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Abstract

Objective: Prediction of the effect of the hormone progesterone on pregnancy results that measured on the day of transfer of fresh and
frozen embryos.

Methods: This research at reproductive centres in Baghdad from May 2022 to April 2023 examined how serum progesterone levels affect
embryo transfers in ICSI procedures in 100 fresh or frozen cycle women. The study examined clinical data and endometrial preparation
techniques to determine if progesterone levels affect pregnancy rates. Data were analysed using SPSS to determine how pre-transfer
hormonal levels affected implantation and pregnancy outcomes. Participants were selected according on inclusion and exclusion criteria.
The study shows that progesterone is essential for IVF embryo transfers.

Results: Compared to frozen cycles in females, fresh cycles had greater mean age and progesterone levels but lower COC number and 2PN
levels, with no changes in BMI, MlI, or injectable MII. Frozen cycles produced more good-grade embryos, whereas fresh cycles produced
more fair-grade embryos. There were no differences in the number of “C"embryos. Fresh cycle groups had greater pregnancy rates (59.1%)
than frozen cycle groups (38.9%), but progesterone levels did not change between cycle types.

Conclusion: The study found that fresh cycles include older participants, greater progesterone but lower COC and 2PN levels, and higher
pregnancy rates than frozen cycles. BMI, Mll levels, embryo count, poor grade “C"embryos, and progesterone levels associated to pregnancy

outcomes did not differ across groups.
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Introduction

When exploring the complex landscape of assisted repro-
ductive technologies (ART), the role of hormonal environ-
ments cannot be overstated, particularly the impact of
progesterone levels on the outcome of embryo transfers,
whether fresh or frozen. This introduction delves into the
significance of progesterone measurement on the day of
embryo transfer and its consequential influence on preg-
nancy outcomes, providing a comprehensive overview that
bridges hormonal physiology with reproductive biotech-
nology." Progesterone is a steroid hormone pivotal in the
regulation of the menstrual cycle, pregnancy, and embryo-
genesis. It is secreted by the corpus luteum in the ovary
post-ovulation and plays a critical role in preparing the
endometrium for implantation and maintaininga pregnancy.
In the context of ART, supplemental progesterone is often
administered to support the endometrial lining and enhance
the chances of successful implantation following embryo
transfer. The precise timing, dosage, and route of adminis-
tration of progesterone are subjects of ongoing research and
optimization in the field of reproductive medicine.” The dis-
tinction between fresh and frozen embryo transfers (FET)
introduces an additional layer of complexity in under-
standing the role of progesterone. Fresh transfers occur
within the same menstrual cycle as egg retrieval, often
requiring careful hormonal manipulation to mimic the nat-
ural cycle and prepare the uterus for implantation. In
contrast, FET involves the thawing and transfer of previ-
ously frozen embryos into a uterus that has been prepared
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hormonally, allowing for more flexibility in timing and
potentially a more controlled hormonal environment.’
Recent studies have indicated that the level of progesterone
on the day of embryo transfer can significantly affect the
outcome of both fresh and frozen transfers. Optimal proges-
terone levels are crucial for endometrial receptivity, a state
in which the endometrial lining is most conducive to
embryo implantation. Levels that are either too low or
excessively high have been associated with decreased
implantation rates and lower pregnancy outcomes, high-
lighting the need for precise hormonal management.* The
impact of progesterone levels is particularly pronounced in
the case of FET. The endometrial preparation for FET
typically involves estrogen supplementation followed by
progesterone to mimic the natural preparatory phase of the
endometrium for implantation. The flexibility in timing
allows for the adjustment of progesterone levels to ideal
ranges before transfer, potentially improving outcomes
compared to fresh transfers where the window for hormonal
correction is narrower.’

