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[(HE] B FRFRMIAIBTBIE (frozen-thawed embryo transfer, FET)
B FERREZEER HMEEnE A S ERBEIRREREREX. 77/ XA
EERERRFIXTERIAZT, W 2021 £ 11 B 2024 & 10 BF0U) |l ER LR
EFH# T FET iR EIRRER, EARIESTEAREIRISE 6 RFARIE 172
B, BEATFERBRSZIHERIT. RRESIRRERS ARE: IRRE
IR 204 5, RYFYRAE 222 B, FERRSZIEESTHGIEAEEREIFSE, W
FEREREE. AR, NESExKASHE, MRS, WFERERMELIEN
(vascularization index, VI) . IMFi$S#X (flow index, FI) . MMEHIME
$824 (vascularization flow index, VFI) , FERERNE FMEMRS K,
FEFPKEEEEL (pulsatility index, PI) . BEJI#EEM (resistance index,
RI) . WSEHRIB(EE/ FKEBIEERIE (peak systolic velocity/end-diastolic
velocity, S/D) , LHREBEFEFFERNESZIHEFMEWE, FRIEFINE
IREBHSEFRREHITEER logistic BN, ER  IREREFERE
[EfE[0.88(0.70,1.00) cm] BBEETHRIFREA [0. 80 (0. 70, 1. 00) cm, =0. 032],
RERFT [23.57 (21.30, 26.79] BBRMRTARIEIRA [24.64 (21.78, 28.11) ,
P=0.048] , IGFRYEYRESKRITIRENIFERBEATR. KT EMBKLL. VI. VFI,
FERERRRTMEMRS IR, BUNFSEhEK PL. RT, S/D ERIIFTFLT
FEN (8 P0.05) , ZEEK logistic BIFNHTERR, FEREEESIEREIR
S2TFHE% (0R=3.95, 95% CI: 1.10714.23, P=0.036) , FI SifRIEIREMRIE
X (0R=0.96, 95% CI: 0.9270.99, £=0.012) , &€ FET BF=ENEEE.
FI IR e IIE K.

(Xggia] BREstEAN, BFERE, IRER, MR FERR

BE2WA: M)I|GIENEFRHREFREERE (22FXZ001) ; MU)IIEEZF
SRIHRRR (522015) ; AREBH RAEFRIFA (2022155) ; ERDABRELMNE
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Analysis of the correlation between ultrasound assessment indicators for
endometrial receptivity and clinical pregnancy outcome of frozen-thawed
blastocyst transfer
Qin Juan’, Qiu Yu', Liang Rong*, Wei Jiajing', Kong Xumei’, Zhu Yuetian?, Gong Yan'
! Reproductive Medicine Center, Sichuan Provincial Maternity and Child Health Care
Hospital; Sichuan Provincial Women's and Children's Hospital; the Affiliated Women's
and Children's Hospital of Chengdu Medical College, Chengdu 610045, China; ? School
of Clinical Medicine, Chengdu Medical College, Chengdu 610500, China
Corresponding author: Gong Yan, Email: gongyan_496181657@qq.com

[ Abstract] Objective To analyze the correlation between ultrasound
indicators of endometrial receptivity and clinical pregnancy of blastocyst transfer
in frozen-thawed embryo transfer (FET) cycles. Methods This was a
retrospective case-control study. From November 2021 to October 2024, the
patients undergoing FET were enrolled at the Reproductive Medicine Center of
Sichuan Provincial Maternity and Child Health Care Hospital. On the 6th day of
progesterone injection, one or two blastocysts were thawed and transferred. The
patients were divided into clinical pregnancy group (n=204) and non-pregnancy
group (n=222). Before FET, transvaginal ultrasound evaluation of endometrial
receptivity was conducted. The indicators included anatomical parameters such as
endometrial thickness, volume, and direction of peristalsis; blood flow parameters,
such as endometrial vascularization index (VI), flow index (FI), vascularization flow
index (VFI), and blood flow grading, uterine artery pulsatility index (PI), resistance
index (RI) and peak systolic velocity/end-diastolic velocity (S/D). Ultrasound
indicators between the two groups were compared. Multiple logistic regression
analysis was carried out after adjusting for mixed factors which may affect the
outcome of pregnancy. Results Compared with the non-pregnancy group, the
clinical pregnancy group had a significantly higher endometrial thickness [0.88
(0.70, 1.00) cm vs. 0.80 (0.70, 1.00) cm, P=0.032] and lower FI [23.57 (21.30, 26.79)
vs. 24.64 (21.78, 28.11), P=0.048]. No statistically significant differences were
detected in endometrial volume, proportion of peristalsis direction patterns, VI, VFI,
proportion of endometrial/subendometrial vascular blood flow grading, PI, RI, and
S/D of bilateral uterine arteries between the two groups (all P>0.05). Multiple
logistic regression analysis indicated a positive correlation between endometrial
thickness and clinical pregnancy (OR=3.95, 95% CI: 1.10-14.23, P=0.036), and a
negative correlation between FI and clinical pregnancy (OR=0.96,95% CI: 0.92-0.99,
P=0.012). Conclusion The endometrial thickness and FI on the day of FET may
affect clinical pregnancy.

