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Does the decrease in E2 levels between the trigger of
ovulation and embryo transfer atfect the reproductive
outcome in IVF-ICSI cycles?

HCG enjeksiyonu ve embriyo transferi arasindaki E2
seviyelerindeki diisiis, IVF-ICSI dongiilerinde iireme sonucunu
etkiler mi?
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Abstract

Objective: This study aimed to evaluate the effect of the rate of decline in serum estradiol (E2) levels between hCG injection and the day of embryo transfer
(ET) on the success of assisted reproductive technology (ART) in women with infertility of different etiologies.

Materials and Methods: Women 20-45 years of age who underwent a standard GnRH antagonist or long agonist protocol and fresh ET during day 3 of
their first ART cycle were included. Group 1 was diagnosed with low ovarian reserve, group 2 comprised high ovarian responders, and group 3 consisted of
normal responders. Both groups were divided into four subgroups according to the decrease in E2 levels between the day of hCG injection and the day of
ET. Subgroup A patients had a decrease of <20%, subgroup B a decrease of 20-40%, subgroup C a decrease of 41-60%, and subgroup D a decrease >60%.
The primary outcome measure was the effect of an E2 decline, based on the measurement of E2 on the day of hCG administration and day of ET, on the
implantation rate. The secondary outcome was the change in E2 values in these three groups.

Results: The study was conducted on 1.928 women. Of these, 639 were poor responders (group 1), 502 were high responders (group 2), and 787 women
had a normal ovarian response (group 3). Patients with a 60% decrease in their E2 levels on the ET day after hCG had a lower live birth rate (LBR) and
higher miscarriage rate (MCR), except normoresponders, in whom a similar decline was significant only with respect to MCR.

Conclusion: We indicate that high ovarian responders who underwent fresh ET cycles with a 60% decrease in their E2 levels on the ET day after human
chorionic gonadotropin had lower LBRs and higher miscarriage. However, in normoresponder women, this decline was only significant in miscarriage.
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Amac: Bu calisma, farkh etiyolojilere bagh infertilitesi olan kadinlarda embriyo transfer giinti olan hCG enjeksiyonu arasinda serum E2 diizeylerindeki

dusus hizinin yardimer treme teknolojisi (ART) basarisina etkisini degerlendirmek amaciyla yapilmistir.

Gerec ve Yontemler: Ocak 2011-Aralik 2018 tarihleri arasindaki veriler Tup Bebek Klinigi hastane kayitlarindan ahnmisur. {lk ART sikluslarmin 3.
gununde standart bir GnRH antagonisti veya uzun agonist protokolu ve taze embriyo transferi uygulanan 20-45 yas arast kadinlar dahil edildi. Grup-1
yumurtalik rezervi dustik olanlardan, Grup-2 ytiksek yumurtalik yaniti verenlerden, Grup-3 normal yanit verenlerden olustu. Her iki grup hCG enjeksiyon

PRECIS: High ovarian responders who underwent fresh ET cycles with a 60% decrease in their E2 levels on the ET day after HCG had lower live
birth rates and higher abortion rates. However, in normoresponder women, this decrease was significant only in abortion rates. In patients with
low ovarian reserve, the change in E2 between HCG and the third day ET had no clinical effect.
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gunt ile embriyo transfer gini arasinda E2 dtizeyindeki azalmaya gore dort alt gruba ayrildi. Alt grup A hastalarinda <%20, alt grup B'de %20-40, alt grup
Cde %41-60 ve alt grup D'de >%60 azalma vardi. Hastalarm demografik ozellikleri ve tiip bebek sonuclart ¢ikarldi.

