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ABSTRACT

Background: Whether serum progesterone (P4) level on the day of human chorionic gonadotropin (hCG) trigger is
related to the outcome of artificial reproductive technology (ART) is still a debatable issue. The objective of this
study was to evaluate relationship between serum Progesterone levels on the day of hCG trigger and ICSI outcome.
Method: This was a retrospective, non-interventional, observational, cohort study of patients undergoing ICSI at 21
Century Group of Hospitals, Killa Pardi and Surat, Gujarat during the period of January 2018 to March 2018. Patients
with age group of 20-40 years who underwent ICSI-ET using GnRH antagonist flexible protocol during this period,
had obtained 2 or more MII oocytes during retrieval and had at least one grade | embryo transferred were included in
this study. Women using donor oocytes were excluded. Serum progesterone levels were analysed on day of hCG
trigger. Total 165 patients were included in the study. They were divided into two groups, those with -hCG less than
or equal to 1.5 ng/ml and those with B-hCG more than 1.5 ng/ml. Student's t test and Chi square test were used to
compare the clinical pregnancy rates between two groups.

Results: Clinical pregnancy rate decreases with increase in serum progesterone levels on the day of hCG trigger.
Patients with serum progesterone levels <1.5 ng/ml had significantly higher clinical pregnancy rates than those with
progesterone levels >1.5 ng/ml (45% vs 6%; p :<0.001).

Conclusion: Pre-hCG rise in serum Progesterone concentration does not affect the oocyte quality. But, it significantly
decreases the chances of implantation and the clinical pregnancy rates.
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INTRODUCTION
fertilization (IVF).6-9.2510-12

Whether serum progesterone (P4) level on the day of

progesterone levels on clinical outcomes of in vitro

human chorionic gonadotropin (hCG) trigger is related to
the outcome of artificial reproductive technology (ART)
is still a debatable issue.*”

Few studies have shown no relationship between P4
elevation and clinical pregnancy rates, while others have
shown negative impact of extremely elevated

The mechanisms by which elevated P4 causes adverse
effect on IVVF outcomes remain unclear. According to
some studies, P4 rise (>1.5 ng/ml) may have deleterious
effects on endometrial receptivity. It causes acceleration
of the endometrial maturation process that subsequently
narrows the time frame for implantation and thus
decreases the pregnancy rates.314
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According to a recent systematic review, P4 elevation on
the day of hCG administration is associated with a
decreased chances of conception in fresh IVF cycles,
however P4 elevation does not have an adverse effect
during donor/recipient or frozen-thawed IVF cycles.?

A study suggested that day-5 blastocyst transfer may
overcome the adverse effect of P4 elevation on the
endometrium by providing sufficient time for the
endometrium to recover from the detrimental effect of
premature P4 elevation before transfer.’®> However, two
recent studies showed that P4 elevation on the day of
hCG trigger has a negative impact on ART outcomes in
blastocyst transfer cycles.>'® The level of P4 elevation
which can have a significant impact on ART outcomes
remains unclear.

The main objective of this study was to determine the
relationship between serum progesterone levels on the
day of hCG administration and the clinical pregnancy
rate.

METHODS

This was a  retrospective,  non-interventional,
observational, cohort study of patients undergoing ICSI at
21%t Century Group of Hospitals, Killa Pardi and Surat,
Gujrat during the period of January 2018 to March 2018.

Patients with age group of 20-40 years who underwent
ICSI-ET using GnRH antagonist flexible protocol during
this period, had obtained 2 or more MII oocytes during
retrieval and had at least one grade | embryo transferred
were included in this study. Total 165 patients were
included in the study. They underwent controlled ovarian
stimulation (COS) using GnRH antagonist flexible
protocol. Stimulation was started from second day of
menstrual cycle. Serum FSH, LH and estradiol levels
were measured on second day of menstrual cycle.
Stimulation was started using recombinant FSH.
Follicular monitoring was done using transvaginal
ultrasound.