[Key words] Embryo implantation; Ultrasonography; Pregnancy outcome;

Fertilization in vitro; Endometrial receptivity
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BEm S EYET BEET BFRUE EBF OFF
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[fHE)] BN WESEIPELZSTE (polycystic ovary syndrome, PCOS)
BEENRRIIAIAE (frozen-thawed embryo transfer, FET) BEBETEBHY
TOERY, 73i%  RAEEMERGIRIRRR, 99N 2021 1 BE 2024 FF 12 B
IERAZEE=EREAFRIEEEFHOBIRIT FET /Y 1 756 I PCOS BE, HFE
PR 7156, FEEFE 1041 6, BEFHNSIEILRSTAD W, RNERKIERR
EHEEBNEN. HIETAMEEE 7 3 o RlGESIKE, WEBEE A,
BEHARMR, TRIREBELIEFN,. SHFMENIANHRENE 5 M8 IRE, B SiE
R E LIRS &I MTE, AEEMIMMRRESTHIEEYE, ER
BEDWER, B BEIREEEFR. AREREE (body mass index, BMI) .
YEREE R IAEXERSAEERIERITFEREN (33 X0.05) . HEEHIH
ZTEFR (area under the curve, AUC) M F 0.725°0.745 Zja], EHr, iZi5[A|
JFRIMEERERM (AUC=0. 745) , STHFRIBHUERBE (70.97%) FHFRE (0.779)
=, FIEEMOTRIE, BERRHESEIERZOTIEF, MERHSEE.



BMI=28.0 kg/m’ SiEFEBERIEX. &6 ANAREENNEFZIFTUNIEEA]
BRUHE PCoS BBEENR FET BIEF%, BEfR T B ERRRHER AT i CH R =X
IHRERBIIRN, AlRREIE MBI 2RI TR,

(Xa) SEOPEGEM; IFelfiRBE; &,  N=SFEIE
B, RERE

HE2ME: EREARNFES (82301962)

A predictive model for the live birth outcome of the first frozen-thawed
embryo transfer cycle in patients with polycystic ovary syndrome based on
machine learning
Bai Jiali', Wang Xiyu?, Guo Yuting®, Chen Lixue', Wang Yang’, Li Rong’
1 Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital, Beijing 100191, China; ? School of Basic Medical Sciences,
Peking University, Beijing 100191, China; 2 State Key Laboratory of Virtual Reality
Technology and Systems, Beihang University, Beijing 100191, China
Corresponding author: Li Rong, Email: roseli001@sina.com

