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Abstract:

Introduction: Frozen-thawed embryo transfer (FET) enhances synchronization between embryo and
endometrium, increasing pregnancy rates while reducing IVF complications and risks like low birth weight. This
study aims to compare pregnancy outcomes in artificial endometrial preparation (AEP) with hormone replacement
treatment (HRT), with or without GnRHa pre-treatment.

Methods: This prospective study at CIMAR Fertility Centre compared two groups receiving different endometrial
preparation protocols for FET. Participants underwent rigorous inclusion and exclusion criteria, with treatment
tailored by hormonal and ultrasound assessments. Outcomes measured included pregnancy rates and losses,
revealing no significant differences between the groups.

Results: The study involved 116 participants, split into two groups with 51 and 65 members. Despite varying
rates of biochemical pregnancies, ongoing pregnancies, and miscarriages, no significant statistical differences
were found between the groups concerning previous failed ETs, B-HCG levels, or outcomes linked to the Obstetric
formula.

Conclusion: The study reveals that while Obstetric formula and B-HCG levels offer insights, they alone don't
predict pregnancy outcomes due to the significant impact of factors like endometrial receptivity and embryo
quality. Variability in results, likely from small sample sizes, highlights the need for broader, integrated future
research.

Keywords: Frozen-thawed embryo transfer (FET), artificial endometrial preparation (AEP), Hormone
replacement treatment (HRT), Gonadotropin-releasing hormone agonist (GnRHa), Pregnancy outcomes.
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Introduction

Frozen-thawed embryo transfer (FET) offers HRT cycles can be performed with or without
benefits like enhanced embryo-endometrium pituitary  gland  suppression induced by

synchronization, scheduling flexibility, and better
usage of surplus embryos. It leads to higher
cumulative pregnancy rates and fewer IVF
complications like ovarian hyperstimulation
syndrome. Additionally, FET reduces risks of
complications such as low birth weight and placental
issues. [1, 2] FET also possible through artificial
endometrial preparation (AEP) using hormone
replacement treatment (HRT). Frequent hospital
visits and high cancellation rates are the limitations
of natural cycles; whereas low cancellation rates and
selection of date for embryo transfer (ET) are the
advantages AEP. [3]
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gonadotropin-releasing hormone agonist (GnRHa)
and these have advantages and limitations. [4, 5]
Several trials have reported [6, 7] with the potential
benefits of GnRHa in HRT cycles without definitive
conclusions except El-Toukhy T et al. [8] reported
higher pregnancy and live birth rates. This study was
conducted with an aim to compare the pregnancy
outcome among those undergoing AEP with HRT
cycle with or without GnRHa pre-treatment.

Methods:

It was a prospective comparative study, conducted
in CIMAR Fertility Centre, Cochin. Study was
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conducted from August 2022 to May 2023. Study
protocol was approved by the Institutional Ethics
Committee. An informed written consent was taken
from the study members.

Inclusion  criteria consisted normal uterus
individuals confirmed by 2D ultrasound, with at
least 7 mm endometrial thickness, and a triple-line
pattern with zone 3 or zone 4 endometrial blood
flow, FET both with own or a donor egg. Exclusion
criteria encompassed individuals with congenital or
acquired uterine  abnormalities, intrauterine
adhesions, indications of endometriosis based on
laparoscopic observations, diffuse adenomyosis
identified via ultrasound, intramural uterine
leiomyomas larger than 3 cm, submucosal fibroids,
and the presence of endometrial polyps.

The study members were divided 2 groups; test
group participants were administered with 3.75 mg
leuprolide long-acting GnRHa depot during the mid-
luteal phase, with complete pituitary desensitization
confirmed by ultrasound. Endometrial preparation
included daily doses of 4 mg or 6 mg estradiol
valerate. For control group, endometrial preparation
was started on day 2 of menstrual cycle with daily
doses of 4 mg or 6 mg estradiol valerate, without
prior pituitary suppression.