Bulgular: Calisma 1.928 hasta ile yapildi. Bunlardan 639u dustik over yaniti veren (grup 1), 502’si ytiksek over yaniti veren (grup 2) ve 787 kadimim normal
yumurtalik yaniti vard (grup 3). hCG’'den sonraki embriyo transfer gintunde E2 duzeylerinde %60 azalma olan hastalarin disik dogum agirligi daha dusiik
ve dustik yapma orani daha ytiksekti, ancak normo-yanit verenler hari¢ benzer bir duststin sadece dustik yapma oraninda anlamh oldugu gosterilmistir.
Sonug: Insan koryonik gonadotropinden sonraki embriyo transfer giiniinde E2 seviyelerinde %60°lik bir dustisle taze embriyo transfer sikluslart uygulanan
yuksek over yanith kisilerin, daha dustik canli dogum oranlarina ve daha ytiksek dustik yapma oranlarina sahip oldugunu belirtiyoruz. Ancak, normo yanit

veren kadinlarda bu dusts yalmzca diistik yapmada anlamhyd.

Anahtar Kelimeler: E2 dustst, yuksek over yaniti, canli dogum orani, diisik over rezervi, dusiik yapma oram

Introduction

Implantation is the most important step in assisted reproductive
technologies (ARTs), but the process is still poorly understood.
However, it has been shown that implantation is strongly
related to endometrial receptivity, which in turn is affected by
serum estradiol (E2) and progesterone (P) levels!. The results
clearly showed that very low or supraphysiological E2 levels
have a negative impact on the reproductive outcome.

E2 levels that become supraphysiological following ovarian
hyperstimulation during gonadotropin therapy may decline
promptly after therapy is stopped prior to the hCGinjection. This
response is due to the withdrawal of the injected gonadotropins
and aspiration of the granulosa cells during the oocyte retrieval
process. The decrease is more severe in high-responder patients
and may lead to low CPRs due to deteriorating endometrial
receptivity. Accordingly, patients with early and rapid declines
in P levels receive luteal support during the early stages of In
vitro fertilization (IVF)®. However, whether the decrease in E2
levels affects endometrial receptivity or the success of treatment
on the day of hCG injection and ET is unclear.

The aim of this study was to evaluate the effect of the rate of
decline in serum E2 levels between hCG injection and the
day of ET on the success of ART in women with infertility of
different etiologies. In a secondary analysis, these findings were
evaluated in three groups of patients with a poor, normal, or
high response to gonadotropin therapy.

Materials and Methods

This study was a retrospective, single-center cohort trial
at the IVF clinic of the University of Health Sciences School
of Medicine, Etlik Zubeyde Hanmim Research and Training
Hospital (Turkey). The study period was from January 2011
to December 2018. The study protocol was approved by the
hospital ethics committee (Etlik Zubeyde Hamm Research
and Training Hospital, no: 90057706-799, date: 19.02.2019).
Signed informed consent was obtained from all patients.

Women 20-45 years of age who underwent a standard
gonadotropin-releasing hormone (GnRH) antagonist or long
agonist protocol and fresh ET during day 3 of their first ART
cycle were included in the study. Patients who had an organic
pathology involving the uterus and/or endometrium or whose
treatment protocol differed from antagonist or long luteal
agonist protocols for ovarian hyperstimulation were excluded,

200

as were those with previous IVF-ICSI cycles, who currently
had a freeze-thaw cycle, or who underwent day 5 ET. To take
advantage of the participants, we did not exclude patients we
could not follow up until birth.

In our study population, patients who underwent ET on day
3 and had an antral follicle count (AFC) <11, a serum anti-
Mullerian hormone (AMH) level <1.1 ng/mL, and <4 collected
oocytes"® were diagnosed with low ovarian reserve and assigned
to group 1. Group 2 comprised high ovarian responders who
met the inclusion criterion and had a peak E2 level >3000 pg/
mL on the day of hCG administration, >15 retrieved oocytes,
or a basal AFC >10®. Patients with E2 values above 4000"?
were given an agonist trigger for OHSS prophylaxis. Group 3
consisted of normal responders with a peak E2 level of 500-
3000 pg/mL on the day of hCG administration, 5-15 retrieved
oocytes, and a basal AFC of 7-10¢".

