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Abstract: The prediction of IVF success was based on the 

quantitative levels of estradiol on a specific day in down-

regulated cycle, however its role beyond that stage 

remains controversial. On the day of hCG trigger, due to 

increased number of follicles, high estradiol levels lead to 

low endometrial receptivity and thus decreased 

pregnancy rates in IVF cycles. Different cutoffs of serum 

estradiol levels have been observed on day 4–6 and on the 

day of hCG trigger during the stimulation cycle. Based 

on the aforesaid facts, the aim of our study was to assess 

the role of serum estradiol levels and treatment in 

previously failed IVF cycles. 
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INTRODUCTION 

 

The prime concern in in vitro fertilization (IVF) cycle 

is to obtain sufficient number of mature oocytes, good 

quality embryos, and finally achieve a successful 

pregnancy. The high cost and relatively low 

implantation rates in IVF have given rise to the need 

to evaluate the predictors of success in these women. 

Prediction of successful IVF outcome has focused on 

clinical research for many years. Previous reports 

suggest the role of various parameters like levels of 

hormones [follicular stimulating hormone (FSH), 

estradiol/ E2 , inhibin A, and inhibin B], number of 

ovarian antral follicles, value of progesterone ,anti-

mullerian hormone, and the influence of woman’s age 

in predicting successful pregnancy in IVF cycles . 

Clearly the cut off value of serum Progesterone 

hormone ( p4 ) remains the main prerequisite for 

planning an embryo transfer . If the Progesterone value 

must be low than 1.2 ng/ml to perform an embryo 

transfer and for a successful pregnancy in an IVF 

outcome.  

The role of estradiol (E2) in IVF cycles is well known 

up to the fertilization stage, however its role beyond 

that stage remains controversial. On the day of hCG 

trigger, due to increased number of follicles, high 

estradiol levels lead to ovarian hyper stimulation 

(OHSS) and low endometrial receptivity causing 

decreased pregnancy rates in IVF cycles. 
 

MATERIALS AND METHODS 
 

Materials and Instruments: 

Culture media, oil. 

Instruments: 

Microscope, Incubators, Laminar Air Flow, 

Micromanipulator, Heating blocks, Stopwatches, 

Culture dishes, Centre well dishes, Glass pipette, 

Collection containers. 
 

METHODOLOGY 
 

• The study was performed on women underwent 

IVF procedure. All patients who underwent ET 

procedures were accountable for this study from 

August 2022 to January 2023. 

• Ethics committee approval was not required for 

this study because it involved retrospective data 

analysis. 

• To generate homogeneous study groups we 

excluded women aged ≥40years at the time of   

ET. 

• To ensure a similar endometrial receptivity 

between the groups, serum estradiol (E2) levels 

were determined on the human chorionic 

gonadotropin (hCG) day of the fresh ET cycle and  

endometrial preparation cycle in the  frozen 

embryo transfer  cycle . 

• The live birth rate was considered the primary 

outcome. The clinical pregnancy and miscarriage 

rates were considered secondary outcomes. 

• There was no restriction on the stimulation 

protocol among the participants recruited for the 

pooling group. 
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• However, for the final oocyte maturation, a fixed 

250 µg of recombinant hCG was used 

subcutaneously for all stimulated cycles. All the 

embryos were generated by intracytoplasmic 

sperm injection (ICSI) and vitrified afterwards. 

• At least two ICSI cycles were performed. 

Embryos recruited from the last cycle were also 

vitrified. 

• The embryo obtained for each cycle was kept in 

culture until the blastocyst stage in women 

undergoing blastocyst ET. Embryo that reached 

the blastocyst stage was frozen.  

• In women undergoing ET at the cleavage stage, 

the obtained embryo that reached the cleavage 

stage were frozen.  

• The whole cohort was thawed on the appropriate 

day, if vitrified, of the developmental stage and 

selected for transfer as the best-quality embryos 

according to the morphologic assessment criteria. 

• Luteal phase support was initiated on the day of 

the oocyte pickup procedure for the fresh ET  and  

for the frozen embryo transfer . 

• We used readymade solutions available for 

embryo vitrification and thawing procedures. For 

vitrification procedure the embryos in the 

cleavage stage were placed for 10 minutes and the 

blastocyst for 12-13 minutes in equilibration 

solution at room temperature. 

• Afterwards, the embryos were shifted to 

vitrification solution for 40 seconds and finally 

immersed into liquid nitrogen (minus 196 

degrees). 

• The thawing process was started with the removal 

of the cryolock or vitrifit( cryo devices) from the 

liquid nitrogen and keeping the embryos in the 

first thawing solution at 37 °C for 60 seconds and 

followed by series of thaw wash steps in second 

solution for 3 minutes and 6 minutes  at room 

temperature. 

• Following this, they were transferred into the 

priorly made equilibrated  culture solution in a 

petridish and kept for culture inside an incubator 

until the embryo transfer . 
 

RESULTS 

 

Comparison of outcome hormonal predictions of 

estradiol values in all parameters 

Parameters Estradiol level 

of≤75 pg/mL 
Estradiol 

levelof >75 

pg/mL 

Mean (±SD) age (y) 34.1 ± 4.6 35.0 ± 4.2 

Pregnancy rate (%) (03/19) 15.7% (52/100) 

52% 

Mean (±SD) no. of 

oocytes retrieved per 

cycle  

5.8 ± 3.0 10.2 ± 3.6 

Mean (±SD) no. of 

embryos transferred 

per cycle 

2.2 ± 1.5 2.2 ± 1.5 

 

CONCLUSION 

 

Although estradiol levels of >75 pg/mL and p4 low 

values (<1.2 ng/ml) are highly predictive of improved 

Pregnancy Ratesin cycles using luteal support, no test 

of ovarian reserve is precise enough to merit total 

reliance on the results. Setting an estradiol level of 75 

pg/mL as a cutoff for allowing patients to proceed with 

ovulation induction should be viewed cautiously. 