In both groups, participants underwent an ultrasound
examination after 8-10 days of estrogen
supplementation, which continued until the
endometrial thickness reached at least 7mm. Upon
achieving the desired thickness and confirming
optimal endometrial blood flow and the absence of
preovulatory follicles, progesterone was
administered either via vaginal gel at 90 mg twice
daily or intramuscularly at 100 mg daily. The
duration of progesterone treatment was tailored to
the timing of the embryo transfer, occurring 2, 3, 4,
or 5 days after starting progesterone for D2, D3, D4,
and D5 transfers, respectively. On the transfer day,
high-quality frozen embryos were thawed, cultured
for two hours, and then transferred under ultrasound
guidance. Luteal support with progesterone
continued until a pregnancy test was conducted 14
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pregnancy rate, implantation rate, clinical pregnancy
rate, first-trimester pregnancy loss rate, ectopic
pregnancy rate and ongoing pregnancy rate were
compared between groups.

Statistical Analysis

The data were analysed using SPSS, version 29.0,
Armonk, New York: IBM Corp. The data were
presented in percentage for categorical variables and
in mean, SD for continuous variables. Bivariate
samples in independent groups were analysed by
independent T test and Chi square test was used for
categorical data. P<0.05 was considered to be
significant.

Results

Total 116 members were included; 51 and 65 in
groups, respectively. Statistically there was no
significant difference between the groups in
previous failed embryo transfers (ET). Comparison
of pregnancy and previously failed ET was
presented in Table 1; Out of the 51 members in test
group, 16 members had no previous failed ETs, 22
had one failed ET, and 13 had two failed ETs. In the
control group, it was 30, 22 and 13, respectively. The
test group showed biochemical pregnancy rate of
3.8%, ongoing pregnancies at 29.4%, and
miscarriages at 23.5%. The control group
demonstrated 4.6%, 47.7% and 9.2%, respectively.
Statistically there was no significant difference
respectively in groups. Table 2 provides analysis of
the obstetric formula and f HCG levels. In the test
group, the outcome were 21 negative, 30 positive
and it was 25, 40 respectively in control group,
indicating varying levels of B HCG. There was no
significant statistical difference in outcomes related
to obstetric formulas and f HCG levels between the
groups. In the test group the rate of ongoing
pregnancies at 29.4%, miscarriages at 23.5%, and
non-pregnant status at 41.2%. In the control group,
it was 47.7%, 9% and 38.4%, respectively;
statistically there was no significant difference
between Obstetric formula and pregnancy outcomes
in groups, respectively (Table 3).

days post-transfer.

In this research,

chemical

Table 1: Comparison of pregnancy and previously failed ET among the study members in groups; n
(%)
Pregnancy [ 0.0 | 1.0 | 2.0 | Total
Test*
Biochemical 0 1(1.9) 1(1.9) 2(3.8)
Ongoing 6 (11.8) 509.8) 4(7.8) 15(29.4)
Miscarriage 4(7.8) 5(9.8) 3(5.9 12 (23.5)
Lost followup 1.9 0 0 1.9
Non pregnant 509.8) 11 (21.6) 50.8) 21 (41.2)
Total 16 (31.3) 22 (43.1) 13 (25.9) 51 (100)
Control**
Biochemical 0 2 (3.07) 1(1.5) 3(4.6)
Ongoing 19 (29.2) 8(12.3) 4 (6) 31 (47.7)
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Miscarriage 2 (3.07) 1(1.5) 3(4.6) 6(9.2)
Non pregnant 9(13.8) 11 (16.9) 5(7.5) 25 (38.5)
Total 30 (46.1) 22 (33.8) 13 (20) 65 (100)

*Chi square = 4.850; P =0.773
** Chi square = 10.274; P=0.114

Table 2: Comparison of Obstetric formula and § HCG among the study members in groups; n (%)

