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Session 1 [Single embryo transfer |

Reduction of twinning with remained pregnancy rate

Pia Saldeen, MD, PhD.
IVF Clinic CURA, Malmo, Sweden

Multiple pregnancy is considered to be a major complication after IVF treatment and is
associated with increased risks for both mother and child. However, multiple pregnancy has
until recently been regarded as almost inevitable in assisted reproductive techniques. Most
neonatal morbidity after IVF treatment is related to the increased incidence of multiples and
there is a widely accepted consensus in the IVF community that the proportion of multiple
pregnancies after IVF must be reduced.

Elective single embryo transfer (eSET) is usually defined as transfer of one good quality
embryo when at least two good quality embryos are available. In Sweden, a debate ended with
legislative measures on January 1st, 2003: The Swedish National Board of Health and Welfare
stated that all IVF treatments should be performed as SET, but two embryos may be transferred
if the risk of twinning is considered low. eSET by legislation regarded necessary since no
voluntary agreement had been reached.

In an article in Human Reproduction, 2005, we presented a retrospective study on the effects
of the eSKET legislation. The study comprised three periods, depending on which transfer policy
was in force. Period I: Double embryo transfer policy (DET). Period II: Transitional period
(public patients = SET, private = DET). Period III: SET in all. All women undergoing fresh ET
were included in the study. Although a SET policy was in force during Period III, under certain
circumstances DET was allowed also after 2003 (indications were poor embryo quality, female
age > 39 years, > 3 previous failed IVF cycles). The study showed that it was possible to
implement SET in 73% of all cycles, with a maintained viable pregnancy rate of 34 % and a
reduction of twinning from 23% to 6%.

In a multicenter randomized controlled trial from Scandinavia [Thurin et al., 2004], 661
women were randomized to elective SET or DET. The inclusion criteria were: female age < 36
years, 1st and 2nd cycle and at least two good quality embryos available. The aim was to show
that one fresh SET and (if pregnancy was not achvieved) one additional frozen SET would give a
similar birth rate as one fresh DET. The study showed that when frozen cycles were used in the
SET group, the live birth rate was not substantially lower than in the DET group (38.8% and
42.9%, respectively). The authors concluded that these results support the introduction of eSET
as an effective method for women less than 36 years to reduce multiple births due to DET.

The key factors in proceeding to eSET are embryo selection and patient selection.



Strandell et al. [2000] showed in a retrospective study that the variables predictive of birth
and multiple birth, adjusted for the number of previous IVF cycles were: female age, number of
good quality embryos, tubal infertility, and dose of FSH.

There is a decline in implantation rate with increasing age and women > 38 years might not
be the target group for eSET. In our unit, women > 40 years are routinely offered DET although
we are considering to decrease the cut off age for DET to 38. The rank of IVF cycle in a couple
influences the outcome. In most studies eSET has been used in the 1st or 2nd cycle. At our clinic,
eSET policy is applied in the first three cycles. The infertility diagnosis has been suggested to
influence the results, with decreased chances in tubal infertility. However, we have not routinely
applied DET in these cases.

The ovarian reserve has also been suggested to influence the results. At the ESHRE congress
in Copenhagen in June 2005, we presented a paper named ‘Is it reasonable proceeding to ovum
pick up in elderly poor ovarian responders?” and reported on the astonishing poor results in poor
responders > 37 years: The pregnancy rate was only 3% per ovum pick-up (OPU). Poor response
was defined as < 5 follicles at the time of OPU. Furthermore, young poor responders also had a
significantly lower pregnancy rate/OPU compared to young normo-responders (14% and 34.5%
respectively, P < 0.005). The following variables were related to poor outcome (no pregnancy):
number of oocytes retrieved, female age, FSH dose, number of oocytes/total FSH dose. We are
now considering to include poor ovarian responders as candidates for DET.

Selecting the best embryo is of crucial importance when moving to eSET. The legislation of
eSET are forcing IVF units to focus on their ability to select the embryo with the highest
implantation potential for transfer. Most scoring systems are based on morphological
assessments of zygotes or preembryos. With regards to early cleavage stage, the definition of top
quality varies among different authors.

In our clinic we define a top quality embryo on day 2 as, 4 cells, < 30% fragmentation, equally
sized and symmetrically arranged blastomeres, and no signs of multinucleation. Embryos
cultured to day 3 are scored as top quality when 7-8 equally sized blastomeres with < 30%
fragmentation are found. At the ASRM congress in Philadelphia 2004, we presented a paper
showing that the pregnancy rate is significantly higher after SET with one day 2 preembryo
with 4 cells and with all blastomeres being mononucleated (4 visible mononucleated blastomeres,
MNBs) compared with SET with a preembryo having 4 cells but with 0-3 visible MNBs. In
summary, this study showed that the number of MNBs in a day 2 four-cell preembryo is a strong
predictor of the implantation potential, and the presence of 4 MNBs predicts a significantly
higher implantation rate compared to other markers, such as degree of equality of blastomeres
and rate of fragmentation. Furthermore, visualization of 4 MNBs predicted almost twice as high
an implantation rate as a finding with not all blastomeres showing a nucleus. We therefore no

longer consider a day 2 four-cell preembryo as a top quality embryo unless all four blastomeres



are mononucleated. However, caution should also be observed when considering DET with two
‘four cell/0-3 nuclei” preembryos, since such preembryos still have a fairly high potential to
implant (22 %).

