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Fresh Versus Frozen Embryo Transfer in Women with Repeated
Implantation Failure
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Background: To compare the outcomes of fresh embryo transfer (ET) versus frozen ET (FET) in women with recurrent implantation failure

(RIF).

Materials and Methods: This retrospective cohort study was performed at Yazd Reproductive Sciences Institute. A total of 498 cycles,
including 418 FET cycles and 80 fresh cycles, from women with RIF were reviewed between February 2020 and February 2023. The chemical

and clinical pregnancy rates and live birth rate were compared.

Results: FET cycles demonstrated significantly higher rates of both chemical (29.7% vs 13.8%, P = 0.002) and clinical pregnancy (20.6%
vs 10.0%, P = 0.027) compared to fresh ET cycles. The live birth rate in the frozen transfer group was higher compared to the fresh transfer
group, but the difference was not statistically significant (8.7% vs 4.9%, P value = 0.127).

Conclusions: Our findings showed that FET cycles may be associated with improved pregnancy rates in women with RIF.
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INTRODUCTION

Despite progress in laboratory techniques and therapeutic
strategies within assisted reproductive technology (ART),
a significant number of individuals continue to encounter
with infertility. Implantation is the first step for successful
pregnancy achieved by communication between embryo and
endometrium. So far, various definitions have been provided
for implantation failure. There is no consensus on accepted
definition of recurrent implantation failure (RIF). Some studies
considered RIF when more than two or three transfers with
good-quality embryos failed to achieve pregnancy. [

RIF is a concerning clinical issue that impacts approximately
10% of ART cycles.**! Some reasons considered to be
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responsible for this phenomenon include poor embryonic
quality, insufficient endometrial receptivity, or both.[5-*
The process of embryo implantation, which is influenced
by ovarian hormones, needs a viable embryo, a receptive
endometrium, and reciprocal interactions between the embryo
and endometrium.5*) Supraphysiological hormone levels
during the follicular stage of controlled ovarian stimulation
may lead to decreased endometrial receptivity and an altered
uterine environment, resulting in a decreased implantation
rate in fresh embryo transfer (ET) cycles and a decreased
likelihood of pregnancy.!'” In an effort to create a more
physiologically suitable environment for ET and enhance
implantation, numerous studies have proposed a frozen-all
policy that embryos are cryopreserved to be transferred in
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the subsequent frozen-thawed cycle. Frozen-thawed embryo
transfer may improve implantation.!'1?) To date, there are a
few published data regarding the outcome of frozen ET (FET)
in patients with RIF; therefore, in hopes of establishing a new
approach for RIF management, we conducted this study to
compare outcomes of fresh ET versus FET in women suffering
recurrent implantation failure.

MarteriALs AND METHODS

We conducted a retrospective study on women with RIF at
the Yazd Reproductive Sciences Institute between February
2020 and February 2023. The data of 498 ET cycles in 430
infertile women aged 18-45 years with a history of at least two
implantation failures were extracted from medical records. The
inclusion criteria were women aged 18—45 years with a history
of at least two implantation failures. Exclusion criteria included
ovarian stimulation using the agonist protocol, endometrial
preparation using a natural or stimulated cycle, the presence of
uterine anomalies, and severe male factor infertility. Outcomes
were compared between fresh and frozen cycles.

Ovarian stimulation and FET cycle protocol

For ovarian stimulation, all women underwent antagonist
protocol. The gonadotropin dose was adjusted according to
the women’s age, antral follicular count, and AMH levels.["¥]
Endometrial preparation for FET was done by oral estradiol
valerate 6 mg starting on the second day of cycle. When the
endometrial thickness reached at least 7.5 mm, progesterone
administration began as vaginal progesterone 400 mg twice
a day. >4

Statistical analysis

The statistical package for the social science version 26 for
Windows (SPSS Inc, Chicago, IL, USA) was applied for data
analysis. For continuous variables, Student’s t-test was used
to compare differences between groups assuming normal
distribution. Alternatively, the Mann—Whitney U test was
used if normality was not assumed. Categorical variables were
analyzed using the Chi-square test for larger sample sizes
or the Fisher’s exact test for smaller sample sizes or sparse
data. Logistic regression was used for adjusting confounding
variables considering chemical pregnancy rates. Data were
presented as mean =+ SD for continuous variables and frequency
(%) for categorical variables. A significance level of P <0.05
was used in this study.

ResuLts

A total of 498 embryo transfer cycles in 430 women were
analyzed, of which 418 were FET cycles, and the remaining
80 cycles were fresh ET cycles. Baseline characteristics of
the two groups, including body mass index (BMI), infertility
type, and infertility duration, were comparable, as shown
in Table 1 (P value > 0.05). Women in the FET group were
significantly younger than those in the fresh group (32.79 vs
36.04, P value = 0.000). Cycle characteristics are shown in
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Table 2. Pregnancy outcomes revealed significantly higher
chemical (29.7% vs 13.8%, P value = 0.002) and clinical
(20.6% vs 10.0%, P value =0.027) pregnancy rates in the FET
group compared to the fresh group. The live birth rate in the
frozen transfer group was higher compared to the fresh transfer
group, but the difference was not statistically significant (8.7%
vs 4.9%, P value = 0.127) [Table 3].