Antagonist was added when leading follicle became 14
mm in size. Trigger was given when 3 or more follicles
reached 17 mm in diameter. Trigger was given with
either recombinant hCG alone or combination of
recombinant hCG and agonist. On the day of trigger,
serum LH, P4 and estradiol levels were measured. Oocyte
retrieval was done 34-36 hours after trigger under
transvaginal ultrasound guidance. ICSI was done then.
Embryo transfer was done 48-72 hours later under
ultrasound guidance. Embryos were further cultured till
day 5 or 6 that is till blastocyst formation, in patients who
had many embryos on day 2 or day 3. Sequential transfer
(blastocyst) was done on day 5 or day 6 in such cases.
Luteal phase support was given to all cases.

First B-hCG was done 14 days after embryo transfer. Ten
days later, transvaginal ultrasound was done. Clinical
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pregnancy was defined as the presence of at least one
gestational sac with detectable cardiac activity by
transvaginal sonography. The starting dose of
gonadotropins was individualized for each patient
according to age, BMI, antral follicle count, basal FSH
and LH levels and previous response to COS. Dose
adjustments were performed according to ovarian
response.

Exclusion criteria

All those patients who opted for ovum donation or
embryo donation were excluded from the study.

Progesterone measurement

Serum progesterone levels were measured on the day of
hCG administration. Samples were tested with
electrochemiluminescence immunoassay.

Statistical analysis

An elevated P4 level was arbitrarily defined as 1.5 ng/
ml; this cut-off facilitated comparison with other reported
data. This cutoff value is supported by the presence of
marked difference in gene expression profile between
patients with progesterone serum concentration above
and below the threshold of 1.5 ng/ml on the day of hCG
administration.’” Comparisons were made by Student’s t
test and Chi square analysis where applicable. P <0.05
was considered statistically significant.

RESULTS

The present study evaluated total 165 cases who
underwent ICSI at our 21t Century Group of Hospitals.
Patients were classified according to the progesterone
levels on the day of hCG trigger into two groups. Group
A with Progesterone level of less than or equal to 1.5
ng/ml and Group B with Progesterone level more than 1.5
ng/ml.

There were 143 patients in Group A and 22 patients in
Group B. Both the groups were compared using student's
t test and chi square test. p value of <0.05 was considered
statistically significant.

Mean age of patients in Group A was 30.03+4.64 years
and in Group B was 30.05+0.98 years. Mean age in both
the groups was comparable. There was no significant
correlation between the age of the patients and
progesterone level (p = 0.98).

On the day of transfer, mean endometrial thickness of
patients in Group A was 11.03+2.10 mm and that of
patients in the Group B was 10.32+1.81 mm. No
statistically significant difference was found between two
groups (p = 0.14).
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The mean number of oocytes retrieved, and number of
oocytes fertilized in Group A were 13.11+6.52 and
7.34+4.07 respectively. Similarly, the mean number of
oocytes retrieved, and number of oocytes fertilized in
Group B were 15.20+7.10 and 7.5+3.78 respectively.
Neither of them showed any significant correlation (p =
0.18 and p = 0.87). Thus, both the groups were
comparable to each other in terms of mean age, mean

endometrial thickness on the day of transfer, number of
oocytes retrieved, and number of oocytes fertilized. It
suggests that the pre-hCG rise in P4 concentration does
not affect the oocyte quality as there is no statistically
significant difference in the number of oocyte retrieved
and number of oocytes fertilized between the two groups
(p: 0.18 and p:0.87 respectively).

Table 1: Correlation between Progesterone level on the day of hCG trigger and different parameters of the study.