Each group was divided into four subgroups according to the
decrease in E2 levels between the day of hCG injection and
the day of ET. Subgroup A patients had a decrease of <20%,
subgroup B a decrease of 20-40%, subgroup C a decrease of
41-60%, and subgroup D a decrease >60%"?. Differences in
the implantation rate (IR), CPR, miscarriage rate (MCR), and
live birth rate (LBR) among subgroups were assessed.

Age, body mass index (BMI) [weight (kg)/height x height (m?)],
follicle stimulating hormone (FSH), and E2 values on the third
day of menstruation, total AFC, duration of infertility (months),
E2 levels on the days of hCG administration and ET, number of
retrieved oocytes, and number of mature oocytes were recorded.
In conventional protocols, recombinant FSH (Gonal-F, Merck
Serono, Germany; Puregon, Organon, the Netherlands) with or
without human menopausal gonadotropin (Menogon, Ferring
Pharmaceuticals, Germany, Merional, IBSA, Switzerland)
was used at doses ranging from 150 IU/day to 450 1U/day in
accordance with body mass index, patient age, and the number
of antral follicles. Patients underwent pituitary downregulation
using the luteal long protocol with a GnRH agonist (Lucrin,
Abbott, France) or the GnRH antagonist protocol (Cetrotide,
0.25 mg/day, Serono, Germany). During controlled ovarian
hyperstimulation (COH), we monitored serum hormone levels,
the size and count of follicles, and endometrial thickness.
Recombinant hCG ( 250 mg Ovidrel; Serono) was administered
to trigger ovulation when at least two leading follicles reached
218 mm in diameter. Transvaginal ovum pick-up was
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performed 34-36 h after ovulatory induction. Oocyte pick-up
(OPU) was conducted under general anesthesia, followed by
ET on day 3 post-retrieval. Serum E2 levels on the day of hCG
administration and on the day of ET were measured using an
electrochemiluminescence immunoassay kit (Roche Diagnostics
GmbH, Mannheim, Germany). Patients who underwent ET
received luteal phase support with a P-containing vaginal gel
(90 mg/d twice daily, Crinone 8% vaginal gel, Merck-Serono,
Switzerland) after oocyte collection and continued during
pregnancy until approximately 12 weeks of gestation.

The primary outcome measure was the effect of an E2
decline, based on the measurement of E2 on the day of hCG
administration and day of embryo transfer, on IR (positive
B-hCG test 210 IU, 10 days after embryo transfer), CPR
(presence of an intrauterine gestational sac detected on
transvaginal USG), MCR (spontaneous pregnancy loss before
20 weeks of gestation) and LBR (the delivery of a viable infant
any time after 24 weeks gestation) in the three groups of patients
(normal, high, and poor responders). The secondary outcome
was the change in E2 values in these three groups. The decline
was graded as <20%, 20-40%, 40-60% and >60%.

Statistical Analysis

SPSS 20 (IBM Corp. released 2011. IBM SPSS Statistics
for Windows, version 20.0, Armonk, NY: IBM Corp.) was
used to evaluate the data. The data were investigated using

Table 1. Clinical characteristics of subjects

visual (histograms, probability plots) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk’s tests) to determine their
normal distribution. A One-Way ANOVA and Kruskal-Wallis
test were used to compare continuous variables with a normal
and non-normal distribution, respectively. Differences between
groups were evaluated using Student’s t-test for parametric
data and the Mann-Whitney U-test for non-parametric data.
Relationships between categorical variables were analyzed using
a chi-square test. A p-value <0.05 was considered to indicate
statistical significance.

Results

The study was conducted on 1.928 women. Of these, 639 were
poor responders (group 1), 502 were high responders (group
2), and 787 women had a normal ovarian response (group 3).
The age range of the patients was 20-45 years, and the duration
of infertility ranged from 12 to 112 months.