Methods

This comprehensive study, conducted from May 2022 to April
2023 at the Fertility Center for Infertility Treatment and IVF
in Najaf Al-Ashraf and Kamal Al-Samarrai Teaching Hospital
in Baghdad, aimed to investigate the influence of serum pro-
gesterone levels on the outcomes of embryo transfers in Intra-
cytoplasmic Sperm Injection (ICSI) procedures. A total of 100
women were meticulously selected and evenly divided into
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two groups: those undergoing fresh embryo transfer cycles
and those undergoing frozen embryo transfer (FET) cycles.
This division allowed for a detailed comparative analysis to
assess the impact of progesterone levels measured on the day
of embryo transfer on the success rates of implantation and
pregnancy. The study paid close attention to a variety of clin-
ical data, including both maternal and paternal demographics
(age, Body Mass Index (BMI)), reproductive history (duration
and causes of infertility), and specific details of the fertility
treatment undertaken (ovarian stimulation protocols, reasons
for embryo cryopreservation, embryo quality, and stage at
transfer). Furthermore, the research team focused on the pro-
tocols for endometrial preparation and the measurement of
endometrial thickness at the time of transfer, which are crucial
for successful embryo implantation. The primary outcome of
interest was the pregnancy rate within the two groups, aiming
to establish a correlation between serum progesterone levels
and clinical outcomes.

Inclusion and Exclusion Criteria

Participants included were adults aged 18 and above, couples
experiencing infertility for over two years, and those under-
going autologous, vitrified-warmed cleaved embryo transfer
scheduled on the fourth day of progesterone supplementation.
The exclusion criteria were participants under 18 or over 40
years of age, those lost to follow-up, having estradiol levels
below 200 pg/ml or progesterone levels below 15 ng/ml, and
refusal to participate in the study.

Data Collection

Data was sourced from medical records at several fertility
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involved an initial oral administration of estrogen followed by
a transvaginal scan to ensure appropriate endometrial thick-
ness and absence of ovulation indicators, before proceeding to
embryo transfer with subsequent progesterone supplementa-
tion. The statistical evaluation was carried out using SPSS ver-
sion 22, employing a variety of tests to analyze the data.
Frequency and percentage calculations were used for categor-
ical data, while continuous data were described using mean,
median, and standard deviation. The Chi-square test assessed
the association between categorical variables, and the T-test
analyzed differences in continuous variables. Significance was
attributed to P-values of 0.05 or lower. This study is significant
for its thorough examination of how serum progesterone
levels affect the success of embryo transfers in ICSI proce-
dures. By providing a detailed analysis of clinical outcomes in
relation to progesterone levels, the research offers vital insights
that could enhance fertility treatments and improve pregnancy
rates among couples undergoing IVF procedures.

Results

As shown in Table 1, there is significant difference in mean of
females age fresh cycle have more mean age than frozen cycle,
while no any differences in females BMI for both group.

As shown in Table 2, there is significant increase in pro-
gesterone level of females in fresh cycle while there is signifi-
cant decrease in mean of COC number and 2PN level in

Table 1. Differences in mean of variables in current study for
both study groups

centers in Baghdad. The cohort was split into a standard group Variables Group Mean of age SD P-value
anstery and a surveillance sbgroup (onderwent FET ity [CCoF FEhOde 16 547 uan
pre-transfer hormonal assessments). Those with insufficient Frozen cycle dosy el
hormonal levels in the surveillance group were excluded from Variables Group Mean of BMI SD P-value
further analysis. Hormonal assessments were performed using BMI Fresh cycle 2384 3756 06
specific Cobas kits and analyzed with the Cobas e411 analyzer.
All participants followed the same protocol for FET, which ez ode 2557 L6
Table 2. Differences in mean of variables in current study for both study groups
Variables Group Mean of Progesterone SD P-value
Progesterone Fresh cycle 64.52 40.751 0.0001
Frozen cycle 34.23 19.544
Variables Group Mean of COC no. SD P-value
COC number Fresh cycle 16.73 6.293 0.036
Frozen cycle 19.57 6.309
Variables Group Mean of MIl SD P-value
Ml Fresh cycle 14.66 5383 04
Frozen cycle 15.65 5474
Variables Group Mean of Injected MI SD P-value
Injected MII Fresh cycle 14.11 6.766 0.07
Frozen cycle 16.52 6.474
Variables Group Mean of 2PN SD P-value
2PN Fresh cycle 11.14 4032 0.008
Frozen cycle 13.24 3.675
41
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Table 3. Differences in mean of variables in current study for both study groups
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Variables Group Mean of Embryo SD P-value

No. of embryos Fresh cycle 10.75 4.199 0.08
Frozen cycle 12.06 3212

Variables Group Mean of Grade A SD P-value

Good grade “A” Fresh cycle 407 2444 0.008
Frozen cycle 5.69 3.284

Variables Group Mean of Grade B SD P-value

Fair grade B Fresh cycle 3.91 2476 0.01
Frozen cycle 2.74 1.954

Variables Group Mean of Grade C SD P-value

Bad grade“C” Fresh cycle 245 1.302 0.2
Frozen cycle 2.74 975

Table 4. Association between pregnancy outcome
and both groups

Group
Freshcyde  Frozen cycle

Pregnancy outcomes No 18 33
40.9% 61.1%

Yes 26 21
59.1% 38.9%

Total 44 54
100.0% 100.0%

P-value = 0.05.