[ Abstract] Objective To construct a predictive model for live birth
outcomes in the first frozen-thawed embryo transfer (FET) cycle of patients with
polycystic ovary syndrome (PCOS). Methods A retrospective case-control study
was adopted. A total of 1 756 PCOS patients who underwent their first FET from
January 2021 to December 2024 were included. Among them, there were 715 cases
in the live birth group and 1 041 cases in the non-live birth group. The impact of
endocrine, metabolic, and inflammatory indicators on live birth outcomes was
analyzed using machine learning models. After data preprocessing, the data were
divided into a training set and a test set at a ratio of 7 : 3. Five machine learning
models (logistic regression, random forest, extreme gradient boosting, support
vector machine and neural network) were constructed, and their performance was
evaluated through multiple indicators and receiver operating characteristic curves.
The feature importance was analyzed using Shapley additive explanation values.
Results Baseline analysis showed significant differences between the live birth
group and the non-live birth group in terms of age, body mass index (BMI), glucose
and lipid metabolism, and embryo-related factors (all P<0.05). The area under the
curve (AUC) of each model ranged from 0.725 to 0.745. Among them, logistic
regression performed the best overall (AUC=0.745), and support vector machine
had the highest accuracy (70.97%) and specificity (0.779). Feature importance
analysis indicated that the number and type of transferred embryos were the core
predictors, and abnormal glucose metabolism and BMI=28.0 kg/m? were
negatively correlated with live birth outcomes. Conclusion The machine learning
predictive model constructed in this study can effectively evaluate the live birth
rate of the first FET in PCOS patients, clarifying the impact of transferred embryo
characteristics and modifiable metabolic factors on pregnancy outcomes, and offers
areliable tool for clinical individualization of assisted reproductive strategies.

[Key words] Polycystic ovary syndrome; Frozen-thawed embryo transfer;

Live birth prediction; Machine learning model; Metabolic status
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(HE] BN REGESMIIINEZE/ PRRNEEFES (in vitro
fertilization/intracytoplasmic sperm injection, IVF/ICSI) TEEEHANE
7RI, BTHRA. IHREHR 3 FRBER A MARIIET " (cunulative live birth
rate, CLBR) BUFRUIREL, /5% RAEIMEAGIFAR, 547 2019 6 1 BE 2022
F 12 FERS L EREEEFFOENTE [VE/ICST FHHcR, LUK 2023 F 1
B 1 BZE 2023 £ 12 A 31 BSXLEEXAFIRBIEEE, LIBRE— <2
[EERRSSATE AR ERTEL | FROMETS. EELEBISIRZ CLBR, LUEFER
o, HRIE 3 MieRTEBSR, £FERIAFETRNZEE, BLMETES | M=
IVF/1CS1 FEIHARENRIEF=RIMAME CLBR, S5— BB S AR aTRIlNEEER,
BTMEEIRE TSR IVE/ICST T HAE RIS EER, B=fiREERESIT
IREEA B - AGL BB RZ (human chorionic gonadotropin, hCG) 7KJEEUEE,
logistic EIFFUNIER=., NXDE. REEFIRRRR=17SEXREREHT
i, EFRERE NEAR (area under the curve, AUC) FHEFIBIME, FEFBRUEERA
ZH0 Brier TP MEREE, FRIGRRREZITMNIGRIKRT, Nomogram AJFLL
FEUAMATEF R, SR AAFRHEMAN 1 010 flZHHE/N e FER,
Hrh 563 i (55. 74%) BEEEERIKEIEF. 8T BIRE KA TUNE 2 65E
YFER. RREEEL (body mass index, BMI) . EAHiSEOP/EITER, &AL AUC
790.723 (95% CI: 0.69170.754) , PIEBAZELIEST AUC /9 0.715, Brier if5y
790.212, jafrfEEF-TUNEEREL S FR. B, IFIBRERE. BEnRpESE
BIFIRBIEIREY, #E8Y AUC 49 0. 854 (95% C1: 0.83170.877) , HIEBRRRIGIEG AUC
790.818, Brier if3/9 0. 179, {HREHETINZEQEL S FR. BIEEEH
KB BEMREE. MERMME. #0188 -hCc FRUMLMREFIKTE, #E AUC
790.879 (95% CI: 0.85270.907) , PIEBAZELIEST AUC /9 0.870, Brier ifsy
790.122, 5518 HEENENTERERMA CLBR ISR, ROESRERERE,
AIEERITRl. FERIHREERA IV BEEEREE R AL BRI $#IRES.
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Research on predictive models for estimating cumulative live birth rates in
the initial complete IVF/ICSI cycle
Zhang Aiyu, Huang Xuemeli, Liu Pingping, Han Zhe, Chen Hui, Wang Dongmei
Reproductive Medicine Center, Yantaishan Hospital, Yantai 264001, China
Corresponding author: Wang Dongmei, Email: szzxyts@163.com