Group Result Obstetric formula Total
<3 >3 N P
Test* Negative 8(6.9) 1(0.9) 9(7.7) 3(2.6) 21 (18.1)
Positive 7 (6.0) 3(2.6) 14 (12.06) 6(5.1) 30 (25.9)
Control** Negative 4 3.5 1(0.9) 17 (14.6) 3(2.6) 25 (21.6)
Positive 9(7.7) 4 (3.5) 25 (21.6) 2(.8) 40 (34.5)
Total 28 (24.1) 9(7.7) 65 (56.03) 14 (12.0) 116 (100)

*Chi square = 1.616; P = 0.656

** Chi square =2.097; P = 0.553

groups; n (%)

Table 3: Comparison of pregnancy outcome and Obstetric formula among the study members in

Pregnancy | <3 | >3 | N | P | Total
Test*

Biochemical 1(1.9) 0 1(1.9) 0 2(3.8)
Ongoing 1(1.9) 2 (3.8) 10 (19) 2 (3.8) 15 (29.4)
Miscarriage 5(9.5) 1(1.9) 3(5.7) 3(5.7) 12 (23.5)
Lost followup 0 0 0 1(1.9) 1(1.9)
Non pregnant 8 (15.6) 1(1.9) 9 (17.6) 3(5.7) 21 (41.2)
Total 15 (29.4) 4 (7.8) 23 (45) 9 (17.6) 51 (100)
Control**

Biochemical 0 0 3(4.6) 0 3(4.5)
Ongoing 6(9.2) 3 (4.6) 21(32.3) 1(1.5) 31 (47.7)
Miscarriage 3(4.6) 1(1.5) 1(1.5) 1(1.5) 6 (9)
Non pregnant 4 (6.1) 1(1.5) 17 (26.1) 3 (4.5) 25 (38.4)
Total 13 (20) 5(7.7) 42 (64.6) 5(7.7) 65 (100)

*Chi square = 13.405; P = 0.340

** Chi square = 10.041; P = 0.347

Discussion

The success of FET protocol heavily relies on
precise  synchronization between endometrial
preparation and embryo development. Endometrial
preparation is typically induced artificially using
exogenous estrogens, with or without concurrent
pituitary downregulation via GnRHa. These agonists
enhance endometrial receptivity by modulating
hormonal activity. [9, 10] In artificial cycle FET,
estrogens and progesterone are administered
sequentially to mimic natural hormonal conditions,
aiming for an endometrial thickness of 7 to 9 mm as
confirmed by ultrasonography. [8] However, using
these hormones alone may not adequately suppress
the pituitary, hence the inclusion of GnRHa co-
treatment to ensure effective suppression and
prevent follicular growth.

The previous ET failure was 68.6% in the test group
and 53.8% in control group; the ongoing pregnancy
was 29.4% and 47.7%, respectively. As per these
numerical, there was high rate of ongoing pregnancy
among the control group but statistically there was
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no significant difference respectively in groups
(Table 1). Several studies have evaluated the
relationship between previous ET failures and
subsequent pregnancy outcomes. A study by Fang Y
et al. analyzed 200 women undergoing FET and
found that patients with two or more previous failed
transfers had significantly lower implantation and
ongoing pregnancy rates (P < 0.01) compared to
those with one or no previous failures. [11] This
aligns with the current study's finding that ongoing
pregnancy rates decline as the number of previous
failed ETs increases.

Similarly, a study by Ma J et al. investigated and
reported that recurrent implantation failure (RIF)
was associated with higher miscarriage rates and
lower clinical pregnancy rates, particularly in
women with two or more previous failed transfers (p
< 0.05). [12] This supports our observation that
miscarriage rates were higher among those with
prior ET failures in the test group compared to the
control group. Contrastingly, it was found no
significant association between previous ET failures
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and future pregnancy outcomes when using high-
quality embryos and an optimized endometrial
preparation protocol. [13] This finding suggests that
embryo quality and endometrial receptivity play a
more crucial role in determining pregnancy success
than the number of previous failed ETs, which may
explain why the chi-square test in our study did not
find statistical significance. The findings from our
study, in conjunction with existing literature,
suggest that while previous failed ETs may
negatively impact pregnancy outcomes, other
factors such as embryo quality, endometrial
receptivity, and psychological well-being also play
critical roles. The absence of statistical significance
in our study may be due to sample size limitations or
variations in clinical protocols. Future research
should focus on larger sample sizes and incorporate
advanced reproductive techniques, such as ERA and
personalized embryo transfer strategies, to optimize
pregnancy outcomes.