The clinical characteristics of the three groups are presented in
Table 1. Patient age, basal FSH and E2 levels were significantly
higher in group 1 than in groups 2 and 3. AFC, duration of
infertility, E2 levels on the day of hCG injection and day of
ET, number of retrieved embryos, number of mature oocytes,
and IR, CR, and LBR were significantly lower in group 1 than
in groups 2 and 3. Group 2 had the highest IR and CPR, and
group 3 the highest LBR. The total number of miscarriages

-

Age (years) 36.7+7.5P¢
BMI (kg/m?) 26.9+5.1
Basal FSH (IU/L) 10.8+6.2b¢
Basal E2 (pmol/L) 55.8+47.5"¢
AFC 5.7+3.4b¢
Infertility duration (month) 65.0+64.7"¢

E2 value on HCG day (pmol/L)
E2 value on ET day (pmol/L)
No. of retrieved oocytes

No. of mature oocytes
Implantation rate (%)

Clinic pregnancy rate (%)
Miscarriage rate (%)

Live birh rate (%)

Data presented as mean + SD or n (%). BMI: Body mass index, AFC: Antral follicle count, FSH: Follicle stimulating hormone, E2: Estradiol, P: Progesterone, HCG: Human chorionic

gonadotropin, ET: Embryo transfer

**The total number of miscarriage and live births did not add up to the number of pregnancies as the results of the patients with clinical pregnancy was not obtained.

1354.6£1070.3>
803.9+639.1b¢
3.743.0b¢

3212 .4b¢

184 (28.7)<

155 (24.2)><

53 (28.8)

101 (15.8)>¢

“There was a significant difference with compared group 1 in post-hoc comparison.
"There was a significant difference with compared group 2 in post-hoc comparison.
“There was a significant difference with compared group 3 in post-hoc comparison.

28.8+4.6 29.5+4.7 <0.001
27 .4+5.2¢ 25.9+4.930 <0.001
5.9£2.5 6.9+1.6 <0.001
44.3+18.6 47.5+27.2 0.001

22.7+7.1¢ 12.9:6.1 <0.001
81.1+£50.2¢ 69.0+£53.3 <0.001
3113.8+1841.0° 2209.3+1103.6 <0.001
2452 .4£1588.1¢ 1463.1+859.5 <0.001
16.6+8.6¢ 10.0£2.9 <0.001
11.8+6.6¢ 7.5+3.0 <0.001
246 (49.0) 325 (41.2) <0.001
201 (40.0) 289 (36.8) <0.001
60 (24.3) 85(26.2) 0.588

127 (25.4) 185 (23.5) <0.001
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and live births did not add up to the number of pregnancies
because the results of all patients with clinical pregnancy were
not obtained.

Table 2 shows the LBR, MCR, IR, and CPR following fresh ET
in poor responders (group 1), high ovarian responders (group
2), and normoresponders (group 3) with different E2 declines.
In poor responders (group 1), the rate of decrease in the E2
level had no effect on LBR or MCR. In addition, the highest
CPR and LBR were in subgroup 1A, which interestingly also
had the highest MCR. However, these differences relative to
the other subgroups were not statistically significant. In group
2, MCR was highest and LBR lowest in subgroup 2D, whereas
IR was lowest in subgroup 2C. In normoresponders (group 3),
MCR was significantly higher and LBR significantly lower in
subgroup 3D (p<0.05) than in subgroups 3A and 3B.

Table 3 shows the clinical features and cycle outcomes of women
with high ovarian responses who had a rate of serum estradiol
decline of more or less than 60%. High responders were
further analyzed according to the ratio of E2 decline in Table

3 (<60% and >60%). The comparison showed that patient age,
duration of infertility, basal FSH, P level on hCG day, number
of retrieved oocytes, ET, mature oocytes, IR, and CPR were
similar (p>0.05). However, BMI, AFC, E2 on the day of hCG
injection, and MCR were higher in high responders with an E2
decline >60%, whereas LBR was lower. In normoresponders,
age, E2 level on hCG injection day, and MR were significantly
higher, whereas LBR was significantly lowerin women with an
E2 decline >60% (Figure 1).

