer of 5 frozen/thawed embryos,
without ovarian hyperstimulation, resulting in a succes-
sful pregnancy, was merely fortuitous. Hence, this case
clearly demonstrates that in some women the stimulation
of multiple follicles for the purpose of oocyte retrieval
may create a hostile environment for implantation.
Though there have been other data supporting this
concept (mostly using data comparing PRs in recipients
versus donors) [2, 3, 9, 10], other researchers did not
reach the same conclusions [11, 12].

Previous data showed that the main androgen to rise
following controlled ovarian hyperstimulation for IVF
was androstenedione but this was not associated with a
decrease in PRs [13]. However, possibly the androgen
levels are more important in cases of polycystic ovarian
syndrome [14-16]. Androgens were not measured during
any of the controlled ovarian hyperstimulation cycles in
this patient.

It is clear that the case presented herein, a 38-year-old
woman who had 38 eggs retrieved with the serum estra-
diol over 4000 pg/mL, was clearly a high responder.
Some researchers suggest that the women most likely to
develop a problem with uterine receptivity are the high
responders [10], related to high estradiol and progeste-
rone levels in the pre-implantation period. The same
group has claimed to improve receptivity by using a FSH
step-down regimen to decrease the pre-implantation
serum estradiol levels [17]. However, based on this case
report, a more appropriate option may be to defer transfer
and cryopreserve all embryos. This maneuver may not
only improve the implantation rate, but would significan-
tly reduce the risk of severe ovarian hyperstimulation
syndrome.

Decreased uterine receptivity may not necessarily be
related to high estradiol and P levels in the pre-implanta-
tion period seen in high responders [18]. There has been
some data presented that suggested that the use of folli-
cle stimulating drugs may adversely effect uterine recep-
tivity even in non-IVF cycles where the attempt was not
to hyperstimulate but to stimulate only one mature folli-
cle if possible [1]. Recent data show that implantation
failure may be associated with the failure to develop a
homogeneous hyperechogenic (HH) endometrial echo
pattern 3 days after transfer in stimulated cycles [19].
Though high responders most likely elected to have fresh
ET deferred, this study suggests that other patients than
high responders may also be subject to uterine receptivity
defects [19].

Based on the success of this case with frozen ET, and
the aforementioned study of showing lower implantation
rates with the mid-luteal non-HH echo pattern, we are
presently engaged in a prospective study where normal or
low responders who demonstrate a non-HH pattern 3
days after transfer will be randomized to another fresh
ET vs cryopreservation of all embryos with deferring
transfer to 2 months later. Unfortunately, this study could
only include patients who had no frozen embryos availa-
ble for transfer after the first IVF-ET cycle. This study
will take a long time to complete since most patients have
some frozen embryos available after their first IVF-ET

cycle. Hopefully, this case report will encourage some
other IVF centers to join together with this prospective
study so that the question of whether frozen ET can be an
answer to uterine receptivity problems in stimulated
cycles can be more definitively answered.
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