Table 5. Differences in mean of variables in current study for
both study groups

Mean of

Variables Outcome SD P-value
Progesterone
Progesterone  No pregnancy 40.32 30.893 0.024
Pregnant 55.97 36.171

Table 6. Differences in mean of Progesterone according to
outcome in fresh cycle group

Variables Outcome LS SD P-value
Progesterone
Progesterone  No pregnancy 56.52 42074 0.3
Pregnant 70.05 39.682

Table 7. Differences in mean of Progesterone according to
outcome in frozen cycle group

Variables Outcome LI SD P-value
BMI
Progesterone  No pregnancy 3149 17.964 0.2
Pregnant 38.54 21.541
42

females in fresh cycle less than females in frozen cycle. No any
significant differences in mean of MII and injectable MII for
both fresh cycle and frozen cycle group.

As shown in Table 3, there is significant difference in
mean no of good grade in females in frozen cycle more than
fresh cycle. While mean of grade fair is more significant
increase in females of fresh cycle. No any significant differ-
ences in mean of No. of embryos and Bad grade “C” for both
fresh cycle and frozen cycle group.

As shown in Table 4, there is significant between outcome
and both groups, 59.1% of females with fresh cycle have preg-
nancy while 38.9% of frozen cycle have pregnancy.

As shown in Table 5, there is significant in mean of pro-
gesterone level in pregnant females than in not pregnant
females.

As shown in Tables 6 and 7, there is no significant differ-
ences in mean of Progesterone according to outcome in both
fresh and frozen cycle group.

Discussion

The study delineates significant distinctions in reproductive
outcomes between fresh and frozen in vitro fertilization (IVF)
cycles, emphasizing variances in patient age, hormone levels,
egg and embryo quality, and pregnancy outcomes. It demon-
strates that females undergoing fresh IVF cycles are notably
older than those in frozen cycles, though Body Mass Index
(BMI) showed no significant difference between the two
groups. This finding aligns with existing literature suggesting
age as a crucial determinant of IVF success, with a younger
age favorably influencing outcomes, especially in fresh cycles.
However, the impact of BMI remains ambiguous, with studies
indicating both significant and negligible effects on IVF suc-
cess rates, particularly concerning egg and embryo quality.*”
An interesting aspect of the study is the significant increase in
progesterone levels in women undergoing fresh cycles com-
pared to those in frozen cycles, potentially attributed to the
ovarian stimulation in fresh cycles. Elevated progesterone is
known to prepare the endometrium for implantation,
although excessive levels might impair endometrial recep-
tivity. The reduced number of cumulus-oocyte complexes
(COCs) and two-pronuclei (2PN) stage embryos in fresh
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cycles hint at possible differences in egg quality or the effects
of ovarian stimulation, despite no significant variations in the
maturity of eggs (MII stage) or use of injectable MII across the
two cycle types.® The study further reveals that frozen cycles
have a higher count of good grade embryos, whereas fresh
cycles have more fair grade embryos, suggesting the freeze-
thaw process may select more resilient embryos, thus
impacting the overall embryo quality for transfer. Despite the
higher pregnancy rates observed in fresh cycles, the choice
between fresh and frozen cycles remains complex, influenced
by a multitude of factors including clinical, physiological, and
logistical considerations.*” Moreover, the significant differen-
tiation in progesterone levels between pregnant and non-preg-
nant females underscores the hormones essential role in
supporting early pregnancy and maintaining the endome-
trium for implantation and early embryonic development.
This aligns with the body of evidence advocating for meticu-
lous hormonal monitoring to enhance IVF outcomes, par-
ticularly in frozen embryo transfer (FET) cycles where
hormonal replacement therapy (HRT) creates a synchronized
environment for embryo transfer, improving pregnancy out-
comes.'”’" The ongoing debate around optimal hormone
levels for FET outcomes is enriched by this study’s findings,
suggesting that individualized hormonal therapy may be cru-
cial for maximizing FET success rates. It highlights the com-
plex interplay of hormonal interactions and their
consequential impact on FET success, emphasizing the need
for tailored approaches in hormone administration.'>"
Despite the significant findings, no differences were observed
in outcomes based on age and BMI between hormonally
monitored and unmonitored groups, suggesting these factors
may have a less pronounced effect on FET cycle success than
hormonal balance and timing."* Furthermore, the study aligns
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with recent research indicating that factors like endometrial
thickness and infertility duration may have a greater impact
on FET success than the number of embryos transferred,*'¢
advocating for a holistic approach to patient care in assisted
reproductive technologies that prioritizes physiological read-
iness for embryo implantation over quantitative metrics. This
study contributes to the intricate mosaic of reproductive med-
icine, underscoring the pivotal role of careful hormonal mon-
itoring and the strategic selection of embryos in enhancing
IVF and FET outcomes. It not only corroborates previous
findings but also invites further exploration into the nuanced
dynamics of reproductive technologies, aiming to optimize
individual patient care and improve success rates in IVF
treatments.