Table 4 shows the clinical features and cycle outcomes of
women with normoresponders (Group 3) who had a rate of
serum estradiol decline of more or less than 60%. Patients
with a 60% decrease in their E2 levels on the ET day after hCG
had a lower LBR and higher MCR, except normoresponders,
in whom a similar decline was significant only with respect to
MCR (Table 4, Figure 1). In patients with low ovarian reserves,
the change in E2 between hCG and ET days had no effect on
any clinical variable.

Table 2. Live birth, abortion, implantation and clinical pregnancy rates of fresh embryo transfer cycles in poor responders (Group 1), high ovarian
responders (Group 2) and women with normal ovarian responses (Group 3) in subgroups with different E2 declines on the embryo transfer day 3

No. of patients

Groups (%) (IPR %)

Group 1 (n=639)

Subgroup A (E2%<20) 38 (8.9) 15 (39.4)
Subgroup B (E2%20-40) 125 (19.5) 33 (26.4)
Subgroup C(E2%41-60) 244 (38.1) 75 (30.7)
Subgroup D (E2%>60) 232 (36.3) 61 (26.2)
P value 0.115
Group 2 (n=502)

Subgroup A (E2%<20) 119 (23.7) 61 (51.2)
Subgroup B (E2%20-40) 162 (32.3) 94 (58.0)
Subgroup C (E2%41-60) 140 (27.9) 54 (38.5)
Subgroup D (E2%>60) 81 (16.1) 37 (45.6)°
P value 0.007" 0.135
Group 3 (n=787)

Subgroup A (E2%<20) 150 (19.1) 65 (43.3)
Subgroup B (E2%20-40) 228 (29) 90 (39.4)
Subgroup C (E2%41-60) 306 (39) 135 (44.1)
Subgroup D (E2%>60) 103 (12.8) 35 (35)

p 0.362

E2: estradiol. Data presented as 1 (%).

": Significant difference between Subgroup-2-D and Subgroup 2-A and 2-B (p<0.001).

#: Significant difference between Subgroup 2-D and Subgroup 2-A,2-B and 2-C (p<0.001).
*: Significant difference between Subgroup 2-D and Subgroup 2-B and 2-C (p:0.007)

& Significant difference between Subgroup 3-D and Subgroup 3-A and 3-B (p:0.011).

€: Significant difference between Subgroup 3-D and Subgroup 3-A and 3-B (p:0.014)
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Implantation

Sl Miscarriage Live birth
Op/or)egnancy (@423 (MCR %) (LBR %)
15 (39.4) 6 (40) 9 (23.6)
30 (24.0) 7(21.2) 23(18.4)
62 (25.4) 19 (25.3) 43 (17.6)
48 (20.6) 21 (34.4) 26 (11.2)
0.086 0.358 0.082

50 (42.0) 8 (13.1) 38 (31.9)
73 (45.0) 12 (12.7) 52 (32.0)
45 (32.1) 15 (27.7) 30 22.4)
33 (40.7) 25 (67.5)° 7(8.6)
<0.001" <0.001"
60 (40.0) 15 (23.0) 43 (28.6)
83 (36.4) 16 (17.7) 64 (28.0)
116 (37.9) 37 27.4) 65 (21.2)
30 (30) 17 (A7)* 13 (13)¢
0.419 0.006* 0.034*
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Table 3. Clinical features and cycle outcomes of women with high
ovarian responses who had a rate of serum estradiol decline of more

or less than 60%

<
(n=421)

Age (years)
*BMI (kg/m?)

