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Summary

Objective: To evaluate the outcome of an oocyte donation program using synthetic estrogen and progestational agents for uterine

preparation.

Methods: Conjugated estrogen, 1.25 mg per day at increasing doses and dydrogesterone, a synthetic progestogen, 30 mg per day
were used for uterine priming. All embryo transfers were done on day 2 of progestogen supplementation.

Results: The pregnancy rates were 38% per embryo transfer. The ongoing pregnancy rate was 31% with an abortion rate of 20%.

Conclusion: Endometrial preparation in an oocyte donation program using orally administered synthetic estrogen and progesto-
gen gives pregnancy rates comparable to those reported with natural products.
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Introduction

Implantation remains to be the major factor restricting
the success of assisted conception. This crucial process is
still incompletely understood. The implantation window,
the period during which the endometrium is receptive for
implantation, is affected by the sequential action of estro-
gen and progesterone. Oocyte donation is a good model
for understanding oocyte and endometrial function in
reproduction [1]. Several protocols for uterine prepara-
tion using estradiol and progesterone have been sugge-
sted. In almost all protocols the most commonly used
estrogen is the micronized 17 B-estradiol and estradiol
valerate, and the most commonly used progesterone is
intramuscular oil and micronized progesterone. In addi-
tion, the highest pregnancy rate is achieved in embryos
transferred to recipients on days 3 to 5 of progesterone
supplementation. In this study we report our preliminary
experience in oocyte donation using conjugated estrogen
and synthetic progestogen for uterine priming and
performing early embryo transfer on day 2 of progesto-
gen supplementation.

Material and Methods

Donors:

Oocyte donors were 27 patients undergoing induction for
assisted reproduction who agreed to donate their excess oocytes
anonymously. They were aged < 32 years, with a mean age
+ SD of 27.92 + 2.65 (range 23 to 32 years). The stimulation
protocol in all donors included administration of 900 pg/day
buserelin acetate nasal spray (Suprefact; Hoechst AG, Frank-
furt, Germany) from day 21 of the previous cycle to the day of
human chorionic gonadotrophin (hCG) administration. Four
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ampoules of human menopausal gondotropins (hMG; Humegon,
Organon Ltd, Oss, The Netherlands) were administered daily as
of the third day of the menstrual cycle. Patients were monitored
by serum estradiol levels and transvaginal ultrasound scans.
When two follicles reached a mean diameter of 18 mm, 10,000
IU hCG (Pregnyl; Organon Ltd) were given. Oocyte retrieval
was scheduled 34-36 hours after hCG administration using an
ultrasound-guided transvaginal approach.

Recipients:

A total of 35 patients underwent 52 cycles of oocyte dona-
tion. All patients had early menopause or premature ovarian
failure. Patients on stand-by to receive donated ova were treated
with the same protocol for endometrial preparation. Conjugated
estrogen (Premarin; Wyeth-Ayrest Laboratories, Montreal,
Canada) was started immediately upon admission to the treat-
ment cycle. Premarin 1.25 mg/day was given for four days, 2.5
mg/day for another four days, and 3.75 mg/day thereafter. The
duration of treatment with 3.75 mg/day of conjugated estrogen
varied in accordance with availability of the oocytes but not
exceeding 24 days.

On the day of recovery of the donated oocytes, a progestogen
supplement as 30 mg/day of dydrogesterone (Duphaston,
Solvay Duphar, Weesp, The Netherlands) was started. Donated
oocytes were distributed to one or more recipient, each recei-
ving 4 to 6 oocytes. Oocytes were inseminated and cultured in
human tubal fluid medium (HTF; Irvine Scientific, Santa Ana,
California, U.S.A.) supplemented with 0.5% bovine serum
albumin (Irvine Scientific). Embryo transfer up to 5 embryos
was performed 48 hours following oocyte recovery, i.e., on day
2 of progestogen supplementation. Fourteen days later, a pre-
gnancy test was performed and if positive, the daily doses of
conjugated estrogen and dydrogesterone were continued until
12 weeks of gestation.

Results

Thirty-five patients underwent a total of 52 embryo
transfers. Eighteen patients got pregnant, one with a twin
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gestation and 2 patients got pregnant twice. Our pre-
gnancy rate per embryo transfer was 38% (20 pregnan-
cies out of 52 embryo transfers). Four patients ended in
spontaneous abortion at 7-10 weeks of gestation (abor-
tion rate 20%), with 16 remaining on-going pregnancies
(31% per embryo transfer).