[ Abstract] Objective To establish and evaluate predictive model for
individual cumulative live birth rate (CLBR) across three clinically relevant
scenarios including before treatment, after treatment, and during the first trimester
within a single complete in vitro fertilization/intracytoplasmic sperm injection
(IVF/ICSI) cycle. Methods This retrospective cohort study analyzed the clinical
data of 1 010 infertile couples (non-donor cycles) who initiated their first IVF/ICSI
treatment, either fresh or frozen cycles, at Reproductive Medicine Center,
Yantaishan Hospital from January 2019 to December 2022, as well as the clinical
data of frozen-thawed embryo transfer in related cycles from January 1, 2023 to
December 31, 2023, to ensure that all embryo transfers were followed up for at
least one year in a complete cycle. The primary outcome measure was the CLBR,
with patients grouped according to the final live birth outcome. Predictor variables
were selected via all-subset regression under three clinical contexts to estimate
individualized cumulative probabilities of achieving the first live birth within the
initial complete IVF/ICSI cycle. The first model used patient's information available
before the treatment initiates; the second model included additional information
collected during the first IVF/ICSI treatment cycle; in the third model, 3-human
chorionic gonadotropin (hCG) levels in the first-trimester were additionally
included; logistic regression was applied in all models to predict live birth
outcomes. Model performance was evaluated in terms of discrimination, calibration,
and clinical utility. Discrimination was assessed using the area under the curve
(AUC). Calibration was evaluated using calibration curves and the Brier score.
Clinical benefit was assessed using decision curve analysis. A nomogram was used
to visualize the individualized live birth probability. Results The study included 1
010 female patients with data on their first complete IVF cycle. Of these, 563
(55.74%) patients achieved a live birth within the first cycle. The key pre-treatment
predictors of live birth included female partner's age, body mass index (BMI),
antral follicle count. The model achieved an AUC of 0.723 (95% CI: 0.691-0.754),
after internal cross-validation, the AUC remained 0.715, and the Brier score was
0.212. The predictive variables for live birth in the post-treatment model included
the female partner's age, BMI, the number of available embryos, the first transfer
type, and the number of transfers, with a model AUC of 0.854 (95% CI:
0.831-0.877), after internal cross-validation, the AUC remained 0.818, and the
Brier score was 0.179. The predictive variables for live birth in the first trimester

included female partner's age, type of embryo transfer cycle, embryonic quality,



stage and number of transferred embryos, equivalent days to B-hCG testing, and
initial 3-hCG level. The model achieved an AUC of 0.879 (95 % CI: 0.852-0.907).
After internal cross-validation, the AUC was 0.870 and the Brier score was 0.122.
Conclusion The first complete cycle, individual-level CLBR prediction model we
developed demonstrates both excellent discrimination and calibration, offering a
clear clinical net benefit for counselling IVF patients on their probability of success
at pretreatment, post-treatment, and early pregnancy stages.

[ Key words ] Fertilization in vitro; Cumulative live birth; Predictive
learning models; Human chorionic gonadotropin

Fund program: Shandong Medical and Health Science and Technology
Development Plan (202005030403)
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TEHEASBFRFRETRIN
SULRIPRERIAR

n' BEF ' WRE ' (FIEE BERRO BKE’ RET OB
'RHERNAFEIWEERAFIETE, &8 230022; "LHERK
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(BE] Br RIEEFOFRPAIFRINARIRELZES (orientin,
ORI) EXSAREFRIGRIPRFIE, 73i% 1A 2024 F 1 BE 2025 F 1 A%
BLHERAFE—MEERAREFER 105 fIBMEEERRER., BHIBER
BAEED 54, B | BIERQTGRIFEREAHTIENEN, FIR 4 HIRIRS
HRFIPFUARERIN ORTIRERIAR S ANERE (REB 0RI) . 10° mol/L ORI 4,
10" mol/L ORI £8%010° mol/L ORI 4B, #ERSEFRIGHRIFFIZ2: 1IBE, RK
3’77 2 RleTEHY, ERITEHESRS T RAIHMEEFRIEEES (Al
ENEIFEFE D E (progressive motility, PR).BAZIEE (curvilinear velocity,
VCL) . BEZRIEE (sperm linear velocity, VSL) . JEYERIZIEE (average path
velocity, VAP) ] ; REPL-FRBERBESTHEFFEER, EHABFINARE
F18%0 (DNA fragmentation index, DFI) JE{h¥E—F DNA BO5SEEME; {EHH JC-1 3%
MR EFREFLLRAREERA. (mitochondrial membrane potential, MMP) 7K3;
A DHE $REMENSEIETFEMS (reactive oxygen species, R0S) 7K¥E;



