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Increased Aneuploidy Rates and Euploid—Embryo—-Transfer
Miscarriage Rates in PCOS Patients
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(Reproductive Medicine Center, The First Affiliated Hospital of Sun Yat—sen University, Guangzhou 510080, China)
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Abstract: [Objective] To investigate the chromosomal characteristics of blastocysts and pregnancy outcomes in
patients with polycystic ovary syndrome (PCOS), and to analyze the impact of PCOS on embryonic aneuploidy rate and the
risk of miscarriage. [ Methods] The retrospective cohort study was conducted on the preimplantation genetic testing (PGT)
in the First Affiliated Hospital of Sun Yat—sen University, including cycles of PGT for aneuploidy (PGT-A) and PGT for
monogenic disorders (PGT-M). The 191 PCOS cycles (PCOS group) were matched with 564 control cycles (control group)
using propensity score matching. The oocyte and embryo viability, chromosomal testing results of blastocysts, and
cumulative clinical outcomes were compared between two groups. Subgroup analysis was performed by stratifying PCOS
patients based on oocyte retrieval (>20 vs. <20). And the pregnancy outcomes after euploid embryo transfer were compared
under different levels of ovarian response. [ Results] PCOS group showed a significantly higher rate of aneuploidy per
blastocyst compared to control group (21.8% vs. 19.0%, P=0.044). Clinically, the overall miscarriage rate in the PCOS
group was significantly higher than control group (16.6% wvs. 10.3%, P=0.039) , even after euploid embryo transfer
(17.2% vs. 10.0%, P=0.019). In the PCOS subgroup with > 20 oocytes , the miscarriage rate following euploid embryo

transfer was dramatically increased compared to control group (21.4% vs. 6.7%, P=0.001) , accompanied by higher risks
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of early miscarriage (15.7% vs. 5.7%, P=0.011). Conversely, the PCOS subgroup with < 20 oocytes showed outcomes

comparable to control group. [ Conclusions] Patients with PCOS exhibit a significantly higher rate of blastocyst aneuploidy

compared to the control group. Furthermore, PCOS is associated with a marked increase in miscarriage rates following

blastocyst transfer, even with euploid embryos, particularly among patients with high ovarian response.

Key words: polycystic ovary syndrome; preimplantation genetic testing; aneuploid embryo; embryo transfer;

miscarriage
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Table 1 Baseline characteristics of PCOS and control groups after PSM

[n(%), M(P,~P,;) ]

PCOS

Control

Variables (ne191) (n2564) P SMD
Female agelyears 31 (29~33) 31 (28~34) 0.600 0.029
Parity/years 0.0 (0.0~0.0) 0.0 (0.0~0.0) 0.556 0.007
Infertility duration /years 1.0 (0.0~3.0) 1.0 (0.0~2.8) 0.105 -0.006
BMI/(kg/m?) 22.1 (20.3~24.0) 21.6 (20.0~23.4) 0.092 0.068
ART regimen 0.379 -0.011
PGT-A 73 (38.2) 238 (42.2)

PGT-A+PGT-M 118 (61.8) 326 (57.8)

Ovarian stimulation protocol 0.847

Simple Gn protocol 1(0.5) 3(0.5) <0.001
Short GnRH agonist protocol 8(4.2) 17 (3.0) 0.007
GnRH antagonist protocol 164 (85.9) 497 (88.1) -0.018
Long GnRH agonist protocol 11 (5.8) 26 (4.6) 0.009
Long-acting GnRH agonist protocol 7(3.7) 21 (3.7) 0.002

PSM: propensity score matching; PCOS: polycystic ovary syndrome; SMD: standardized mean differences; BMI: body mass index; ART:

assisted reproductive technology; PGT: preimplantation genetic testing; Gn: gonadotropin; GnRH: gonadotropin—releasing hormone.
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Table 2 Comparison of oocyte and embryo viability outcomes between PCOS and control groups after PSM

[(x £5),n(%)]

Outcomes PCOS (n=191) Control (n=564) P
Per cycle
Oocytes retrieved/n 22.1 +10.1 169 + 8.4 <0.001"
MII rate/% 83.1 +13.6 82.3 +15.0 0.809
ICSI fertilization rate/% 84.6 +11.6 82.6 +15.4 0.305
2PN rate/% 79.2 +13.1 78.4 +16.3 0.761
High—quality Day 3 embryo rate/% 416+223 30.9 +24.8 <0.001°
Blastocyst formation rate/% 67.8 +23.0 66.6 +24.4 0.593
High—quality blastocyst rate/% 39.1 £22.1 38.4+24.0 0.752
High—quality blastocyst ratio/% 67.1 +23.8 66.6 + 28.5 0.724
Per oocyte/embryo
Oocytes retrieved/n 9507 =
MII rate/% 3482 (82.6) 7783 (81.9) 0.347
ICSI fertilization rate/% 2928 (84.1) 6455 (82.9) 0.133
2PN rate/% 2750 (79.0) 6105 (78.4) 0.534
High—quality Day 3 embryo rate/% 892 (32.4) 1887 (30.9) 0.158
Blastocyst formation rate/% 1866 (67.9) 4113 (67.4) 0.659
High—quality blastocyst rate/% 1049 (38.2) 2372 (38.9) 0.540
High—quality blastocyst ratio/% 1049 (56.2) 2372 (57.7) 0.297
PCOS: polycystic ovary syndrome; SD: standard deviation; MII: metaphase II; ICSI: intracytoplasmic sperm injection; 2PN: two pronu-

clei; * compared with control P < 0.05.
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Table 3 Comparison of PGT-A results of preimplantation blastocysts between PCOS and control groups after PSM

