Abstract

Objective:

The objective of this study is to describe the survival rate, fertilization rate, and cleavage
rate of a new slow-freeze technique for human oocytes.
Design:
Oocyte freeze/thaw protocols are designed to minimize the damage that occurs from
intracellular ice formation and high solute concentration (solution effect). The present study
examines the rates of oocyte thaw survival, fertilization, and cleavage in a group of
patients undergoing IVF with oocyte cryopreservation. The study is being conducted under
IRB approval.
Patients:

Inclusion criteria include women age < 35 years with day 3 FSH <10 are undergoing
controlled ovarian hyperstimulation and IVF-ET. MII oocytes were selected for cryo-
preservation using a modified slow-freeze protocol with PrOH as a cryoprotectant agent.

Results:

An interim analysis was conducted in the first 34 cycles using frozen-thawed oocytes.
6 oocytes were thawed in each cycle. From a total of 217 frozen-thawed oocytes, the
survival rate was 91.7% (199/217). ICSI was performed on 195 oocytes resulting in a
90.3% (176/195) fertilization rate and an 83.5% (147/176) cleavage rate. The total of
91% (31/34) of cycles resulted in embryo transfer using embryos derived from frozen
oocytes. Preliminary outcomes has yield in 18 clinical pregnancies (58.1%) with 6 healthy
live births to date.
Conclusion:

The goal of this study is to evaluate a novel protocol and technique that can lead to
an improved method for oocyte cryopreservation. Interim analysis of outcomes in initial
34 frozen-thawed oocyte cycles using a modified slow-freeze/fast-thaw protocol appears
to yield outcome that are as good as those achieved in our 2006 ICSI and embryo freezing
programs. Further study of a larger patient population is currently underway to assess the
efficacy and safety of this new slow-rate oocyte freezing protocol.

SURVIVAL, FERTILIZATION, AND CLEAVAGE RATE OF FROZEN-THAWED OOCYTES USING

A NEW MODIFIED SLOW-FREEZE PROTOCOL - PRELIMINARY RESULTS

Introduction

Over the past several decades, considerable effort has been expended toward
the successful cryopreservation of various human cells. One of the most vigorously
pursued targets has been reproductive tissue types. Oocyte cryopreservation
certainly represents one of the most attractive developments in the field of assisted
reproduction with the aim of preserving female fertility and circumventing the ethical
and legal drawbacks associated with embryos freezing. Despite a number of
fundamental cryobiology and clinical studies pursued in the last several years, the
aim of establishing oocyte cryopreservation as a procedure that is able to compete
with embryo freezing in efficiency and safety remain largely unaccomplished.

The first report of a pregnancy from a frozen human oocyte was in 1986 (Chen, 1986).
Since that time cryopreservation of oocytes has resulted in a small number of births
over a 9 years period (Al-Hasani et al., 1987; Van Uem et al,, 1987; Chen et al.,
1988). The elusiveness of successful oocyte cryopreservation was not completely
unexpected.  Several known physical characteristics of the oocyte suggested
its resistance to successful freezing and thawing. Because the human egg is a
relatively voluminous cell with abundant cytoplasm, crystallization at the time of
freezing may result in damage to the organelles. Secondly, a mature metaphase 11
oocyte contains a fragile spindle apparatus involved in cleavage. The spindle is known
to be susceptible to the damaging effects of hypothermia and ice crystal formation
(Pickering et al., 1990; Gook et al., 1993; Zenzes et al., 2001; Boiso et al., 2002;
Stachecki et al., 2004). Additionally, the cell membrane of the egg is known to be
fragile and sensitive to ice crystal formation (Mazur, 1965). Finally, the freezing and
thawing processes are thought to harden the zona pellucida in a way that makes
it less receptive to sperm penetration (Vincent et al., 1990; Wood et al., 1992; George
et al,, 1993). It was assumed previously that the physiologic dynamics of the egg
might be similar to those of an embryo. Traditionally, variations of embryo freezing
protocols which had already been used successfully were applied to oocytes with
disappointing results. In contrast to the embryo, the oocyte has a cellular membrane
which is apparently much less permeable to standard cryoprotectants. Although a
few reports documented live birth from oocyte freezing, the entire process was seen
such unpredictable and inefficient (Chen, 1996; Van Uem et al., 1987; Tucker et al.,
1996). Ironically, the breakthroughs during the last several years have occurred by
recognizing the differences between oocyte and embryo freezing capabilities.

