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ABSTRACT

Background and Aim: Indian literature determining the optimal progesterone levels for successful pregnancy outcomes through frozen embryo
transfer (FET) cycles is scarce. Therefore, this study was conducted to correlate progesterone levels on the day of FET with clinical pregnancy
outcomes in Indian women undergoing FET cycles. Methods: This was a prospective single-center study conducted at a commercial fertility clinic
that included women undergoing FET. Women undergoing FET were prospectively enrolled and received standard luteal phase support. Based on
progesterone levels, 110 women were categorized into either Group A (<10 ng/mL) or Group B (>10 ng/mL). The main outcomes were the
correlation between progesterone levels and pregnancy outcome. Serum progesterone levels were measured on the day of the embryo transfer
cycle. Results: A total of 38 women were enrolled in group A and 72 in group B. The mean (SD) age of women was 32.5 (3.5) years and the majority
of women were from age group 31-40 years (70.9%). A total of 47 and 63 women had endometrial thickness <10 mm and >10 mm, respectively, on
the day of FET. Post FET cycles, 43.6% of women were confirmed with clinical pregnancy (56.4%: negative for pregnancy). The women with
progesterone <10 ng/mL in FET had statistically significantly lower pregnancy rate than those with progesterone >10 ng/mL (P=0.001).
Endometrial thickness did not show any significant association with pregnancy outcome (P=0.08). Conclusion: This study highlights that in
Indian women undergoing FET, serum progesterone level <10ng/mL on the day of FET is negatively correlated with pregnancy outcomes.
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INTRODUCTION

The use of frozen embryo transfer (FET) during the assisted
reproductive technology (ART) has benefited many women in terms of
achieving clinical pregnancy and preventing in vitro fertilization
(IVF)-related complications including ovarian hyper-stimulation
syndrome and multiple pregnancies."” The importance of mid-luteal
progesterone levels in achieving successful pregnancies with the use
of FET cycles has been demonstrated in multiple evidences. Both, the
low as well as high levels of progesterone during mid-luteal phase have
been shown to result in unsuccessful pregnancy outcomes.”
Appropriate endometrial maturation is a vital aspect in achieving a
successful outcome from FET cycles and abnormal progesterone
levels is a significant risk factor for disruption of the endometrial
maturation ultimately impacting the implantation and early
development of pregnancy.™*

In spite of multiple evidence available worldwide, the cut-off values of
mid-luteal progesterone levels suggested in these evidences varies.
Furthermore, Indian literature determining the optimal progesterone
levels for successful pregnancy outcome through FET cycles is scarce.
A recent study from India has suggested a mid-luteal serum
progesterone levels <15 ng/mL are associated with negative pregnancy
outcomes in both fresh and FET cycles.” This prospective study was
conducted to evaluate correlation between progesterone levels on the
day of FET and pregnancy outcomes in Indian women undergoing FET
cycles.

MATERIALAND METHODS

This was a prospective cohort study that included patients undergoing
FET at the Cradle IVF center, Pune, between February 1, 2019 and
June 31,2019.

Inclusion And Exclusion Criteria

Patient less than 40 years of age undergoing single FET cycle, with a
triple layer endometrium >8 mm after hormonal replacement therapy
and those in which the good quality blastocysts transferred on Day 5 of
embryo through hormone replacement therapy (HRT) were included.
Patients with history of recurrent implantation failure, uterine diseases
(e.g. fibroids, polyps, previously diagnosed Miillerian abnormalities),
bad embryo quality or presence of hydrosalpinx were excluded from
study.

Study Procedure
All the enrolled patients underwent the Gonadotropin-releasing

hormone antagonist protocol with gonadotropins stimulation for IVF.
The selection of doses of gonadotropins was done by IVF specialist on
the basis of individual patient condition. The injectable beta human
chorionic gonadotropin (B-hCG) was given as a trigger for follicular
maturation to all the patients. Under general anesthesia, egg retrieval
was done around 36 hours after the f-hCG injection, using
transvaginal ultrasound guidance. All FET cycles were performed by
HRT cycles. All patients underwent transfer of two blastocyst at 2
cleavage stage. At day 2, patients initiated with progynova 2mg three
times a Day. The first scan was done on day 10 or 11 followed by
micronized vaginally progesterone 400 ng twice a day. FET was done
onday 6 morning . e. after completion of 5 day of progesterone.

Serum progesterone was tested with blood sample being collected at
day time between 11 am and 1 pm. Serum B-hCG was done on day 14
and early pregnancy scan on day 21 of FET.

For FET, luteal support with progesterone was started when
endometrial thickness was more than 8 mm. Luteal phase support was
given with combination of vaginal micronized progesterone capsule
400 mg vaginally twice a day and oral administration of
Dydrogesterone 10mg twice a day. No steroids were used. Adjuvant
therapy that included low dose aspirin and arginitric sachet once a day
along with folate and Vitamin B12 supplements was given to all
patients. Serum progesterone measurement was done on day of
embryo transfer by drawing 2 mL of blood in a plain vacutainer. The
progesterone levels were analyzed from serum, after centrifugation,
using the automated chemiluminescent microparticle immunoassay.
Then, based on the serum progesterone levels women were
categorized into two group: (Group A: progesterone <10 ng/mL and
Group B: progesterone >10 ng/mL).