Infertilityduration
(month)

Basal FSH (IU/L)
Basal E2 (pmol/L)
AFC

E2 value on HCG
day (pmol/L)

P value on HCG
day (ng/mL)

No. of retrieved
oocytes

No. of mature
oocytes

Live birth
Miscarriage
Implantation

Clinical pregnancy

Data presented as mean = SD or n (%). BML Body mass index, AFC: Antral follicle
count, FSH: Follicle stimulating hormone, E2: Estradiol, P: Progesterone, HCG: Human

%60
28.7+4.7
27.4+5.4
82.0+52.2

5.9+1.7
43.6£18.5
22.4+7.2

3013.4+£1699.8

1.3+£1.3

16.5+7.8

12.2+6.3

121 (28.7)
35 (16.7)

209 (49.6)
168 (39.9)

chorionic gonadotropin, ET: Embryo transfer

>%60
(n=81)

30.1£3.8
29.2+5.0

79.6£39.9

5.5+1.5
48.9+15.3
26.5+5.5

4494.3+£2256.2

1.5+1.0

18.7£9.1

11.8+6.4

6 (7.4)

25 (67.5)
37 (45.6)
33 (40.7)

-

0.072
0.040

0.708

0.407
0.006
<0.001

<0.001

0.391

0.115

0.688

<0.001
<0.001
0.513
0.888

Table 4. Clinical features and cycle outcomes of women with
normo-responders (Group-3) who had a rate of serum estradiol
decline of more or less than 60%

Age (years)
*BMI (kg/m?)

Duration of
infertility (month)

Basal FSH (1U/L)
Basal E2 (pmol/L)
AFC

E2 on HCG day
(pmol/L)

p on HCG day
(ng/mL)

No. of retrieved
oocytes

No.of mature
oocytes

Live birth
Miscarriage
Implantation

Clinical pregnancy

<%60
(n=687)

29.2+4.8
26.1+4.9

60.5£53.6

6.9+1.6
46.8+30.6
13.0+6.1

2158.5+1029.4

1.0£0.5

10.1+2.9

7.8+2.9

172 (25.1)
68 (23.4)

290 (42.3)
259 (37.8)

>%60
(n=100)

31.2+4.5
25.6+5.2

77.2£57.5

7.2+1.7
50.5£25.9
12.8+6.3

2627.8+1400.5

1.1+0.6

10.0£3.0

7.8+3.0

13 (13)
17.(17)
35 (35)
30 (30)

<0.001
0.120

0.106

0.060
0.210
0.646

<0.001
0.106
0.744

0.971

0.025
<0.001
0.105
0.052

Data presented as mean = SD or n (%). BML Body mass index, AFC: Antral follicle
count, FSH: Follicle stimulating hormone, E2: Estradiol, P: Progesterone, HCG: Human
chorionic gonadotropin, ET: Embryo transfer

70% -

50% -

30% -

20% -

10% -

<20

20-40 | 40-80

All participants

>60

<20 | 20-40

40-60

Group 1

<20

Group 2

20-40 | 40-80

=60 <20

= LBR = MCR

20-40 | 40-80

Group 3

>60

Figure 1. Live birth and miscarriage rates in poor responders (Group 1), high ovarian responders (Group 2) and women with normal
ovarian responses (Group 3) in subgroups with different E2 declines on the embryo transfer day 3

Discussion

We found that high ovarian responders who underwent fresh
ET cycles with a 60% decrease in their E2 levels on the ET
day after HCG had lower live birth rates and higher abortion

rates. However, in normoresponder women, this decrease was
significant only in abortion rates. In patients with low ovarian
reserve, the change in E2 between HCG and the third day ET
had no clinical effect.
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In our study, the decrease in E2 after the cessation of
gonadotropin injection was more prominent in high responders
than in low or normal responders. Although this decline in
high-responder patients reduces the risk of OHSS, its effect
on CPR and LBR is unclear. E2 plays a role in the expression
of E2-induced growth factor and E2 receptors"?, and the
induction of sufficient P receptors is needed for subsequent P
stimulation?. Thus, a sudden decrease in E2 may negatively
affect implantation®.