Based on logistic regression analysis, the likelihood of chemical
pregnancy was increased by 2.33 times using FET compared to
fresh ET. Multivariable logistic regression analysis indicated
that after adjusting for age, AMH, and endometrial thickness,
FET significantly increases the likelihood of chemical or
clinical pregnancy compared to fresh ET [Table 4].

Discussion

The present study aimed to compare ART outcomes between
fresh ET and FET in women with recurrent implantation
failure. The findings demonstrated a significantly higher rate
of both chemical and clinical pregnancy in the FET group
compared to the fresh ET group. This observation aligns with
previous studies suggesting that FET might be a beneficial
strategy for patients with RIF.[7:!5-17]

The improved outcomes in the FET group could be attributed
to several factors. One potential explanation is the creation
of a more favorable uterine environment by delaying ET.
The controlled ovarian hyperstimulation (COH) process
used in fresh cycles can lead to supraphysiological hormone
levels, potentially impairing endometrial receptivity.[*!8] By
allowing the endometrium to recover in a natural cycle before
performing FET, a more receptive uterine environment may
be achieved, enhancing implantation chances.*-2!1

Another possibility is the selection bias inherent in the FET
group. Women undergoing FET often have a longer history
of infertility and multiple failed implantation attempts.?>23
This implies a more rigorous selection process for embryos as
only the good-quality embryos are typically cryopreserved.?¥
Consequently, the FET group may have a higher proportion of
high-quality embryos, contributing to the observed increased
pregnancy rates.

Furthermore, the significant differences in age and AMH levels
between the two groups warrant consideration. Younger age
and higher AMH levels are generally associated with better
reproductive outcomes. The FET group in our study exhibited
both these favorable factors, which could have influenced
the results. To address these biases, further adjusted analyses
controlling for age and AMH are performed.

Our study suggests a potential benefit of FET for women
with RIF. The retrospective design and inherent selection bias
restrict the ability to establish a causal relationship between
FET and improved outcomes. In conclusion, our findings
indicate that FET may be a promising approach for women
with RIF. The limitation of this study is its retrospective design.
A prospective study with a larger sample size is recommended.
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Table 1: Baseline characteristics of study groups

Variable Fresh cycle  FET cycle P
n=80 n=418

Female Age, years* 36.04+4.23  32.79+5.20 0.000**

BMI* kg/m? 26.44+4.58  25.90+3.73 0.255%%

Type of Primary 54(67.5%) 295 (70.6%)  0.582%k**

Infertility (%)  Secondary 26 (32.5%) 123 (29.4%)

Duration of Infertility, 7.03+4.37 7.42+4.22 0.454%*

years* 6.00 (7) 7.00 (6)

AMH*** 3.0542.36 5.90+4.50  0.000%***
2.65(2.93)  4.50 (4.53)

*Data presented as Mean+SD. **Independent Samples ¢-Tests. ***Data
presented as Mean+SD and Median (Interquartile Range). ****Mann—
Whitney Test. *****Chi-Square Tests

Table 2: Cycle characteristics of study groups

Variable Fresh cycle FET cycle P
n=80 n=418

Endometrial 8.74+1.84 8.97+1.41 0.006%*

Thickness (mm)* 8.00 (1.1) 8.70 (1.7)

No. of Transferred 1.78+0.42 1.89+0.31 0.005%*

Embryos* 2.00 (0) 2.00 (0)

No. of Implantation 3.60+1.05 3.58+0.97 0.839%*

Failures* 3.00 (1) 3.00 (1)

*Data presented as Mean+SD and Median (Interquartile Range).
**Mann—Whitney Test

Table 3: ART Outcomes of study groups

Variable Fresh cycle  FET cycle P
n=80 n=418

Chemical pregnancy rate y (%) 11(13.8%) 128 (29.7%) 0.002*

Clinical Pregnancy rate (%) 8 (10.0%) 86 (20.6%)  0.027*

Live birth rate per transfer (%) 7 (4.9%) 69 (8.7%) 0.127%*

*Chi-square test

Table 4: Determining the odds ratio of chemical
pregnancy for frozen versus fresh cycles based on
baseline characteristics

Variable OR 95% ClI P

freeze/fresh 2.33 1.08_5.02 0.031
freeze/fresh 2.10 0.964_4.612 0.062
Age 0.970 0.928 1.014 0.178
freeze/fresh 2.149 0.982_4.702 0.055
AMH 1.028 0.978 1.080 0.276
freeze/fresh 2.311 1.072_4.984 0.033
Endometrial thickness 1.047 0.901 1.216 0.547
freeze/fresh 1.976 0.893 4.374 0.093
Age 0.973 0.929 1.018 0.228
AMH 1.022 0.972 1.075 0.397
Endometrial thickness 1.047 0.901 1.217 0.550

Potential directions for future research
Randomized controlled trials are needed to confirm these
findings. Additionally, pregnancy complications and long-term
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outcomes should be analyzed in future studies. Furthermore,
investigation of different endometrial preparation protocols on
FET outcomes are recommended.

ConcLusIoN

In conclusion, FET may be beneficial in patients with RIF.
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