Conclusion

The study indicates significant differences in the reproductive
outcomes between fresh and frozen cycle groups among
females, particularly in age, progesterone levels, COC number,
2PN level, and the quality of embryos. Fresh cycles are associ-
ated with older age, higher progesterone, but lower COC
number and 2PN level than frozen cycles. Furthermore, preg-
nancy rates are notably higher in the fresh cycle group com-
pared to the frozen cycle group. However, no significant
differences were observed in BMI, MII and injectable MII
levels, the number of embryos, or bad grade “C” embryos
between the two groups, nor in progesterone levels based on
pregnancy outcome within each group.

Conflict of Interest
None. [l

References

1. Aghahosseini M, Aleyasin A, Sarfjoo FS, Mahdavi A, Yaraghi M, Saeedabadi
H. In vitro fertilization outcome in frozen versus fresh embryo transfer in
women with elevated progesterone level on the day of HCG injection:

An RCT. Int J Reprod Biomed. 2017 Dec;15(12):757-762. PMID: 29492472;
PMCID: PMC5816235.

2. Cable JK, Grider MH. Physiology, Progesterone. [Updated 2023 May 1]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK558960/

3. Greenbaum S, Athavale A, Hershko Klement A, Bentov Y. Luteal phase
support in fresh and frozen embryo transfers. Front Reprod Health. 2022
Jul 19;4:919948. doi: 10.3389/frph.2022.919948. PMID: 36303666; PMCID:
PMC9580718.

4. Jiang J,Kong N, Shi Q,Yan'Y, Shen X, Mei J, Sun H, Huang C. Effect of
Elevated Progesterone Levels on hCG Trigger Day on Clinical Pregnancy
Outcome in Short-Acting GnRHa Downregulated Cycles. Int J Womens
Health. 2023 Dec 21;15:1971-1979. doi: 10.2147/1)WH.5437794. PMID:
38146586; PMCID: PMC10749555.

5. LiuL, Zhou H, Hu J, Sun X, Liu D, Huang G. Association between duration
of progesterone supplementation and clinical outcomes in artificial frozen-
thawed embryo transfer cycles. Front Endocrinol (Lausanne). 2023 Jul
27,14:1193826. doi: 10.3389/fend0.2023.1193826. PMID: 37576967; PMCID:
PMC10415160.

6. Baradaran Bagheri R, Bazrafkan M, Sabour A, Ataei M, Badehnoosh B,
Mashak B, Khakifirooz B, Moghaddam R. The comparison of pregnancy
outcomes in fresh and frozen embryo transfer: A cross-sectional study.
Int J Reprod Biomed. 2023 Aug 23;21(7):551-556. doi: 10.18502/ijrm.
v21i7.13891. PMID: 37727398; PMCID: PMC10505699.