Because laboratory estradiol levels vary between and 

within assays, the level of 75 pg/mL should be used 

only as a guideline. Further study on this subject will 

be necessary to investigate the proposed range of 

hormonal values (E2, P4) for optimizing the IVF 

outcomes. 
 

REFERENCE 

 

1. Licciardi FL, Liu HC, Rosemwaks Z. Day 3 

estradiol serum concentrations as prognosticators of 

ovarian stimulation response and pregnancy outcome 

in patients undergoing in vitro fertilization. Fertil 

Steril. 1995;5:991–994.  

2.  Yanushpolsky EH, Hurwitz S, Tikh E, et al. 

Predictive usefulness of cycle day 10 follicle-

stimulating hormone level in a clomiphene citrate 

challenge test for in vitro fertilization in women 

younger than 40 years of age. Fertil Steril. 

2003;1:111–115. doi:10.1016/S0015-0282 (03) 00499 

-0. 

3. Hofmann GE, Danforth DR, Seifer DB. Inhibin-B: 

The physiologic basis of the clomiphene citrate 

challenge test for ovarian reserve screening. Fertil 

Steril. 1998;3:474–477. doi: 10.1016/S0015-

0282(97)00531-1.  

4. Tomas C, Nuojua-Huttunen S, Martinaken H. 



© October 2023| IJIRT | Volume 10 Issue 5 | ISSN: 2349-6002 

IJIRT 161608 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 150 

Pretreatment transvaginal ultrasound examination 

predicts ovarian responsiveness to gonadotrophins in 

in vitro fertilization. Hum Reprod. 1997;2:220–223. 

doi: 10.1093/humrep/12.2.220.  

5. Hendriks DJ, Mol BW, Bancsi LF, et al. Antral 

follicle count in the prediction of poor ovarian 

response and pregnancy after in vitro fertilization: a 

meta-analysis and comparison with basal follicle-

stimulating hormone level. Fertil Steril. 2005;2:291–

301. doi: 10.1016/j.fertnstert.2004.10.011.  

6. Ficicioglu C, Kutlu T, et al. Early follicular 

antimullerian hormone as an indicator of ovarian 

reserve. Fertil Steril.2006;3:592–596. doi:10.1016/j. 

fertnstert.2005.09.019.  

7. Hull MG, Fleming CF, Hughes AO, et al. The age 

related decline in female fecundity: a quantitative 

controlled study of implanting capacity and survival of 

individual embryos after in vitro fertilization. Fertil 

Steril. 1996;4:783–790. 

8. Scott RT, Hofmann GE, Oehninger S, et al. 

Intercycle variability of day 3 follicle-stimulating 

hormone levels and its effect on stimulation quality in 

in vitro fertilization. Fertil Steril. 1990;2:297–302.  

9. Ocal P, Aydin S, Cepni J, et al. Follicular fluid 

concentrations of vascular endothelial growth factor, 

inhibin A, inhibin B in IVF cycles: are they markers 

for ovarian response and pregnancy outcome. Eur J 

ObstetGynecolReprod Biol. 2004;2:194–199. 

doi: 10.1016/j.ejogrb.2004.01.034.  

10. Khalaf Y, Taylor A, Braude P. Low serum E2 

concentrations after five days of controlled ovarian 

hyperstimulation for in vitro fertilization are 

associated with poor outcome. Fertil Steril. 2000; 

74:63–66. doi: 10.1016/S0015-0282(00)00569-0.  

11. Devroey P, Bourrgain C, Macklon NS, et al. 

Reproductive biology and IVF: ovarian stimulation 

and endometrial receptivity.TrendsEndocrinol Metab. 

2004;15:84–90. doi: 10.1016/j.tem.2004.01.009.  

12. Anifandis G, Koutselini E, Louridas K, et al. 

Estradiol and leptin as conditional 

prognosticIVFmarkers. Reproduction. 2005;129:531–

534. doi: 10.1530/rep.1.00567.  13. Papageorgiou T, 

Guibert J, Goffinet F, et al. Percentile curves of serum 

estradiol levels during controlled ovarian stimulation 

in 905 cycles stimulated with recombinant FSH show 

that high estradiol is not detrimental to IVF 

outcome. Hum Reprod. 2002; 17:2846–2850. 

doi: 10.1093/humrep/17.11.2846.  

14. Speroff L, Glass RH, Kase AG. Clinical 

gynecologic endocrinology and infertility. Maryland: 

Williams & Wilkins; 1994. Regulation of menstrual 

cycle; pp. 141–183.  

15. Tesarik J, Mendoza C. Nongenomic. Effects of 17 

beta-estradiol on maturing human oocytes 

J.ClinEndocrinol Metab. 1995;80:1438–1443.  

16. Weghofer A, Margreiter M, Fauster Y, et al. Age-

specific FSH levels as a tool for appropriate patient 

counseling in assisted reproduction. Hum Reprod. 

2005;20(9):2448–2452. doi: 10.1093/humrep/dei076. 


