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ABSTRACT

Background: In a standard IVF (in-vivo fertilization) procedure, the embryos formed after the fertilization of male
and female gametes are allowed to grow for 3-5 days and then transferred back to the uterine cavity of the female,
where they might get attached and start to grow. Objective of this study was to compare clinical pregnancy rate of
fresh embryo transfers and frozen-thawed embryo transfers.

Methods: This is a retrospective case control study in patients undergoing IVF /ICSI cycles from January 2018 to
December 2018 were enrolled in assisted reproduction. Total of 200 women which contains 118 fresh embryo
transfers and 82 frozen-thawed embryo transfers are studied.

Results: Clinical pregnancy rates of fresh cleavage-stage embryo transfers compared with frozen-thawed cleavage-
stage embryo transfers, were (53.3% versus 39.6%). Ectopic pregnancy is also significant in comparison. In patients
under 35 years of ages and (57.1% versus 12.5%). In patients older than 35 years old, respectively. The multiple
pregnancy rates, abortion rates and ectopic pregnancy rates did not differ significantly among the groups. Multiple
pregnancy rate and abortion rate is significantly high in frozen-thawed blastocyst transfer than fresh embryo transfer.
Whereas the ectopic pregnancy rates had no difference in both groups.

Conclusions: The clinical pregnancy rates in fresh embryo transfer is high than that of frozen-thawed blastocyst.

Keywords: Ectopic pregnancy, Fresh embryo transfer, Frozen-thawed blastocyst, In-vivo fertilization, Multiple
pregnancy

INTRODUCTION

In a standard IVF (in-vivo fertilization) procedure, the
embryos formed after the fertilization of male and female
gametes are allowed to grow for 3-5 days and then
transferred back to the uterine cavity of the female, where
they might get attached and start to grow. This is known
as fresh IVF cycle or IVF with fresh embryo transfer. In a
typical IVF cycle, especially for a young couple, multiple
embryos are formed. Some may even have 8-10 embryos
and if they are considered to be good quality, the doctor
may decide to freeze them at that stage. Most doctors will

transfer only one or two embryos in a fresh cycle and if
none of them bring a positive result, you can rely on the
frozen embryos for another chance, without having to
repeat the whole I\VVF process. One or two of your frozen
embryos will be thawed (de-frozen) and transferred back
to your uterine cavity. This process is called frozen
embryo transfer (FET).

On the other hand, embryo cryopreservation has also
provided additional clinical safety in the presence of
ovarian hyperstimulation.! However, the pregnancy rate
in frozen-thawed embryo transfer cycles is usually lower
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than that of fresh transferred embryos (In addition, the
chance of live birth following FET is further reduced by
the increased incidences of pregnancy damage).? More
concrete research is required in this direction before we
can confidently adopt the freeze-all policy for embryos in
IVF/ICSI cycles, even though many doctors across the
world are following this practice. Recently, many
researches showed frozen-thawed embryo transfers can
enhanced the embryo utilization rate and improve the
success rate. Estrogen-progesterone (E-P) cycles or
nature cycles were adopted in frozen-thawed embryo
transfer.® This study was aimed to compare clinical
pregnancy rate of fresh embryo transfers and frozen-
thawed embryo transfers.

METHODS

The study performed from January 2018 to December
2018 in assisted reproduction in total of 200 women
which contains 118 fresh embryo transfers and 82 frozen-
thawed embryo transfers.

Inclusion criteria

Polycystic ovarian syndrome
Unexpected infertility
Endometriosis

Male factor infertility
Bilateral tubal block

Pelvic inflammatory disease
Uterine fibroids
Hypothalamic Amenorrhea.

Exclusion criteria

e  Couple with family history of genetic disease

e Embryo or Oocyte donation

e Cancer patients requiring surgery, chemotherapy or
radiotherapy

e  Gestational surrogacy.

All techniques of IVF including ovarian stimulation,
harvesting of oocytes, insemination with specially
prepared sperm and embryo culture in the laboratory will
be according to local protocols. Once the embryos have
been cultured up to day 2 or 3, women with 3 or more
suitable quality embryos will be randomized to either
fresh embryo transfer (control arm) or FET (Intervention
arm).