In our setting the physician in charge is performing the embryo grading and selection. The
grading is simple and done under a light microscope at X 200 magnification. The number of
nuclei in each blastomere is routinely checked for on day 2. Until now, we have in the eSET
group (< 40 years, rank of IVF cycle < 3) performed 1257 eSETs with an overall implantation
rate of 37%. During the last 2,5 years, the proportion of SETs was 75%, the majority of these
being eSET.

Intuitively, by reducing the number of multiple pregnancies the overall neonatal morbidity in
children conceived with IVF technology should be reduced, but this remains to be demonstrated.
The only solution to reduce the number of twins is by a substantial increase in SETs. Sweden
undertook legislative measures for the introduction of eSET. The implementation of the SET
policy turned out to be easier than expected. Swedish national data from the first year of SET
policy indicate an overall increase in SET to 55% of all fresh IVF cycles, and a reduction in

the multiple birth rate to 12% in 2003.



Session 1 [Single embryo transfer |

Current status and future aspects of ART in United States

John Zhang, MD,PhD
New Hope Fertility Center, New York, USA

Treatment of human infertility with assisted reproductive technology in USA has become a
very big business and every year more than $ 1,4 billion are spent in in vitro fertilization
treatment. It also appears that the average pregnancy rate in USA is higher than many parts of
the world. However, USA has also produced high multiple pregnancy rates in the world .

In 2002, a total of 115,392 IVF procedures were registrated with CDC and from those
procedures 33, 141 live-birth deliveries and 45,751 infants have resulted. Noticeably the risk for
multiple pregnancy in patients with fresh embryo transfer were 42% (donor egg IVF) and 35%
(autologous IVF), respectively. While most of IVF centers still try to give patients high dose of
FSH/hMG possible with hope to generate a large number of eggs. Indeed, it is a common practice
in USA that an IVF attempt will be canceled for egg retrieval if less than 6 dominant follicles are
produced. Generally doctors in USA believe that to improve IVF outcome need to produce a large
number of eggs from each patient. Sometimes patients are misled to assess the competence of a
doctor by check how many eggs are obtained from their egg collection procedures. It is the time
to rethink IVF practice. The statement which needs to be promoted today in USA is use less
medicine to produce a few good egg and perform single embryo transfer.

It increasingly becomes popular to add preimplantation genetics diagnosis (PGD) to daily IVF.
Currently 10% of IVF cases are performed together with PGD and the number of PGD cases is
still increasing. Studies from Munes group has showed that PGD with 9 DNA probes can
improve implantation rate by 20%, Meanwhile the miscarriage rate reduces by 30%. Ideally, all
embryos before transfer should be biopsied for aneuploidy screen to improve IVF outcome and
reduce pregnancy loss. Eventhough it adds extra cost to IVF procedure ultimately it minimizes
nonviable embryo transfer and pregnancy loss.

Infertility treatment technology has advanced dramatically in treating male infertility
through intracytoplasmic sperm injection. Same progress has also been made in long term
storage of human oocytes through vitrification techniques. However, there is hardly any
progress in overcoming female infertility due to poor quality eggs. Currently the only solution is
USA is through third party reproduction, donor egg IVF. Research has been carried out through
nuclear transfer technique to reconstruct oocyte with hope to rescue the incapacity of cell
machinery in human oocytes. Nuclear transfer is a technique through which a cell nucleus is

removed and transferred into another cell whose nucleus has been removed in a similar manner.



Through nuclear transfer the nucleus from patient oocyte will undergo meiotic divisions in
healthy cytoplasmic environment, thereby improve the quality of oocyte. Oocyte reconstruction
through nuclear transfer has great potential in human reproduction. It can become a unique egg
donation by using third party cytoplasm but retain patient own nuclear genetic materials. It
also provides a new approach to have healthy children for female patients with mitochondrial

diseases.
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Malmoé on July 21, 2005
Dear Colleagues,

I am very sorry I could not come and give my lecture on elective single embryo
transfer and my opinion on how to select the optimal quality embryos for transfer.
Since long I had looked forward for the journey and I was excited to discuss with you
these important issues. I was really looking forward to visit your beautiful and
exciting country.

But mother Nature had other plans for me. Three days before departure I fell ill
with high fever and severe abdominal pain. I was admitted to the Malmo6 University
Hospital yesterday and transferred to the Surgical Department. Last night I
underwent emergency laparoscopy due to peritonitis.

I am still in the hospital (Thursday) and on intravenous antibiotics. The physician
in charge strongly discourages me from travelling for another week, and are
planning to keep me in hospital for at least 2-3 additional days.

Elective single embryo transfer is, in my opinion, the most attractive way to fight
the problems and complications due to multiple pregnancy. We have been able to
maintain the same pregnancy rate with single embryo transfer as we had with
transfer of two embryos, at approximately 35%. Elective single embryo transfer is
now performed in about 75 % of cases at our clinic. Our Obstetricians and
Neonatologists are happy with this development and progress. However, double
embryo transfer is still performed in selected cases such as elderly women, couples
with poor embryo quality, etc.

With these words I wish you a successful meeting and fruitful discussions. Again, I
am very sorry I could not join you.

With my warmest regards

Pia Saldeen
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