Progesterone level <1.5 ng/ml >1.5 ng/ml

No. cases 143 22

No. of cycles cancelled 00 06 <0.0001

Mean age 30.03+4.64 30.0+0.98 0.98

Mean endometrial thickness on the day of transfer 11.03+2.10 10.32+1.81 0.14

No. of oocytes retrieved 13.11+6.52 15.20+7.10 0.18

No. of oocytes fertilized 7.34+4.07 7.5+3.78 0.87

No. of cycles in which sequential transfer was done 84/143 7/16 X?=132p=0.25
In sequential transfer  42/84 1/7 X% =3.31 p=0.068

Pregnancy rate In single transfer 23/57 0/9 X% =7.47 p=0.006
Total 65/143 1/16 X2 =9.11 p<0.001

84 (58.74%) patients out of total 143 in Group A had
undergone sequential transfer, while 7 (43.75%) patients
out of total 16 from Group B had undergone sequential
transfer. In case of sequential transfer, pregnancy rate in
group A was 50% (42/84) while in group B, it was 14%
(/7). But, it was not statistically significant (p: 0.068).

The pregnancy rate in group A was 45% (65/143) while
in group B, it was 6% (1/16). It is statistically significant
as p value is <0.001 (p<0.005). Hence, we can conclude
that chances of clinical pregnancy rate are higher when
the Progesterone level on the day of hCG trigger is <1.5
ng/ml in fresh transfer cycles.

DISCUSSION

P4 elevation on the day of hCG triggering is not rare in
women undergoing IVF/ICSI. Pre-hCG elevation of P4 is
poor predictor of IVF outcome. In our retrospective
study, we have studied the relationship between P4
concentration on the day of trigger and clinical pregnancy
rate in fresh embryo transfer cycles. The present study
shows an adverse relationship between higher circulating
serum concentrations of P4 with clinical pregnancy rate.

In a study conducted by Schoolcraft MD, the relationship
of the circulating level of P4 on the day of hCG injection
to occurrence of clinical pregnancy was examined in 133
leuprolide acetate human menopausal gonadotropin
(hMG) in vitro fertilization cycles in women having at
least three embryos transferred.® Total 133 cycles were
included in the study. Three groups were made depending
on P4 concentration on the day of hCG trigger: those with
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P4 <0.5 ng/ml, between 0.5-0.9 ng/ml and >0.9 ng/ml.
Pregnancy rate in first group was 54%; in second group
24% and in third group 11%. The clinical pregnancy rate
decreased from 54% to 24% to 11% with increasing P4
concentrations. Because the rates in the two higher P4
groups were not statistically significantly different from
one another, these two groups were combined for further
analysis. Thus, the final conclusion was made that
progesterone concentrations of > 0.5 ng/mL were
associated with a significantly lower rate of pregnancy
(12/59, 20%) compared with <0.5 ng/mL (40/74, 54%, P
<0.005). This is similar to our study which also shows
that clinical pregnancy rate decreases with increase in P4
concentration. But, the cutoff for P4 was taken as 1.5
ng/ml instead of 0.5 ng/ml.

A study was conducted by Fanchin to find out the effect
premature elevation of plasma progesterone on pregnancy
rates of in vitro fertilization and embryo transfer.® 585
consecutive IVF-ET cycles undertaken in 518 patients of
23 to 42 years of age were studied prospectively. These
were divided into two groups according to plasma P4
levels observed on the day of hCG administration.
Plasma P4 of 0.9 ng/mL (2.9 nmol/L) was taken as an
arbitrary cutoff value. Group A included 485 IVF cycles
in which plasma P4 was 0.9 ng/mL (2.9 nmol/L); group B
included the remaining 100 cycles in which plasma P4
was >0.9 ng/mL (2.9 nmol/L). The number of mature
oocytes retrieved, the oocyte cleavage rate, and the
number of embryos obtained were similar in two groups.
Despite of this apparent similarity in oocyte quality, a
decrease in pregnancy rate and a trend for a decrease in
embryo implantation rate were observed in group B in
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comparison with group A. Thus, they concluded that pre-
hCG elevation in plasma P4 does not lead to decreased
oocyte quality but, it might alter endometrium receptivity
to embryo implantation. These results are similar to our
study in which the number of oocytes retrieved, and
number of oocytes fertilized are similar in both the
groups. Also, the clinical pregnancy rate is higher in
group A with low P4 concentration on the day of hCG
triggering (P4 <1.5 ng/ml) as compared to group B (P4
>1.5 ng/ml). But, the cut off for serum P4 in the present
study is 1.5ng/ml.