Control arm women allocated to the control arm will
either undergo embryo transfer at cleavage stage or
extended culture and transfer at blastocyst stage
according to local policy. A maximum of 2 embryos or
blastocysts will be replaced according to the standard
protocol under transabdominal ultrasound guidance.
Luteal phase support is given according to local
protocols.
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Intervention arm for those allocated to the intervention
arm fresh embryo transfer will not be undertaken.
Embryos will be frozen by vitrification or slow freezing
at cleavage or blastocyst stage according to standard
agreed local protocols. Women will be contacted after 4
weeks and arrangements made for frozen embryo
transfer.

After at least 4 weeks women will attend the I\VVF clinic
for the transfer of thawed frozen embryos, either in a
natural cycle (in ovulatory women who have regular
menstrual cycles) or in a hormonally supported cycle
using physiological doses of estrogen and progestogens
to mimic normal cyclical changes within the
endometrium. The choice between replacing frozen-
thawed embryos in a natural or hormonally mediated
cycle will be a decision driven by the clinical
circumstances.

Embryos or blastocysts will be thawed according to local
protocols. The transfer is performed by the team clinician
with a maximum of 2 embryos or blastocysts being
replaced according to the standard protocol under
transabdominal ultrasound guidance. Luteal phase
support is given at the discretion of the physician.

Embryo cryopreservation techniques and transfer
protocols

Morphological evaluation was done on the second day
after oocyte recapture. Number of blastomeres and
cytoplasmic fragmentation was assessed. Two embryos
with good or excellent quality were transferred in fresh
cycles. All the extra embryos with less than 30%
fragmentation were cryopreserved by vitrification
method.

During two step loading protocols, embryos were loaded
with equilibration solution containing 7.5% dimethyl
sulfoxide (DMSO) and 7.5% ethylene glycol (EG) in
Ham’s F-10 media supplemented with 20% patient serum
for 5-15 min at room temperature. Once the primary
shrinkage and recovery, embryos were aspirated and
placed into the vitrification solution 15% EG, 15%
DMSO and 0.5 M sucrose in Ham’s F-10 medium
supplemented with 20% patient serum for 50-60 sec at
room temperature. The embryos then were loaded by a
thin glass capillary tube into the cryotop and the samples
were immediately submerged into liquid nitrogen for at
least 2 months.

For thawing, cryoprotectants were removed step by step
using embryo thawing media by insertion the Cryotop in
thawing solution (1 M sucrose) for 50-60 sec and next
into dilution solution (0.5 M sucrose) for 3 min, after that
embryos placed in another dilution solution of 0.25 M
sucrose for 3 min, all at room temperature. The thawed
embryos were placed 4-5 times into washing solution
(Ham’s F-10+20% serum) before incubation. After
embryo transferred to culture medium, they considered
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morphologically survived by 50% or more intact
blastomeres and no injury to zonapllucida. Only intact or
partly damaged embryos were transferred.

Oral estradiol Valerat at the dose of 6 mg per day from
the second day of menstrual cycle for Endometrial
preparation was until the endometrial thickness reached
greater than 8 mm, and then 100 mg progesterone in oil
was injected or Cyclogest 400 mg was used daily.
Estradiol and progesterone administered continuously
until observation of fetal heart activity by ultrasound.
Embryo transfer was done 3 days after the beginning of
progesterone injection.

Follow up strategy

A pregnancy test will be carried out 2 weeks after embryo
transfer in both arms. All women who have a positive
pregnancy test 2 weeks after embryo transfer will
undergo a transvaginal ultrasound scan to identify the
presence and number of a gestation sac with a fetal heart
signifying an ongoing pregnancy. Pelvic scan will be
repeated at 8 weeks, 12 weeks, 24 weeks and 36 gestation
for fetal growth.

Statistical analysis

All statistical calculations were done by SPSS software.
Logistic regression analysis was used to adjust the

confounding factors to compare the embryo clinical
pregnancy rates between the two groups. P<0.05 was
considered statistically significant.

RESULTS

A total of 200 women which contains 118 fresh embryo
transfers and 82 frozen-thawed embryo transfers.
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Figure 1: Age distribution in present study.

Table 1: Demographic details of patients studied.

