
Group B: Discovery cohort (good prognosis  
patients) 
Three patients undergoing controlled ovarian 

stimulation were included in this group. Partici‐
pants were selected based on predefined criteria 
consistent for good reproductive prognosis. Eligi‐
bility criteria included female age ≤35 years, ab‐
sence of ovulatory disorders, no diagnosis of 
endometriosis, no evidence of tubal factor infertil‐
ity, no prior history of recurrent miscarriage or im‐
plantation failure, and normal semen parameters 
according to World Health Organization (WHO) cri‐
teria. This cohort was selected to minimize poten‐
tial biological confounding factors. 

Group C: Validation cohort (poor prognosis  
patients) 
Eight patients with poor reproductive prognosis 

were included in this group. Poor prognosis was de‐
fined as the presence of one or more of the follow‐
ing criteria: advanced maternal age (>35 years), 
history of recurrent implantation failure, or recur‐
rent miscarriage. 

This staged design enabled candidate biomarker 
identification under biologically favorable condi‐
tions and validation under clinically heterogeneous 
conditions. The latter cohort represented clinically 
relevant populations in which biomarker applica‐
tion would be most relevant. All patients under‐
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Table 1. Oocyte yield per study group.
Study Group Number of Women Total Oocytes Oocytes per Woman 
Group A 8 8 1 each 
Group B 3 16 4, 4, 8 
Group C 8 50 2, 3, 9, 8, 9, 7, 7, 5 

The table summarizes the number of oocytes retrieved from each study group. Cumulus cells were collected from all retrieved oocytes 
and were subsequently used for microRNA expression analysis. The distribution of oocytes per woman is presented for each group. 

Figure 1. Study design. Participants undergoing assisted reproductive technology (ART) were allocated into three groups: Group 
A (natural cycle IVF, n=8; methodological validation phase); Group B (good‐prognosis patients undergoing antagonist IVF stimu‐
lation protocol, n=3; discovery cohort); and Group C (poor‐prognosis patients, including recurrent implantation failure [RIF], re‐
current miscarriage [RM], and advanced maternal age [AMA] cases, undergoing antagonist IVF stimulation protocol, n=8; validation 
cohort).