Pregnancy is measured by B-hCG testing after 2 weeks of embryo
transfer. Pregnancy is considered positive if B-hCG is more than 25 IU.
The presence of gestational sacs with cardiac activity was further
evidence of clinical pregnancy.

Statistical Analysis

The data analysis was done using SPSS Version 20 (IBM SPSS
Statistic Inc., Chicago, Illinois, USA). Descriptive statistics was used
to present observation either in the form of number and percentages, or
means and standard deviations (SD). A Chi-square test was used for
comparison of qualitative data. A P<0.05 is considered statistically
significant.
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RESULTS

Actotal of 110 women undergoing embryo transfer were prospectively
enrolled. The mean (SD) age of women was 32.5 (3.5) years and
majority of women were from age group 31-40 years (70.9%). The
mean (SD) anti-Miillerian hormone levels and progesterone levels
before FET were 2.4 (2.4) ng/mL and 0.36 ng/mL, respectively.

These women received standard luteal phase support with
progesterone in the form of progesterone soft gelatin capsules (400
mg, vaginally, twice daily) for 106 women, dydrogesterone tablets for
three women and progesterone (200 mg) sustained release tablet for
one woman. Out of 110, 38 women were enrolled in group A and 72 in
group B. Total of 47 women had endometrial thickness <10 mm and 63
women had endometrial thickness >10 mm on the day of FET. Out of
total 110 FET, majority women received frozen day 5 blastocyst
(n=94; 85.5%) and remaining women received day 3 blastocyst
transfer (n=10; 9%) or day 4 blastocyst transfer (n=5; 4.5%). Only one
woman received expanded blastocyst of day 5. Post FET cycles, total
of 43.6% of women were confirmed with clinical pregnancy while
56.4% were negative for pregnancy (Table 1).

Table—1 Demographic And Baseline Clinical Characteristics

Patient characteristics Total (n=110)
Age (years), mean (SD) 32.5(3.5)
Age groups (years)

20-30 30(27.3)
31-40 78 (70.9)
>40 2(1.8)
AMH [n=73] 2424
Progesterone levels before FET 0.36 (0.2)
Progesterone levels on the day of FET

<10 ng/mL 38 (34.5)
>10 ng/mL 72 (65.5)
Endometrial thickness

<10 mm 47 (42.7)
>10 mm 63 (57.3)
Progesterone support

Progesterone soft gelatin capsules (400 mg,

vaginally) 106 (96.4)
Dydrogesterone tablet 327
Progesterone (200 mg) sustained release (BD) |1 (0.9)
Clinical outcome

Pregnancy positive 48 (43.6)
Pregnancy negative 62 (56.4)
Data presented as n (%), unless otherwise specified.

AMH, Anti-Miillerian Hormone; BD, twice daily; FET, frozen
embryo transfer; SD, standard deviation.

The women with progesterone levels <10 ng/mL in FET had
statistically significant lower pregnancy rate (P=0.001). Endometrial
thickness did not show any significant association with pregnancy
outcome (P=0.08) (Table 2).

Table — 2 Correlation Of Progesterone Levels And Endometrial
Thickness With Pregnancy Outcome

Parameter Pregnancy|Pregnancy |P-
positive |negative |value

Progesterone levels on the day of FET] 0.001

<10 ng/mL 8 (21.1) |[30(78.9)

>10 ng/mL 40 (55.6) |32 (44.4)

Endometrial thickness 0.08

<10 mm 16 (34.0) |31 (66.0)

>10 mm 32 (50.8) [31(49.2)

Data presented as n (%), unless otherwise specified. FET, frozen

embryo transfer.

DISCUSSION

For women undergoing embryo transfer, progesterone
supplementation is commonly used to prepare endometrial tissue for
successful implantation and pregnancy maintenance during the early
pregnancy phase. However, the recommended duration of
progesterone supplementation prior to and after embryo transfer varies
significantly in different parts of the world. The paucity of Indian data
concerning association between serum progesterone levels on the day
of FET and pregnancy outcome has emphasized the need of clinical
studies evaluating progesterone levels on the day of FET and its impact
on reproductive outcomes. In view of this, the current study, was
conducted to evaluate correlation between progesterone levels on the

day of FET and pregnancy outcomes in Indian women undergoing FET
cycles.