Fresh cleavage-stage

embryo transfer (n = 118)

Frozen-thawed cleavage-stage
embryo transfer (n = 82)

Mean=SD
Body mass index 19.23+3.43
Male age (year) 40.445.33
Infertility duration (year) 8.45+4.56
Basal FSH (1U/ml) 6.7+£2.98
Embryos transferred 2.87+0.81

MeantSD > 0.05 (NS)
19.45+3.56 > 0.05 (NS)
40.1+5.67 > 0.05 (NS)
8.78+4.87 > 0.05 (NS)
6.6+3.12 >0.05 (NS)
2.67+0.83 > 0.05 (NS)

Table 2: The frequency distribution of pregnancy rate based on etiology of infertility.

Fresh cleavage-stage
embryo transfer (n = 118

Etiology of infertility

Frozen-thawed cleavage-stage
embryo transfer (n = 82

Number of patients

Male factor 32 16
Poly cystic ovary 58 29
Tubal factor 4 2
Endometriosis 2 1
Hypothalamic amenorrhea 1 0.5
Unexplained 11 5.5
Mixed 10 5
Total 118 59

Out of 200 women in study 94 women are below 35
(47%) and 106 (53%) are above 35 years.
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Percentage (%)

Number of patients  Percentage (%)

23 115
42 21
3 15
2 1

1 0.5
4 2

7 3.5
82 41

All the parameters in the study compared in 2 groups are
insignificant so both groups can be compared with.
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Polycystic ovary is most common etiology of infertility in
both groups followed by male factor.

For patients under 35 years of age, the numbers of good
embryo transferred were different in the fresh cleavage-
stage embryo transfers and frozen-thawed blastocyst
transfers. The clinical pregnancy rates after the fresh
embryo transfers and frozen-thawed transfers were
different (53.3% versus 39.6%) which is statically
significant on comparison. Ectopic pregnancy is also
significant in comparison. But other clinical outcomes,
for example multiple pregnancy rates, abortion rates had
no difference.

For patients older than 35 years old, the clinical
characteristics dose of gonadotropin, retrieved of oocyte,
and number of good embryos transferred were different
significantly between the fresh embryo transfers and
frozen-thawed blastocyst transfers clinical pregnancy
(57.1% versus 12.5%) is also significantly high in fresh
embryo transfer than that of frozen-thawed blastocyst.
Multiple pregnancy rate and abortion rate is significantly
high in frozen-thawed blastocyst transfer than fresh
embryo transfer. Whereas the ectopic pregnancy rates had
no difference in both groups.

Table 3: Comparison with fresh cleavage-stage embryo transfers and frozen-thawed blastocyst transfers in women
age less than 35 years.

< 35 years

Fresh cleavage-stage

Frozen-thawed cleavage-stage

embryo transfer (n = 60)

Dose of gonadotropin 29.44+9.33
Retrieved of oocyte 14.43+6.99
Endotrium thickness 10.65+2.53
No of embryo transferred 1.6740.32

No of good embryo transferred  1.83+0.21

Clinical pregnancy rate 53.3% (32/60)
Multiple pregnancy rate 31.2% (10/32)
Abortion rate 6.6% (4/60)
Ectopic pregnancy rate 1.6% (1/60)

embryo transfer (n = 58)

29.77+9.12 > 0.05 (NS)
15.23+7.44 > 0.05 (NS)
9.45+1.65 > 0.05 (NS)
2.23+0.51 > 0.05 (NS)
1.7620.51 > 0.05 (NS)
39.6% (21/58) <0.05 (S)*
33.33% (12/29) > 0.05 (NS)
6.8% (4/58) > 0.05 (NS)
0 <0.05 (S)*

Table 4: Comparison with fresh cleavage-stage embryo transfers and frozen-thawed blastocyst transfers in women
age greater than 35 years.

> 35 years

Dose of gonadotropin 43.93+15.95
Retrieved of oocyte 10.47+6.61
Endotrium thickness 10.49+2.40

No of embryo transferred 1.90+0.49

No of good embryo transferred  1.93+0.87
Clinical pregnancy rate 57.1% (24/42)"
Multiple pregnancy rate 25% (6/24)
Abortion rate 9.5% (7/42)
Ectopic pregnancy rate 0

DISCUSSION

The present comparative study was carried out to provide
a better understanding of the clinical factors in predicting
the clinical pregnancy rate of fresh embryo transfers and
frozen-thawed embryo transfers. A total of 200 women
which contains 118 fresh embryo transfers and 82 frozen-
thawed embryo transfers have participated in study. Both
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Fresh cleavage-stage
embryo transfer (n = 42)