Out of the 30 (25.9%) P HCG positive study
members in the test group, 7 were in <3 obstetric
formula category, 2.6% (3) in >3, 12.06 (14) in N
and 5.1% (6) P category and statistically there was
no significant difference. Whereas in control group,
out of 40 (34.5%) members, 9, 4, 25 and 2,
respectively as per the obstetric formula category,
statistically there was no significant difference
(Table 2). In a study by Ozer G et al. examined the
role of B-HCG as a predictor of pregnancy viability
and found a significant correlation between higher
B-HCG levels and successful pregnancy outcomes,
especially when combined with an obstetric scoring
system similar to the one used in Table 2. They
reported a predictive accuracy of 85% for positive
outcomes in their cohort. [14]

Shibli A R'Y et al. focused on miscarriage rates, this
research observed that lower B-HCG levels,
particularly in the early stages of pregnancy, were
associated with higher risks of adverse outcomes,
which is partially supported by the higher number of
negative results in both groups of the current study.
[15] The findings from Table 2, along with
comparison with literature, underscore the
complexity of predicting pregnancy outcomes based
solely on B-HCG levels or any single parameter.
Instead, a multidimensional approach, as suggested
by the Obstetric formula, appears to provide a more
robust framework for assessing risk and managing
patient care. However, the lack of significant chi-
square results in Table 2 suggests that other factors,
possibly unaccounted for in the formula or the
study's design, might influence the outcomes.

In pregnancy outcome and Obstetric formula
correlation, in the test group, ongoing pregnancy
was 1.9%, 3.8%, 19% and 3.8%, respectively and it
was not statistically significant. Whereas in control
group showed 9.2%, 4.6%, 32.3% and 1.5% of
ongoing pregnancy and it was also statistically not
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significant (Table 3). A study by Muhaidat N et al.
evaluated patients undergoing IVF and found that
lower obstetric scores were associated with reduced
implantation and pregnancy success rates (p < 0.01).
[16] This finding aligns with the current research,
where patients with an obstetric formula of <3 had
lower ongoing pregnancy rates. In a study by
Maheshwari A et al. analyzed 350 women
undergoing FET and found that patients with an
obstetric formula of >3 had significantly higher
implantation and clinical pregnancy rates. [17] This
observation supports the finding in Table 3, where
the control group had better pregnancy outcomes,
possibly due to a higher proportion of participants
with favourable obstetric scores. The findings in
Table 3 and their comparison with existing studies
suggest that obstetric scoring can be a useful
predictor of pregnancy success. Higher obstetric
scores (>3) appear to correlate with better pregnancy
outcomes, while lower scores (<3) may indicate
increased risks of miscarriage or failed implantation.
However, other factors such as endometrial
receptivity, embryo quality, and psychological stress
may also play significant roles.

The study suggested that Obstetric formula and -
HCG levels provide valuable insights, they do not
definitively predict pregnancy outcomes. Factors
such as endometrial receptivity, embryo quality, and
psychological conditions significantly —impact
results. Despite the use of advanced reproductive
technologies and detailed categorization, lack of
statistical significance, possibly due to small sample
sizes or variability in clinical protocols, underscores
the complexity of fertility treatments. Future
research should involve larger cohorts and consider
multifaceted approaches that integrate various
biological and psychological factors to enhance
predictive accuracy and treatment efficacy.
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