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Purpose: Our purpose was to determine if controlled ovarian
hyperstimulation adversely affects implantation.

Methods: A retrospective comparison of pregnancy rates
(PRs) and implantation rates was made between oocyie
recipients versus their donors, who shared half of the
retrieved oocytes, and regular patients undergoing in vitro
Sfertilization—embryo transfer (IVF-ET) who were not shar-
ing eggs.

Results: Higher implantation rates (39.0 vs 22.5%; P <
0.05) were found in recipients compared to donors in the
stimulated cycle. However, no differences were seen in PRs or
implantation rates in frozen ET cycles. The data for standard
IVFE patients were almost-identical to these for donors.
Conclusions: Superior implantation rates and PRs in oocyte
recipicnts versus donors were not related to better cocyte
quality for recipients because of egg sharing or to a better
uterine environment because of similar results with frozen ET
in all three groups. An adverse effect of the hyperstinulation
regimen best explains the difference.

KEY WORDS: frozen embryo transfer; implantation; recipient;
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INTRODUCTION

Most in vitro fertilization (IVF) centers report higher
pregnancy rates {(PRs) and implantation rates in donor
oocyte recipients than in their patients undergoing stan-
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dard IVF—-embryo transfer (ET) (1--5). The higher suc-
cess rates are generally attributed to the use of oocyles
from young fertile donors. We have demonstrated pre-
viously that recipients had twice the PR following
fresh ET as their respective donors following IVF-ET
despite using a common pool of shared oocytes that
were equally divided between them (6).

There have been many changes in IVFE technology
since our previous publication in 1995, resulting in sig-
nificant improvements in pregnancy and implantation
rates of infertile patients undergoing IVEF-ET (6}, One
technique possibly responsible for the higher PRs is sal-
pingectomy tor hydrosalpinges prior to ET (7-13).

The present study compared PRs and implantation
rates following fresh or frozen ET in donors, recipients,
and nondonors undergoing IVF-ET (o see if similar
improved implantation rates would stil be found in
recipients vs donors or nondonors having a stimulated
cycle now that IVF technology has improved.

MATERIALS AND METHODS

A retrospective review of all IVF cycles performed
berween January and October 1997 at the Cooper Insti-
tute for IVF was conducted to identily all couples that
fell into one of the following three groups: donors in
the shared oocyte program, recipients in the shared
oocyte program, and women at most 39 years old
undergoing IVF-ET with their own gametes.

Qocyle donors are infertile women, at most 39 years
old, that donate half of the oocytes retrieved in their
IVF cycle in exchange for financial assistance for their
own medical treatment. Qocyte recipients in the shared
oocyte program receive oocytes from a donor in
exchange for financial assistance with the donor’s
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cycle. All oocytes retrieved are divided equally
between donor and recipient.

The donor undergoes a luteal-phase leuprolide ace-
tale/gonadotropin controlled ovartan hyperstimulation
regimen. Beginning 1 week after ovulation, leuprolide
acetate is started at | mg for 5 days sq, then reduced
to (1.5 mg for 5 days when serum estradiol (E;) and
progesieronc (P) levels are obtained. 1f the E, level is
<250 pg/ml and the serum P <2 ng/ml, the leuprolide
acetate 1s reduced further, to 0.25 mg sq daily. If the
E» and/or P level is not sulficienily suppressed, leuprol-
ide is continued for a few more days and the levels
are repecated. Once the dosage is down to 0.25 mg, 300
IU of gonadotropins [various combinations of either
all foflicle stimulating hormone (ESH), half human
menopausal gonadotropin (hMG) and half FSH, or all
hMG] is initiated im in two divided doses. Human
choronic gonadotropin (hCG; 10,000 U) is given when
two lead lollicles attain an average diameter of 20mm
and the serum E, ts > 1000 pg/mi.

Recipients without ovarian function are treated with
oral micronized estradiol, 2 mg X 5 days, 4 mg X 4
days, then 6 mg X 3 days, beginning on the sixth day
of the donor’s lcuprolide acetate treatment. Recipicnts
with ovarian function are suppressed with leuprohde
acetate before starting the estradiol. Recipients arc
given progesterone vaginal suppositorics, 200 mg
twice daily, and frequently 50 mg im P beginning the
day aller the donor takes hCG, and transler occurs
on the fourth day of P supplementation. Donors and
standard IVE patients also take supplemental P afier
transfer.