A retrospective, observational, single-centre cohort study
conducted by Bosch E evaluated the relationship between
serum progesterone levels on the day of hCG triggering
and the ongoing pregnancy rate in 4032 patients
undergoing IVF/ICSI cycles using GnRH analogues for
pituitary down-regulation.®® Ongoing pregnancy rates
were inversely proportional to serum progesterone levels
on the day of hCG (P <0.001 for overall trend),
irrespective of the GnRH analogue used for pituitary
down regulation. Similar to the present study, patients
with  serum progesterone levels <1.5ng/ml had
significantly higher ongoing pregnancy rates than those
with progesterone levels >1.5 ng/ml (31.0 versus 19.1%;
P = 0.00006. In the present study: 45% versus 6%; p
<0.001).

Li M conducted a study to evaluate the effects of elevated
serum progesterone level on the day of hCG injection on
clinical outcome in IVF-ET patients. > 655 IVF-ET
cycles were studied. The thresholds were set to 2.0 and
2.5ng/ml. The clinical pregnancy rate was lower in the
elevated P4 group (41.6% and 37.3%) than in control
(46.3% and 46.0%), but the difference was not
statistically significant (p = 0.197and p = 0.144). But in
our study, this difference was statistically significant.

Swati G conducted a similar observational study to
evaluate serum Progesterone levels on the day of hCG
trigger and its relation to IVF/ICSI outcome.'? 120
IVF/ICSI cycles were included in the study. Two study
groups were made; group A with P4 <1.5 ng/ml and
group B with P4 >1.5 ng/ml. Similar to the present study,
cutoff of serum P4 was taken as 1.5 ng/ml. Ongoing
pregnancy rates were inversely proportional to serum
progesterone levels on the day of hCG. Patients with
serum progesterone levels <1.5 ng/ml had significantly
higher ongoing pregnancy rates than those with
progesterone levels >1.5 ng/ml (46.6% vs. 17.24%; p =
0.028). These results are similar to the present study
which shows higher pregnancy rate in patients with P4
<1.5 ng/ml as compared to those with P4 >1.5 ng/ml
(45% vs. 6%; p <0.001). Similar to the present study, this
study demonstrates no deleterious effect of elevated P4
on embryo quality.

Larcher SJM conducted a study to determine the cut-off
value of P4 levels on the day of hCG administration that
are predictive of a subsequent decrease of the clinical
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pregnancy rate.!* Two cut-off values of serum P4 levels
were found, 0.7 and 1.46 ng/ml, dividing the population
in three groups: Low P levels: <0.7 ng/ml (n¥: 14),
Intermediate P levels : 0.7 to 1.46 ng/ml (n%25) and high
P levels: >1.46 ng/ml (n%15). There was a significant
difference in clinical pregnancy rates between patients
from the groups of low, intermediate and high P serum
levels (71.4%, 48.0% y 26.7%, p¥ 0.016 X2 test for
trend). That means pregnancy rate decreases with
increase in serum P4 levels which is similar to the present
study. But, the cutoff for P4 in the present study was
taken as 1.5 ng/ml.

CONCLUSION

Pre-hCG rise in serum Progesterone concentration does
not affect the oocyte quality. But, it significantly
decreases the chances of implantation and the clinical
pregnancy rates. Hence, once the serum Progesterone
crosses the critical level of 1.5 ng/ml, it is prudent to do
vitrification of all embryos and then transfer them in
subsequent cycle.
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