BB FBMENEE FRMEETL. ER RSN ESERTFIIEHEN
f8FR (PR, VCL, VSL. VAP) {ETF&ARIFEHEA, SLIEREFIEEEIIEIRN
TRIEEIETIIRBAIER (35 /0. 008) , EH 10 mol/L ORI AN EIEERIE,
5348848 (48. 28%+6. 47%) 1 10 mol/L ORI £B (49. 32%+6. 14%) #8EL, 10 " mol/L
ORI H (56.20%+6.65%) F110° mol/L ORI £B (57.08%+6.64%) FBFIHEREE
FE (39 /X0.008) , FEAEF WMP ZKFEJSE, 10 mol/L ORI £H (40.39%+4. 80%) .
107 mol/L ORT 4H (42.44%=+5.80%) #010° mol/L ORI £H (44.52%+4.78%) ¥R
ESTFIIHBA (37.82%+5.50%, 4 /X0.008) , 10° mol/L ORI B¥EF R0S S8
(35.81%+15. 49%) BXFABLR (43. 91%+14. 44%) BEFEE (/0.008) ; SXIER
28 (12.11%+2.64%) 8L, 10° mol/L ORI ZH (10.94%+2.55%) HUFEF DFI BHE
B (X0.008) ., BFTEEFREMBEERER, 10° nol/L ORI EREFRIERIFHY
[REEFNGAINEES, TOXTRREN HIN PRSI AR IRlG, 4518 ORI XY
BFRKNAFEEEENRIPER, SRR ERILAIRG, 1BRSFERBETRIZ%
RIATHRE, RSB FEHRENTEEER, THAE 10" ol /L REE, FJLUKE
RIFEENRIEFRE.
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Study on the antioxidant protective effect of orientin in human sperm
cryopreservation
Li Hang', Ge Lei’, Tan Qing’, Fu Feifei’, Mao Xiaohong', Wei Zhaolian? Song Bing?,
Shen Qunshan’
! Human Sperm Bank, the First Affiliated Hospital of Anhui Medical University, Hefei
230022, China; % Reproductive Medicine Center, Department of Obstetrics and
Gynecology, the First Affiliated Hospital of Anhui Medical University, Hefei 230022,
China
Corresponding author: Shen Qunshan, Email: drshen@ahmu.edu.cn

[ Abstract ] Objective To explore the effect of adding different
concentrations of Orientin (ORI) to sperm cryopreservation protectants on the
cryopreservation protection of human sperm. Methods A total of 105 semen
samples were collected from male volunteers at the Human Sperm Bank of the First
Affiliated Hospital of Anhui Medical University between January 2024 and January
2025. Each semen sample was equally divided into 5 aliquots, one aliquot was used
as a fresh pre-freezing sample for motility assessment, and the remaining 4
aliquots were divided into four groups based on the concentration of ORI added to
the cryoprotectant, namely control group (without ORI), 10® mol/L ORI group, 10”7
mol/L ORI group, and 108 mol/L ORI group. Semen was mixed with cryoprotectant
ata 2 : 1 ratio and cryopreserved for 2 weeks prior to thawing experiments. The
computer-assisted semen analysis system was used to evaluate the motile activity
of sperm, including the progressive motility (PR), curvilinear velocity (VCL), sperm