The present study examines the rates of oocyte survival, fertilization, and
cleavage in a group of patients undergoing IVF with oocyte cryopreservation.
The study is being conducted under IRB approval.

Materials and Methods

Patients undergo a standardized pituitary down regulation with GnRH agonist;
controlled ovarian hyperstimulation (COH) using hFSH (Gonal-f RFF Pen,
Serono). Monitoring is performed by standard endovaginal ultrasound and
serum estradiol levels starting on stimulation day 4 with gonadotropin dosage
adjusted as needed. hCG will be administered once appropriated E, levels and
follicle size criteria are reached (at least two follicles of >18 mm diameter).

Oocytes are retrieved by ultrasound guided follicle aspiration 34 h following hCG.

Luteal phase will be supported with progesterone beginning day of oocyte
retrieval and daily thereafter up to and including day of pregnancy test

Oocytes that are translucent and round, morphologically normal and having
extruded the first polar body are cryopreserved with a new Slow-freeze/Rapid-thaw
with our freezing media.

After the thaw, the oocytes are incubated for 2hrs at 37°C and 5.5% CO, prior
to insemination via ICSI. Embryo transfer is carried out two days after insemination.
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e Our analysis reports the outcome of the first 34 cases
treated by using the new slow-freeze protocol.

e From 217 frozen oocytes, the thawed survival rate was
91.7% (199/217).

» ICSI was performed on 195 oocytes resulting in a 90.3%
(176/195) fertilization rate and an 83.5% (147/176)
cleavage rate.

e 91% (31/34) of the cases resulted in transfer embryos
derived from frozen oocytes.

« 18 clinical pregnancies have occurred out of 31 transferred
yielding 58.1% clinical pregnancy rate.

* 6 healthy live births have occurred.

e These preliminary results compare favorably to our
2006 fresh oocytes fertilization rate with ICSI, 78.3%
(1307/1670), cleavage rate, 93.9% (1227/1307), as well
as frozen embryos survival rate, 82.5% (335/406), and
on going FET clinical pregnancy rate, 41.7% (35/84).
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Outcome from Frozen-Thawed Oocytes

Figure 1a. Oocytes prior to cryopreservation

Figure 1b. Frozen-Thawed oocytes prior to ICSI

Discussion

There are several circumstances in which the ability to store
oocytes would be advantageous. The potential benefits of
long term storage of unfertilized oocytes apply especially to
young female patients wishing to extend their oocytes viability
and young cancer patients who are schedule for chemo-therapy
and / or radiation therapy. Oocytes storage is also a potential
benefit to patients undergoing fertility treatment who have
surplus oocytes, and are opposed to embryos freezing.
Oocytes cryopreservation would facilitate banking of oocytes,
not only for the patient's own use, but also for possible
donation to other infertile couples or research (West Coast
Fertility Centers case report, ACOG, San Diego, 2007).

Finally, oocyte cryopreservation would make donation more
efficient by avoiding the need of synchronize donor and
recipient treatment cycles.

Our new Slow-freeze/Fast-thaw protocol and technique may
lead to an improve method for oocyte cryopreservation.
Interim analysis of outcomes of the initial 34 frozen-thaw
oocyte cycles appears to be at least as good as outcomes
achieve in our 2006 ICSI and embryo freezing programs.
Further study of a large patient population is on going to
determine the efficiency and safety of our new protocol.

Figure 2. Outcome from Frozen-Thawed Oocytes
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