7. Chen ZJ,ShiY, Sun, et al. Fresh versus Frozen Embryos for Infertility in
the Polycystic Ovary Syndrome [published correction appears in N Engl

Iraqg Med J | Vol. 8, No. 2, Spring 2024: 40-44

JMed. 2016 Nov 17;375(20):2010]. N Engl J Med. 2016;375(6):523-533.
doi:10.1056/NEJMoa1513873

8. Huang B,Ren X, Wu' L, Zhu L, Xu B, LiY, Ai J, Jin L. Elevated Progesterone
Levels on the Day of Oocyte Maturation May Affect Top Quality Embryo
IVF Cycles. PLoS One. 2016 Jan 8;11(1):e0145895. doi: 10.1371/journal.
pone.0145895. PMID: 26745711; PMCID: PMC4706317.

9. Aluko A, Vaughan DA, Modest AM, Penzias AS, Hacker MR, Thornton K,
Sakkas D. Multiple cryopreservation-warming cycles, coupled with
blastocyst biopsy, negatively affect IVF outcomes. Reprod Biomed Online.
2021 Mar42(3):572-578. doi: 10.1016/j.rbmo.2020.11.019. Epub 2020 Nov
29. PMID: 33516664; PMCID: PMC10036156.

10. Kumar P, Magon N. Hormones in pregnancy. Niger Med J. 2012
Oct;53(4):179-83. doi: 10.4103/0300-1652.107549. PMID: 23661874; PMCID:
PMC3640235.

11. Nagy B, Szekeres-Barth¢ J, Kovacs GL, Sulyok E, Farkas B, Varnagy A, Vértes
V, Kovécs K, Bodis J. Key to Life: Physiological Role and Clinical Implications
of Progesterone. Int J Mol Sci. 2021 Oct 13;22(20):11039. doi: 10.3390/
ijms222011039. PMID: 34681696; PMCID: PMC8538505.

12. ZhengY, Li Z, Xiong M, Luo T, Dong X, Huang B, Zhang H, Ai J. Hormonal
replacement treatment improves clinical pregnancy in frozen-thawed
embryos transfer cycles: a retrospective cohort study. Am JTrans| Res. 2013
Dec 1;6(1):85-90. PMID: 24349625; PMCID: PM(C3853428.

13. Hsueh YW, Huang CC, Hung SW, Chang CW, Hsu HC, Yang TC, Lin WG, Su SY,
Chang HM. Finding of the optimal preparation and timing of endometrium
in frozen-thawed embryo transfer: a literature review of clinical evidence.
Front Endocrinol (Lausanne). 2023 Aug 29;14:1250847. doi: 10.3389/
fendo.2023.1250847. PMID: 37711892; PMCID: PMC10497870.

14. Hu D, Huang B, Xiong M, Yao J, Yang S, Wu R, Zhang H, Zhao Y. Impact of
elevated body mass index on cumulative live birth rate and obstetric safety

43



Original

Measuring the Level of the Hormone Progesterone on the Day of FET

in women undergoing assisted reproductive technology. Sci Rep. 2022 Nov
7;12(1):18858. doi: 10.1038/541598-022-23576-0. PMID: 36344718; PMCID:
PMC9640544.

15. LvH, LiX,DuJ, Ling X, Diao F, Lu Q, Tao S, Huang L, Chen S, Han X, Zhou

K, Xu B, Liu X, Ma H, Xia Y, Shen H, Hu Z, Jin G, Guan Y, Wang X. Effect of
endometrial thickness and embryo quality on live-birth rate of fresh IVF/
ICSI cycles: a retrospective cohort study. Reprod Biol Endocrinol. 2020 Aug

AA. Flayyeh et al.

21;18(1):89. doi: 10.1186/512958-020-00636-6. PMID: 32825835; PMCID:
PMC7441697.

Nawale N, More A, Dutta S, Choudhary N, Mahajan S, Khemani S.

A Case Report Based on a Holistic Approach to Improve Assisted
Reproductive Technology (ART) Pregnancy Outcomes in a Patient With
Thyroid Dysfunction. Cureus. 2024;16(1):e53144. Published 2024 Jan 29.
doi:10.7759/cureus.53144.

This work is licensed under a Creative Commons Attribution-NonCommercial 3.0 Unported License which allows users to read, copy, distribute and make derivative
works for non-commercial purposes from the material, as long as the author of the original work is cited properly.

44  https://doi.org/10.22317/imj.v8i2.1285

Iraqg Med J | Vol. 8, No. 2, Spring 2024: 40-44