Standard IVF paticnts were treated predominantly
with the luteal-phase leuprolide acetate/gonadotropin
regimen described for donors but also may have had
a short flarc protocol (leuprolide was started on day
2 of the menstrual cycle and continued until hCG
injection with gonadotropins started on day 3), or a
microdose flare protocol (leuprolide dosage was
diluted 20-fold}, or a modified luteal-phase leuprolide/
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gonadotropin regimen {only 10 days of 0.5 mg leuprol-
ide is given from the midluteal phase and then gonado-
tropins are started when leuprolide acetate is stopped).

The embryos were graded as follows: 1, embryos
have even round cells; 2, embryos have slightly uneven
round cells; and 3, embryos have uneven or irregular
cells. Fragmentation was judged as follows: A, no
fragmentation; B, =23% fragmentation; C, 26-50%
fragmentation; and D, >50% f{ragmentation.

In vitro fertilization outcomes from the shared
oocyte program were compared to the outcomes of a
similar age group (=39 years old) undergoing IVF-
ET with their own gametes. Supernumerary embryos
were cryopreserved and thawed for subsequent transfer
in an unstimulated cycle. Also, in cases where the
patient was at risk for ovarian hyperstimulation syn-
drome or the patients had inadequate endometrial
development, all embryos were cryopreserved and
thawed at a later time for transfer. In general, patients
were considered at risk for ovarian hyperstimulation
if the serum E; was >5000 pg/ml on the day of or the
day after hCG injection or if there were >30 follicles.
The endometrium was considered inadequate if the
thickness was <8 mm or there was a homogeneous
hyperechogenic pattern on the day of hCG injection
(14). Frozen ET could be performed immediately after
a deferred fresh ET cycle or pregnancy failure but
would be deferred for several cycles [ollowing con-
rolled ovarian hyperstimulation to dilute any per-
sisting negalive effects of hyperstimulation on the
uferine environment.

Main outcome measures were clinical PR/transfer
and implantation rates following IVF-ET and frozen
ET. The data on frozen ETs includes all cycles per-
formed from January through October 1997 but do not
necessarily include only those cycles available from
stimulation cycles during this time period. Chi-square
analysis was used to compare PRs and implantation
rates by group. A P value of 0.05 was considered sig-
nificant.

Table I. Comparison of Age and Average Number of Embryos Transierred by Patient Type

Donors Recipicnts Standard IVF
Age 309 * 40 413 * 6.6 338 33
Average No. of embryos (ransferred tresh® 30+ 09 3.5 . 13+ 9
Age (frozen ET cycles) 305 45 448 £ 5.7 337 + 3.0
Average No. of embryos transferred, frozen ET* 29 £ 10 39+ 13 36 £ L1

“ P = NS.
* P <C 0.05, comparing donors to other groups.
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Table II. Comparison of Embryo Grades by Patient Type

Standard IVF

Grade Donors Recipients paticnis

IVE-ET
Shape?
Even round celis
Slightly uneven

50 (49.5%) 3B (36.5%) 167 (35.7%)

cells 41 (40.6%) 56 (539%) 237 (50.6%)
Uneven or
irregular shape 10 (9.9%) 10 (9.6%) 64 (13.7%)
Fragmentation®
A (0%) 1 109%)y 12 (11.5%) 53 (11.3%)

B {<25%) T2 (N 3% TT(74.0%) 367 (78.4%)
C 26-50%) 14 (13.9%) 9 (8.7%) 41 (8.8%)
D (>50%) 4 (4.0%) 6 (5.8%) 7 (1.5%)
Frozen ET
Shape*

Even round cells 8 (25.09) 29 (24.2%) 212 (38.8%)
Slightly encven
cells 22 (68.8%) 64 (53.3%) 235 (43.0%)

Uneven or

wrcgular shape 2(0.3%) 27{(22.5%) 100 (18.3%)
Fragmenlation**
A (0%) 0(0.0%) 12{10.0%) 55 (10.1%)
B (<25%) 20 (62.5%) 61 (508%) 404 (73.9%)
C (26-50%) 8 (25.0%) 34 (28.3%) 58 (10.6%)
D (>50%) 4(12.5%) 13 (10.8%) 30 (5.5%)
@ P = NS.

* P <2 0.05; donors differ from standard IVF patients.
*t P < 0.05; donors differ from standard [VF paticats and
recipients,

RESULTS

The age and average number of embryos transferred
according to group is given in Tabte 1. The morphologic
quality of embryos in fresh and frozen ET cycles is
given in Table IL

There was no difference in the PRs in fresh cycles
between the oocyte recipients and the groups using
their own oocytes (Table [II}). However, recipients had
a higher implantation rate (£ = 0.003). There was no
difference in the PRs or implantation rates in [rozen
ETs among the three groups (P = NS).

