Machine learning prediction of usable blastocyst yield in hp-hMG-only ICSI cycles:
A multicenter retrospective analysis
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OBJECTIVE BACKGROUND m Methods Sensitivity analysis (n=345 cycles without complete Mil data)

» Showed similar predictive accuracy, with an absolute difference in yield

Use machine learning to accurately predict the number of  The number of usable blastocysts is a key outcome in IVF, reflecting ratios of 0.01=0.03
usable blastocysts in HP-hMG-only ICSI cycles based on treatment efficacy and serving as an important predictor of pregnancy a N\
data available on the day of oocyte retrieval outcomes. 1. Data source and preparation
- Blastocyst yield varies substantially and depends on multiple patient and North America Furope Asia TABLE 1 Model Predictive Accuracy by Patient Age (N=253 patients)
clinical variables.?
KEY TAKEAWAYS R | . v v v
* Few models are available to forecast the usable blastocyst cohort in ART r Multi-center IVF Data r
cycles, and their predictive accuracy remains limited.? r
Blastulation Blastocyst
_ [ Data Cleaning and Filtering -> Final Cohort | Oocytes Mil 2PN Blastocysts — . ; redictic);n’f
1 HP-hMG (Menopur)-only ICSI cycles achieved usable I P
blastocysts across evaluated age groups, supporting METHODS :
age-specific blastulation-rate benchmarking _ | Data Splits (Developments Sets & Test Sets) | y
* Objective: To create a machine learning model that accurately predicts :
2 Machine learning predicted usable blastocyst yield usable blastocyst number l Inference 30-34 40 13.30£7.17 9931532  7.50+4.48  395+£3.21  0.2920.17  0.260.07
with reliable accuracy in an independent multicenter - Data source: retrospective data collected on 3,955 HP-hMG-only ICSI cycles ~
test cohort inics in Asi | | TTHr T
rrlon; CI|I2ICS |In Asia, Ifug;ze, arrd Northh Amerllcta (Flgur(;e 1f) - - 2. Fertilization Count prediction 39-39 81 9.9546.83 7.06£5.01 5.10+3.65 2.59+2.64 0.26x0.22 0.22+0.07
* Model development: cycles with complete records for total oocytes, '
3 Consistent predictive performance across age groups oocytes, 2PN ertiIization ar?ld usable blastgcysts d ITrained on known 2°N outcomes
rt t-retrieval li d clinical | | : |
Sappors rminrg fleva pig::z;:cg el + Input parameters: matemal age, BMI, AFC, trigger day E2 and P4, follicle L nput: X[Matemal Age. I)Ota' O?‘;yte_s ret”devze:N& Mature oocytes (M) } 4042 82 8724533 670426 477+308 193183 022:020  0.200.09
’ counts, starting HP-hMG dose, oocytes retrieved, Ml oocytes N utput: Estimate y
* Model evaluation: independent test set of 272 cycles |
Estimated 2PN )
——— . Predictive performance evaluated as the coefficient of determination (R2) l stimate 43-45 50 7.96x449 6.22+3.60 4.36+2.72 1.60x1.44 0.21£0.18 0.18£0.05
2P"N, 2 pronuclei (fertilization)l; AFC, antral fc?llicle count; Al, artificial inteIIigeqce; AMH, anti- and Mean AbSO|Ute Error (MAE) / \
r“ﬁ‘;{!i?,ii“é;m;’;?aQSTHiSi':;é" ;?gp;f’deSi:;i;ehcj‘;Z'ﬁ O st somadotonm 1CSL 3. B'aSt?CYSt prediction *Analysis excluded patients <30 years (n=16) and >45 years (n=3) due to small sample sizes.
peee | (e Gy A g . et e Trained independently on known biastocyst outoomes "Mean of per-cycle usable blastocyst-to-oocyte yield rafis.
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S itional subgroup analysis by maternal age (Table 1) Blastocyst CONCLUSION

 The number of oocytes decreases with increasing maternal age, along with the
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