The importance of serum progesterone supplementation for success
with ART was also emphasized in several previous studies.
Observations from a prospective randomized study by Sharma et al.
highlighted that supplementation of progesterone for three days
instead of four days before the transfer of cleavage stage (day 2)
cryopreserved embryos resulted into significant improvement in the
pregnancy and implantation rates.® A retrospective cohort study from
the USA demonstrated that clinically significant success rate of
pregnancy outcome was associated with the transfer of a single frozen
day 5 blastocyst compared to day 6 blastocyst (P=0.044)." Similar
results were obtained by , a systematic review and metanalysis
showing higher successful reproductive outcomes in terms of clinical
pregnancy and live birth rates with day 5 blastocyst transfer compared
to day 6." Correspondingly, in the present study, majority of FET were
performed using Day 5 blastocyst (85.5%) with the aim of achieving
successful reproductive outcomes.

The key observation from the present study suggested that the cut-off
levels of serum progesterone are 10 ng/mL in our settings and women
with progesterone levels >10 ng/mL had significantly higher
pregnancy rate than those with progesterone <10 ng/mL. However, a
similar study including women of Indian origin undergoing fresh or
FET cycles reported that the mid-luteal serum progesterone levels <15
ng/mL have a negative impact on pregnancy outcome in both fresh and
FET cycles.” The cut-off value for mid-luteal progesterone levels
determined in this study are slightly higher than the present study. This
may be attributable to the fact that reproductive system in every
woman produces, absorbs and metabolizes different levels of
progesterone and both these studies included relatively similar but
small sample size. Therefore, these results need further validation by
conducting clinical studies with large-scale cohort.

An old study from 2004 has indicated that women with progesterone
levels below 15 ng/mL have decreased chance of positive pregnancy
outcome or elevated risk of early pregnancy loss." Another study has
also reported corroborating results using cut-off value of 15 ng/mL."” A
recent study by Alsbjerg et al. reported a relatively lower cut-off value
of <11 ng/mL of serum progesterone with negative impact on ongoing
pregnancy rates.” Another study demonstrated that progesterone
levels >20 ng/mL contributed to reduced live birth rate and elevated
pregnancy loss rates." In the present study, we decided to use a lower
cut-off value of serum progesterone (10 ng/mL). Furthermore, a recent
retrospective study showed a different trend wherein progesterone
levels < 10 ng/mL on the day of FET did not improve pregnancy
outcomes. However, progesterone levels < 5 ng/mL were linked to
reduced rates of live birth." Thus, positive outcomes post FET cycles
cannot be achieved if progesterone levels are below a certain threshold
on the day of embryo transfer. In addition, it is beneficial in terms of
improving pregnancy rates and live births if progesterone levels are
measured one day prior to FET cycle.”

Further, the present study did not show any association between
endometrial thickness cut-off value (<10 mm) and pregnancy
outcomes suggesting endometrial thickness of <10 mm but above 8
mm may not have any negative impact on pregnancy positivity. This
might be attributable to the inclusion criteria of women with
endometrial thickness above 8 mm which has been suggested to be
sufficient for achieving successful implantation of transferred
embryo."” On the other hand, another study including women with
single blastocyst transfer reported no impact of both endometrial
thickness and endometrial pattern on implantation and pregnancy
outcomes."

The most frequently investigated routes of progesterone
administration for luteal support in women undergoing IVF are oral,
intramuscular and vaginal. In the present study, all the women
vaginally administered progesterone reported positive pregnancy rate
among 55.6% of women with >10 ng/mL progesterone levels on the
day of FET. A previous study compared the outcomes of IVF embryo
transfer in women who used vaginal or intramuscular progesterone
demonstrated that luteal support with vaginal progesterone produced
similar treatment outcomes as intramuscular progesterone.12 A
literature base review article compared the different routes of
administration of progesterone for luteal support in IVE. It was noted
that progesterone administered vaginally has an advantage over
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progesterone administered intramuscularly due to its ability to induce different routes of progesterone administration as luteal phase support in infertility
adequate secretory endometrial transformation.” treatments. Human reproduction update, 6(2), 139-148.

One of the strengths of the present study is the prospective study
design; whereas most of the previous studies had a retrospective study
design. Furthermore, the present study did not find a negative impact of
high levels (>20 ng/mL) of progesterone in a small subset of patients.
The small sample size and single-center study design of the present
study has limited the applicability of these observations to a small
cohort. Therefore, future prospective cohort studies involving larger
sample size and population of different ethnicities and from multiple
centers across India are required to validate these results. Additionally,
comparison of impact of lowest as well as highest optimal
progesterone levels on pregnancy outcomes in Indian women
undergoing FET are necessary to better understand the relationship
between progesterone levels and pregnancy rates.

CONCLUSIONS

Overall observations suggest that in Indian women undergoing FET,
serum progesterone level <10 ng/mL on the day of FET have a negative
impact on pregnancy outcome. In a small subset of patients,
progesterone values >20 ng/mL did not impact pregnancy outcome
negatively, but had good success rates. Determination of serum
progesterone levels in the early luteal phase may enhance the
pregnancy outcome in an ART cycle by providing individualized luteal
phase support.
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