linear velocity (VSL) and average path velocity (VAP). Eosin-Nigrosin staining



method was adopted to assess sperm viability. The integrity of sperm DNA was
evaluated using the sperm DNA fragmentation index (DFI). The levels of
mitochondrial membrane potential (MMP) in sperm of each group were detected
by the JC-1 method. The levels of reactive oxygen species (ROS) in sperm of each
group were detected by using DHE probes. The ultrastructural changes of sperm
were observed by transmission electron microscopy. Result By comparing the
differences in motion parameters between each frozen group and the fresh sample
group, the sperm motility parameters (PR, VCL, VSL, VAP) of frozen samples was
lower than that of fresh samples. The decline of sperm motility parameters (PR,
VCL, VSL, VAP) in each experimental group was lower than that in control group
(all P<0.008); among them, the 108 mol/L ORI group showed the smallest decrease.
Compared with control group (48.28%+*6.47%) and the 10°® mol/L ORI group
(49.32%+6.14%), the sperm survival rates in the 107 mol/L ORI group
(56.20%+6.65%) and 10® mol/L ORI group (57.08%+6.64%) were significantly
increased (all P<0.008). In terms of sperm MMP levels, the MMP levels in the 10°®
mol/L ORI group (40.39%+4.80%), 107 mol/L ORI group (42.44%+5.80%) and
108 mol/L ORI group (44.52%+4.78%) were all significantly higher than that in
control group (37.82%=5.50%, all P<0.008). The ROS detection results showed that
the sperm ROS content in the 10 mol/L ORI group (35.81%+15.49%) was
significantly lower than that in control group (43.91%+14.44%, P<0.008).
Compared with control group (12.11%%2.64%), the sperm DFI in the 10® mol/L
ORI group (10.94%%2.55%) was significantly decreased (P<0.008). The
transmission electron microscopy results demonstrated that sperm in the 108
mol/L ORI group maintained intact plasma membrane and mitochondrial
structures, whereas control group exhibited structural damages such as plasma
membrane rupture and mitochondrial swelling. Conclusion ORI has a significant
protective effect on sperm cryopreservation. It can reduce oxidative stress damage,
enhance mitochondrial function of frozen sperm, improve sperm motility and
survival rate, especially at 108 mol/L, and can improve the quality of sperm after
cryopreservation and thawing.

[ Key words ] Orientin; Antioxidant; Sperm freezing; DNA damage;
Mitochondrial membrane potential
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(BE] B8 REFER. IHNAZLUERINZRE-BB®BIE (in vitro
fertilization and embryo transfer, IVF-ET) [FEREHEAFHXEETUIERL, J
lPRSCEIRESE, /5% ZHRSHEZ PubMed, Embase, Web of Science, Cochrane
Library, FEXM, BHHERE. EEHTIEMPEEMES SRR HEX
XAk, IERIPRAEEZE 2025 F 7 B, 2 BAREMIRBEAS. THNEE
tge. R HMA 4 IAR (28 MEE) |, Hep 10 ARREZHAE TIF
FHIERIZ T ERRY 0.6370. 97, SFEHIZLTERR 0. 791, HEIATTUEF
BAFR. BERFERREE. MEMRERIHIRY, EFESRENR,
FERBAARYRERIT DT, Veta DITERBEERES (£=97. 74%,
X0.001) , EFEFRFREFZHEFEEBF, SRETMUIEHBERS 28 d. &g
ARZEM VBT GREFR AN TSRS TR EMR, FRFESERX
iEm, TEARRIFIREMRENTRE, FRRLUAZLME IVF-ET FREER~
RUMETUIRE, LURERE, FBhRER.

(Rga] A2, HNZHS HiepE; BN, BRITN,  Meta
o TOURE

EEWA  WRS—ERAFE (LREEFRFR) SERFES (202201-088)
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Systematic review of the risk prediction models for early miscarriage in
infertile women undergoing in vitro fertilization and embryo transfer
Li Ruyue!, Wu Qingqing?, Ji Han?, Guo Yaru?, Qiao Jianhong?
1 School of Nursing and Rehabilitation, Shandong University, Jinan 250012, China; 2
School of Nursing, Shandong First Medical University, Jinan 250117, China; 3
Department of Outpatient, the First Affiliated Hospital of Shandong First Medical
University (Shandong Provincial Qianfoshan Hospital), Jinan 250014, China
Corresponding author: Qiao Jianhong, Email: 1969144595@qq.com

[ Abstract ] Objective To systematically search and evaluate the risk
prediction models for early miscarriage in infertile women undergoing in vitro
fertilization and embryo transfer (IVF-ET), providing references for clinical