Frozen-thawed cleavage- p-value

stage embryo transfer (n = 40)

39.69+15.39 < 0.05 (S)*
11.46+6.98 <0.05 (S)

9.97+1.74 > 0.05 (NS)
1.99+0.79 > 0.05 (NS)
2.28+0.51 <0.05 (S)

12.5% (6/40)" <0.05 (S)*
16.67% (1/6) < 0.05 (S)*
33.33% (2/6) < 0.05 (S)*
0 > 0.05 (NS)

groups are compared with each other. In present study
Polycystic ovary is most common etiology of infertility in
both groups followed by male factor. (29% and 21%)
(Table 1 and 2). In our study under 35 years of age, the
numbers of good embryo transferred were different in the
fresh cleavage-stage embryo transfers and frozen-thawed
blastocyst transfers. In our study 94 women are below 35
(47%) and 106 (53%) are above 35 years (Figure 1).
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The clinical pregnancy rates after the fresh embryo
transfers and frozen-thawed transfers were different
(53.3% versus 39.6%) which is statically significant on
comparison. (Table 3) Ectopic pregnancy is also
significant in comparison. But other clinical outcomes,
for example multiple pregnancy rates, abortion rates had
no difference. The influence of blastocyst after
cryopreservation may be little. The cleavage-stage
embryos did not induce self-selection through the
extended culture. So, the ability of resistance may be
weaker than blastocyst. The result was in according with
many studies.*® In previous reports, a reduced pregnancy
rate following FET, as well as, following the transfer of
fresh embryos was recorded with increasing maternal
age.

According to the study by Ashrafi et al the women age
did not affect pregnancy rate in FET protocol.® They
concluded that the quality of embryos was crucial factor
determining the success of FET. Other studies also
revealed the FSH level caused a remarkable effect on
pregnancy rate in FET.” In another investigation, Kassab
et al reported inverse correlation between basal serum
FSH levels before fresh IVF/ICSI cycle with pregnancy
outcome in FET cycles.® The other factors consisting
reason for embryo cryopreservation, ovulation-
stimulating protocol, type of infertility, endometrial
thickness at embryo transfer day, and the duration of
treatment, have not influence on the pregnancy rate after
FET.

For patients older than 35 years old, the clinical
characteristics, dose of gonadotropin, retrieved of oocyte,
and number of good embryo transferred were different
significantly between the fresh embryo transfers and
frozen-thawed blastocyst transfers clinical pregnancy
(57.1% versus 12.5%) is also significantly high in fresh
embryo transfer than that of frozen-thawed blastocyst
(Table 4). Tiitinen et al, Saldeen and Sundstrom, studies
revealed through several fresh embryo transfers cycles,
this group reached an acceptable cumulative pregnancy
rate of 32.7%. concluded that it seems to be beneficial to
women who are at increased risk of complications related
to multiple pregnancy.®* High pregnancy rate observed
in women with good quality embryos, even in this age
group, suggests that embryo morphology, rather than
calendar age, determines the chance of pregnancy.
Therefore, selection should be on the basis of embryo
quality rather than age.

Recently, studies indicated there were high ectopic
pregnancy rates in fresh embryo transfer cycles. The
reason may be the high gonadotropin in ovarian
stimulation cycles.!! The statistics in our study showed no
difference in the ectopic pregnancy between fresh embryo
transfers and frozen-thawed embryo transfers. Maybe,
fresh and frozen-thawed embryo transfers were divided
into cleavage-stage and blastocyst to analyse. The
abortion rate in frozen-thawed embryo transfer was
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higher than fresh embryo transfer. Some reports
supported the view.

Cleavage-stage embryo and blastocyst may inevitably be
damaged during cryopreservation. This may damage the
ability of development, thus result in abortion.'? Aytoz et
al indicated the cryopreservation process had no negative
impact on the outcome of pregnancy over 20 weeks of
gestation.'? There were no differences in low-birthweight,
birth defects and perinatal death between the fresh
embryo transfers and frozen-thawed embryo transfers.314

CONCLUSION

The optimal embryo transfer protocol is fresh cleavage-
stage embryo transfer if the patients are in good
conditions. The clinical pregnancy rates in fresh embryo
transfer is high than that of frozen-thawed blastocyst.
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