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INTRODUCTION

Oxidative stress is characterized by an imbalance between reactive
oxygen species (ROS) production and antioxidant defenses.
Excessive ROS can damage cellular structures, compromise DNA
integrity, disrupt granulosa cell function and potentially impact
oocyte quality. In oncological patients, cancer-related oxidative
stress exacerbates these detrimental effects. In contrast, women
undergoing elective fertility preservation are typically in good
health and exhibit lower oxidative stress levels.

AlM

This study aimed to compare oxidative stress profiles and oocyte
quality outcomes in women undergoing fertility preservation for
oncological versus elective reasons.

METHOD

This prospective, multicenter cohort study included 171 women
aged 18-37 years undergoing fertility preservation (117 elective, 54
oncological) across three Canadian fertility centers between June
2022 and June 2024. All participants received controlled ovarian
stimulation using a standardized mixed Rekovelle® and Menopur®
protocol, according to the 4 dosing regimens shown below.
Oxidative stress was assessed through systemic oxidation-reduction
potential (ORP) measured by MiOXSYS® analyzer. Oocyte quality
was evaluated using the estradiol-per-oocyte ratio and the Al-based
MAGENTA scoring system. A sensitivity analysis was performed
after excluding patients taking an antioxidant. Statistical
significance was set at p < 0.05.

RKV (ug) MNP (1U)
Dosing regimen based on Regimen A <6 75
AMH-weight algorithm -
for RKV and adjusted Reg[”’e” B e =
MNP dose according to Regimen C 9-11.66 225
RKV regimen Regimen D 12 300

RESULTS

Table 1. Baseline characteristics Table 3. ORP levels at the beginning of stimulation and before triggering
Overall E"—'Cﬁ"‘:' 0“C°|°E_V P-value Overall Elective Oncology P-value
n=171 preservation preservation n=171 preservation preservation
n=117 n=54 n=117 n=54
Age (Year) <0.001 * The oncological group was significantly younger than the ORP (mV) at Visit 2 0.01
elective group with a mean of 30.4 vs. 34.5 years (p < 0.05).
Megn &30 AV AR #hBELe S04 £4i5 Mean + SD 1115 +54.7 107.4 +54.4 120.2 £54.8
Median (IQR) 34.0(31.6,36.1) 34.7(33.3,36.4) 31.5(27.8,33.2) * Number of MIl tended to be higher in the elective group, with a .
. Median (IQR) 99.3 (84.7,117.6) 94.7 (82.3,111.0) 105.9 (89.7, 125.3)
Weight (kg) 0.11 median of 12.0 [6.0-16.0], compared to the oncology group,
Mean + SD 68.7 £ 16.1 67.1+15.0 72.2418.0 with a median of 10.0 [5.0-15.0]. Sl s B
Median (IQR) 64.0 (57.6,77.2)  63.5(57.0,72.5) 64.3(59.0, 84.3) * The oncology group had a lower ratio of mature to retrieved Mean £ SD 1117 462 1072310 Tia:1238:1
AMH (pmol/L) 0.93 oocytes (67.4% vs. 77.6% p < 0.05) and a lower estradiol-per- Median (IQR) 99.7 (88.2,122.9) 97.7(85.8,117.4) 107.1(92.0, 127.0)
Mean + 5D 2354181 3.3 +18.8 3.0 +16.5 oocyte ratio (median of 547.7 [275.4.-734.2] vs. 667.2 [499.5-
953.9] pmol/L, p <0.05).
Median (IQR) 18.3(10.6,32.0) 18.1(10.6,31.2) 19.2 (9.4, 34.8)
* Systemic ORP levels were consistently higher in the oncological
Table 2. Number of mature oocytes and estradiol-per-oocyte ratio group both at stimulation start (median of 105.9 [89.7-12.3] vs Table 4. Al-based oocyte quality
o m Electi Oncol Pval 94.7 [82.3-111] mV) and before ovulation trigger (median of - m r— pe— m—
VaiR SEHNE IERISRY V. 107.1 [92.-127] vs 97.7 [85.8-117.4] mV; both p < Vs ective o W
n=171 preservation preservation 0.05), suggesting greater oxidative stress preservation preservation
n=117 n=54 ERIaSIEECNEE : n=116 n=52
Number of Mil 0.26 * Despite differences in biological markers, Al-based oocyte MAGENTA score 0.92
Mean + SD 120+76 125477 109+ 7.4 quality assessments were similar between groups (MAGENTA 3 = " &
I—— P —— - T — score: median of 5.4 [4.3-6.8] vs 5.3 [4.4-6.6], p > 0.05; Euploidy Migam:SD dasass Bl S BEE
. |an-( QR) -0(6.0, 16.0} -0(6.0, 16.0) 0(5.0,15.0) probability score: median of 0.30 [0.28-0.33] in both groups, p Median (IQR) 5.4(4.3,6.7) 5.4(4.3,6.8) 5.3(4.4,6.6)
IVII! / retrieved oocytes 2035/2737 1445/1862 590/875 <0.001 > 0.05). Euploidy probability 0.50
ratio (74.3%) (77.6%) (67.4%) S
: ; * Results remained consistent in the sensitivity analysis after
Patient thout MII 2 (1.29 0 (0.0% 2(3.79 0.10
atien S_WI ou (1.2%) (0.0%) ( f) excluding patients reporting antioxidant supplementation Mean 15D 0.30+0.05 0.30+0.04 0.29+0.06
E2/leteisdodones Uit neat nzad 0.02 (CoQ10, LQ, ubiquinol; n =20, with 19 in the elective group and Median (IQR) 0.30(0.28,0.33) 0.30(0.28,0.33) 0.30(0.28, 0.33)
Mean + SD 742.8 +439.9 761.3 +376.3 654.7 + 668.7 1 in the oncology group).
Median (IQR) 647.8 (469.9, 667.2 (499.5, 547.7 (275.4,
927.6) 953.9) 734.2)

*Patients treated with letrozole (Femara®) were excluded

DISCUSSION

Oncological patients exhibited elevated oxidative stress despite
being younger, and this was associated with lower biological
markers of oocyte quality. The absence of group differences in
MAGENTA scores suggests that current Al-based morphology tools
may not capture redox-associated subcellular damage.
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