Qocyle recipients have a higher PR following fresh
ET than frozen ET (66.7 vs 36.1%; P < 0.05) and a

CHECK, CHOE, KATSOFF, SUMMERS-CHASE, AND WILSON

Table IV. Clinical Pregnancy Rate in Patients Having Salpingec-
tomy for Hydrosalpinges

Standard IVF

Donors Recipicnis patients
Ne. undergoing
salpingectomy } 2 17
IVF-ET cycles 0% 62.5% (5/8)

Frozen ET cycles HO9a (2/2) 55.5% (5/9)

higher implantation rate following fresh ET compared
to [tozen ET (39.0 vs 12.1%, P < 0.05).

The donors and standard paticnts have the same
clinical PRs in both fresh and frozen transfers (44.1%
fresh and 36.4% frozen ET for donors and 53.5% and
42.4% for standard patients). The implantation rates
are also comparable (22.5 and 21.9%, respectively, for
donors and 234 and 20.8%, respectively, for stan-
dard patients).

Clinical PRs in patienis having a salpingectomy(ies)
for hydrosalpinges arc given in Table IV.

DISCUSSION

There are data suggesting that hydrosalpinges may
reduce implantation rates, possibly by passage of toxic
material from the hydrosalpinges to the endometrial
cavity (15). Thus, one explanation for the improved
PRs of the recipients over the donors following fresh
ET in the previous study using shared oocytes may
have been a more pristine uterine environment in the
recipients (6). Though there was a trend for improved
PRs following frozen ET in recipients versus donors
in the aforementioned study, the differences were not
nearly as great as following fresh ET and were not
significant {(6). Thus, another possiblc explanation for
the superiority of recipicnts over donors following
fresh ET is that the hyperstimulation regimen adversely
affects implantation.

Improvements in the IVF program are such that in
cycles where ET occurs in the same cycle as controlled

Table YIL. A Comparison of Clinical Pregnancy and Implantation Rates in Donors, Recipients, and Standard [VF Patients

IVF-ET (%) Frozen ET (%)
Clinical PR Implantation rate Clinical PR Implantatien rate
Queyle recipients 66.7 (20/30) 36.1 {13/36) .
Oocyte donors 44.1 (15/34) 36.4 (d/11) 219
Standard IVF patients 53.5 (T/144) 42.4 (647151 20.8

4 P <2 (.03, comparing recipients to other groups.
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ovarian hyperstimulation, PRs and implantatton rates
have doubled sinec the previous publication. Once
again, however, implantation rates were higher for the
recipients. However, there was no longer a trend for
supcrior PRs and implantation rates following frozcn
ET in recipients in the present study.

One of the first studies suggesting that controlled
ovarian hyperstimulatton may adversely affect implan-
tation was published by Paulson er al (16). They
matched IVF patient characteristics to those of oocyte
donors with regard to age and previous conception
(16). Despite the transfer of similar numbers of
embryos and the findings of no difference in embryo
morphology between standard IVFE parameters and
recipients, the clinical and ongoeing PRs and implanta-
tion rates were significantly higher in recipients (16).
However, similar to our previous conclusions using a
shared oocyte pool (6), Paulson and co-workers’
results could have been influenced by the adverse
effect of hydrosalpinges on implantation (17-21),
which is now correcled prior 1o ET al most IVF cen-
ters (8-13).

However, even prior to salpingectomy for hydrosal-
pinges, there was no uniform agreement that the con-
trofled ovarian hyperstimulation regimen adversely
affected implantation. A retrospective analysis did not
find any diffcrences in PRs or implantation rates in
patients who had ETs in stimulated or unstimulated
cycles (22). Furthermore, another study using a shared
oocyte pool found no adverse effect of controlicd ovar-
ian hyperstimulation versus artificial hormone replace-
ment cycles when gamete intrafallopian transfer was
uscd (23).

Thus, the lack of uniform agrcement that the con-
trolled ovaran hyperstimulation adversely affects
implantation, coupled with the fact that the presence
of untreated hydrosalpinges (which would especially
more likely be present in donors needing IVFE versus
recipients with a paucity of oocytes) could have
reduced PRs, prompted another study comparing PRs
and implantation rates between donors and recipients
with these ncw adjustments.

The present siudy more clearly supports the concept
that the medication used to produce multiple follicles
creates a uterine environment that 1s not as conducive
to implantation as in natural or estrogen/progesterone
replaced cycles. Another theoretical hypothesis is that
the use of graduated estrogen replacement regimen
causes a superior environment for implantation.
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