Discussion

Since egg donation has become a well established tech-
nique, major questions arise concerning the optimal
mode of hormonal replacement therapy and the duration
of the receptive phase of the uterus, the so called
“implantation window”. Success of an in vitro fertiliza-
tion cycle depends on oocyte quality, endometrial recep-
tivity and their synchronization [2-4]. However, to-date,
implantation phenomena have not been fully understood.
The endometrium which is responsible for providing an
environment receptive to the implantations is under
steroid control. However, little is known about the hor-
monal requirements for implantation, although it is
thought that receptivity is dependent on adequate secre-
tory change induced by progesterone on a favorable pro-
liferative endometrium primed by estrogen [5].

Many hormone replacement protocols have been deve-
loped [6-9]. The most commonly used estrogen is orally
administered estradiol valerate and the most commonly
used progesterone is a natural preparation in the form of
oil injections or oral micronized forms. In this study,
endometrial preparation was done using synthetic estro-
gen and progestogen. Premarin, a conjugated estrogen, is
the most widely used preparation for oral estrogen repla-
cement therapy. The reason we used premarin for endo-
metrial preparation was simply the unavailability of
natural estrogen. Although the safety of the use of non-
human hormones in women attempting to conceive might
be questionable, other studies that have used premarin in
oocyte donation did not show any deleterious effects to
the medication [6]. In addition, estradiol valerate, micro-
nized estradiol or conjugated estrogens have been used
without any obvious advantage of one drug over another
[10]. Although premarin is a combination of up to 10 dif-
ferent estrogenic compounds, a significant proportion of
its observed biologic response is thought to be mediated
through estradiol regenerated in the liver from the reser-
voir of circulating sulfated estrogen [11]. Estradiol, a
natural estrogen, is the most commonly used drug in
oocyte donation. The relative potency of estradiol has
been evaluated in several different studies. Gonadotropin
suppression data suggest that estradiol is slightly less
potent than conjugated estrogen [2]. The reason we chose
the 1.25 mg of premarin at increasing doses is because
the therapeutic equivalence of 1 mg of estradiol is 0.625
mg of conjugated estrogen [13]. Because it was our pre-
liminary experience in oocyte donation, the step-up pro-
tocol was used. However, recently continuous single
doses of estrogen are estrogen are being used. The dura-
tion of estrogen treatment varied between 11 to 24 days.
The effect of the duration of premarin replacement was

not evaluated in this study because several studies have
shown that it has no effect on pregnancy rates [1, 14].

The progestogen used in our study was dydrogesterone.
To our knowledge, this is the first report that uses dydro-
gesterone in a donor-recipient program. Dydrogesterone
is an oral progesteron whose molecular structure closely
resembles that of natural progesterone. We chose this
compound because it an orally active progestogen which
is indicated for use in pregnancy such as for the treatment
of threatened abortion and recurrent early pregnancy loss
with no specific contraindications. It is not a derivative of
the 19-nortestosterone group which has been associated
with androgenic effects on the developing female fetus.
Yovich and Lower have used medroxyprogesterone as
the support progesterone in patients with recurrent
miscarriage and consider it to be safe [15]. In this study,
no endometrial biopsies were done to evaluate the effect
of dydrogesterone on the endometrium. However, pre-
vious studies have shown that Duphaston 10 mg/day for
10 days was a highly potent orally active progestational
agent which induced complete secretory transformation
of the endometrium and a histological appearance identi-
cal to that seen in natural cycles [16, 17]. In addition,
there was no discrepancy between the extent of glandu-
lar and stromal reaction [17]. The pregnancy rate achie-
ved in this study and which is comparable to other studies
also suggests that the endometrial preparation and luteal
support were adequate [1, 6, 18]. The most popular
approaches today for endometrial preparation in oocyte
donation cycles remain the vaginal or intramuscular
routes. However, the local pain at the injection site is
troublesome, especially in prolonged oocyte donation
treatment. On the other hand, progesterone suppositories
are associated with a discharge that is unacceptable to
many patients. Therefore, one can see the possible advan-
tage of the oral route especially with respect to patient
compliance.

In this study all embryo transfers were done 48 hours
after starting dydrogesterone supplementation. Previous
studies suggest that in order to optimize success with IVF
in oocyte recipients, embryo transfer should be perfor-
med on days 3-5 of progesterone supplementation [19-
21]. Based on our results it seems that performing
embryo transfers on day 2 of progestogen supplementa-
tion in donor-recipient cycles would give adequate pre-
gnancy rates.

In conclusion, endometrial preparation in an oocyte
donation program using orally administered synthetic
estrogen and progestogen gives an adequate pregnancy
rate comparable to that reported with natural products.
The use of oral progestogen would make the treatment
protocol simpler.
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