[(x£s), M (P,~P.), n(%)]

Outcomes PCOS Control P
Per cycle

Blastocyst number with PGT result/n 62+3.8 49 +3.4 <0.001°
Euploidy rate/% 60.0(40.0~77.8) 62.5(43.7~83.3) 0.121
Aneuploidy rate/% 20.0(0.0~33.3) 12.5(0.0~33.3) 0.016"
Mosaicism rate/% 7.1(0.0~20.0) 0.0(0.0~16.7) 0.024"
<50% mosaicism rate/% 0.0(0.0~14.3) 0.0(0.0~10.0) 0.028"
>50% mosaicism rate/% 0.0(0.0~7.1) 0.0(0.0~0.0) 0.669
Segmental copy number variants rate/% 0.0(0.0~7.1) 0.0(0.0~10.0) 0.268
Polyploidy rate/% 0.0(0.0~0.0) 0.0(0.0~0.0) 0.590
Theoretically transferrable rate/% 66.7(50.0~88.9) 71.4(50.0~100.0) 0.197
Per blastocyst

Blastocyst number with PGT result/n 1174 2768 -
Euploidy rate/% 689 (58.7) 1712 (61.9) 0.064
Aneuploidy rate/% 256 (21.8) 525 (19.0) 0.044"
Mosaicism rate/% 159 (13.6) 328 (11.9) 0.160
<50% mosaicism rate/% 100 (8.5) 203 (7.3) 0.228
>50% mosaicism rate/% 59 (5.0) 125 (4.5) 0.412
Segmental copy number variants rate/% 67 (5.7) 193 (7.0) 0.160
Polyploidy rate/% 3(0.3) 10 (0.4) 0.766
Theoretically transferrable rate/% 788 (67.1) 1915 (69.2) 0.202

PCOS: polycystic ovary syndrome; SD: standard deviation; Theoretically transferrable embryos are defined as the number of euploid embryos

plus those with <50% mosaicism. Blastocysts with “no result” in PCOS and control groups for abnormal PGT-M results or other reasons were 222

and 475 respectively, which were excluded from the analysis; * compared with control P < 0.05.
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Table 4 Comparison of clinical outcomes of embryo transfer between PCOS and control groups after PSM

[n (%), n]
Outcomes of Euploid Embryo PCOS Control P
Overall embryo transplantation 249 629
Positive pregnancy 181 (72.7) 451 (71.7) 0.769
Clinical pregnancy 157 (63.6) 409 (65.5) 0.580
Live birth 114 (49.1) 327 (56.6) 0.055
Miscarriage 27 (17.2) 42 (10.3) 0.024%*
Early miscarriage 21 (13.4) 34 (8.3) 0.069
Late miscarriage 6 (3.8) 8 (2.0) 0.228
Euploid embryo transplantation 236 613
Positive pregnancy 174 (73.7) 443 (72.3) 0.732
Clinical pregnancy 151 (64.5) 402 (66.1) 0.723
Live birth 110 (49.8) 322 (56.8) 0.089
Miscarriage 26 (17.2) 40 (10.0) 0.019°
Early miscarriage 20 (13.3) 33(8.2) 0.073
Late miscarriage 6 (4.0) 7(1.7) 0.127

PCOS: polycystic ovary syndrome;* compared with control P < 0.05.

%5 PSMEPCOSASIBAZREEEIRBEIGKLE S (3RIKINE 20 HAH)

Table 5 Comparison of clinical outcomes of euploid embryo transfer between PCOS and control groups after PSM

(according to oocyte retrieval of 20 cutoff) [n(%),n]

Ut @ gl B PCOS Gl P
PCOS Oocyte retrieval<20 100 318

Positive pregnancy 74 (74.0) 227 (71.4) 0.703
Clinical pregnancy 62 (62.6) 209 (66.1) 0.603
Live birth 47 (51.7) 161 (55.0) 0.666
Miscarriage 7 (11.3) 27 (12.9) 0.903
Early miscarriage 6(9.7) 22 (10.5) 0.999
Late miscarriage 1(1.6) 5(24) 0.999
OHSS 0 (0.0) 0 (0.0) -
PCOS Oocyte retrieval>20 136 295

Positive pregnancy 100 (73.5) 216 (73.2) 0.999
Clinicallpregnancy 89 (65.9) 193 (66.1) 0.999
Live birth 63 (48.5) 161 (58.8) 0.066
Miscarriage 19 (21.4) 13 (6.7) 0.001"
Early miscarriage 14 (15.7) 11 (5.7) 0.011°
Late miscarriage 5(5.6) 2 (1.0) 0.034"

PCOS: polycystic ovary syndrome; Early miscarriage refers to miscarriage at <12 weeks’ gestation; Late miscarriage refers to miscarriage at

12 to 28 weeks” gestation; * compared with control P < 0.05.
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