The results of early studies of IVF cycles showed that E2 values
measured 24 h after hCG administration are not predictive of
reproductive outcome!>!'®. Ozdegirmenci et al."> reported a
38% CPR in women with a 30% E2 decline, but in Huang’s
study"®, the number of women with a 30% decrease was too
small to allow a statistical comparison.

The number of patients with an E2 decline >60% was higher
in poor responders than in high and normoresponders (36.3%
vs. 16.1% and 12.8%, respectively). The subgroup analysis
showed that, despite different increments in the E2 decline
(subgroup A <20%, subgroup B 20-40%, subgroup C 41-
60%, subgroup D >60%), there was no statistically significant
difference among the three groups of responders in terms of
IR and CPR. However, MCR was significantly higher and LBR
significantly lower in subgroup D of the high responders.

An analysis of our patient groups according to the decline in
E2 (>60% vs. <60%) showed that high responders with an E2
decline >60% had a lower LBR and higher MCR, whereas IR
and CPR did not differ from the corresponding rates in normal
and poor responders. In normoresponders with an E2 decline
>60%, the E2 level on the day of hCG injection, as well as LBR
and MCR, were higher, and the patients were older. While CPR
was lower in this group, the difference compared to the other
two groups was not statistically significant. We think that the
differences in age and BMI may have been a good explanation
for the E2 reduction (E2% <20 ~>60%) within the same group.
Moreover, the patients’ individual cellular response to this
mechanical destruction after OPU may also have played a role
in this situation.

We also found that the ovarian response and the number of
mature oocytes were positively correlated with a favorable
IVF outcome. Poor responders with the highest basal E2 level,
lowest AFC, and lowest E2 level on the day of hCG injection
had the lowest LBR. The main source of post-hCG E2 is the
pre-ovulatory E2 produced by oocytes during gonadotropin
stimulation. The post-hCG E2 level has been studied for its
ability to predict IVF-ET outcome. For example, in an early
study by Huang et al."”, an increase or decrease in the E2 level
one day after hCG administration had no effect on the cleavage
and fertilization rates of high and low responders.

Few studies have evaluated E2 levels at the beginning of the
luteal period. Diluigi et al."® divided their patients into two
groups according to ovarian responses and then measured E2
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values on the day of hCG and 2 days after OPU. After calculating
the rates of E2 decline, they found that IR and CPR were lower
in high responders with an E2 decline of 280%. In our study,
we grouped the patients according to their response to ovulation
induction and then calculated the percent reduction in E2
levels between the hCG and ET days in each group to analyze
the effect of E2 decline rates on the response to gonadotropin
therapy. The results showed a significant decline in LBR and
an increase in MCR, especially in high and normoresponders,
when the E2 decline was >60% (subgroup D). Thus, although
the risk of OHSS in these patients is lower due to the sharp
decline in serum E2 levels, there is no favorable effect on
pregnancy outcome. Whether subgroup D-type patients will
benefit from E2 supplementation remains to be investigated.
In our study, we focused on particular groups of patients
(poor responders, high responders, and normal responders) in
contrast to similar studies on the effect of E2 on ART"*'. In
addition, our study is one of the few that evaluated E2 levels
on the day of ET rather than during the mid-luteal phase.
Our results included LBR, which is not reported in most ART
studies.

Study Limitations

Our study also has several limitations, especially its retrospective
nature and the limited number of patients.

Conclusion

Nonetheless, our findings indicate that the E2 decline on the
day of ET may negatively affect ART results in high and normal
ovarian responders. Routine measurement of this decline may
indicate the need for E2 support alongside P supplementation
during the early luteal period. However, larger multicentric
studies with prospective designs are needed to definitively
determine the relationship of E2 decline with LBR and MCR.
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