practice. Methods Relevant literature was systematically retrieved from PubMed,



Embase, Web of Science, Cochrane Library, CNKI, Wanfang Database, VIP Journal
Database and China Biology Medicine Database from the establishment of the
databases to July 2025. Two researchers independently extracted the content of the
literature and evaluated the performance of the models. Results A total of 14
studies (28 models) were included. Among them, 10 studies reported the area
under the receiver operating characteristic curve ranging from 0.63 to 0.97, and the
combined area under the curve was 0.791. The most common predictors were
maternal age and endometrial thickness on the day of transfer. All studies had good
applicability, but all had a high risk of bias, mainly coming from the research
subjects and the statistical analysis field. The meta-analysis showed high
heterogeneity (I°=97.74%, P<0.001), mainly due to the fact that the causes of
infertility were clearly defined and the outcome prediction time was 28 d after
transfer. Conclusion The risk prediction models for early miscarriage in infertile
women undergoing IVF-ET are still in the development stage. Subsequently, it is
necessary to refer to relevant guidelines, improve the research design and
standardize the model construction, and develop the optimal risk prediction model
for early miscarriage in infertile women undergoing IVF-ET to identify and prevent
early miscarriage as early as possible.

[ Key words] Infertility; Fertilization in vitro; Embryo transfer; Abortion,
spontaneous; Systematic review; Meta-analysis; Prediction model
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(BZE] Bf RIFREBEEHRINZRE/ IPRERSEEFI5-RakE
(in vitro fertilization/intracytoplasmic sperm injection and embryo
transfer, IVF/ICSI-ET) {ZHEIP;ATTHAAAORBEMENEHSAE. i NHARA
AUBEERASIRRSS, WaEE 2019 55 7 B 2019 £F 12 BERIIAFINELL S ERA
PRI 45 BIENREES IVF/ICSI-ET BEREL, (EHIIPRBIRMARSERRE
BUME (gonadotropin-releasing hormone, GnRH) EAFNFIE{RHRIKTTZ=F0 GnRH
PEIRIER. £ IVF-ET BRSPS M RRERENAE, RIERERES 79(EHP
BHAH (iICHBH) . (RHEPIRHEAE (ICHGH) . AFTEBRRMAREZE (hunan
chorionic gonadotropin, hCG) j¥5FHAE (BLAESETRHEERRI, iIC/HHA) .
EUPR4E (ic/ 04H) MIRERERYE (CAESH) , tERARERBEHMEYRE
FHERESIRRTRIRR. SESTIMREFRHREBERITRES, %R
B (r=22) FEABHRE (=7) , WRRASEPEMEDEHNESR., &R |4
B KRR AR ER AN FERATHEEER. 7 [VF/ICSI-ET FHAR
BEIRJIE)RR (B/G/H/0) , BRBHRIAEMIEFRY o« SHMERIGBRITFRN (13 /X0. 05),
SIETELE#HTICHIAY UniFrac 1 Jaccard REEIAOEAMROHTRD Adonis 4T, G55
EFHBEMNSBEESE. BEIVKFEL, AEEGEGEZSEFNYME
Parcubacteria (P=0.013) F Deinococcus-Thermus (P=0.016) . FRBGMEIIAES=(E
FERlfE, HAS 0 EZER « SHEMSTREKMEZESR (£0.05) . FBHERE
REARPE%RIE, HES EHZIBFE Observed, Chaol, ACE FI Coverage %
HMAEERIIEFITEEN (£-0.004, £<0.001, P<0.002, P=0.002) , 04B5
EEZBIEFIFHRITFRN (720.002, P=0.006, P=0.005, P=0.005) , hCGiE
59 H BB BRI IREFRATIREER DT ER, 01U3 (FLERE) #00TU22
(Ureaplasma) FEYHREETHIENFEREEES, FEHEAESHEIME. 418
£ 1VF/ICSI-ET RUBPELRIBIERIE), PREHAEMEIZSHMENISE. TPt
SR BEMEMEIFHERESE., FETERENE T IREMENRE. hG
E5T BRI EHEESE e SIHRE R,
(Rigia]  fEwes. NSRS BRIRBiE,  ER,  PEE
EE&WE: PUXRFFRERERRSEEMESIGRAR 5010 T
(2016004)

Vaginal microbiota profile during in vitro fertilization/intracytoplasmic
sperm injection and embryo transfer cycles: a prospective cohort study
Lin Haiyan, Xie Yanxin, Qiu Qi, Jiao Xuedan, Yang Gang, Chen Xiaoli, Zhang Qingxue
Reproductive Center, Department of Gynecology and Obstetrics, Sun Yat-sen
Memorial Hospital of Sun Yat-sen University, Guangzhou 510120, China
Corresponding author: Zhang Qingxue, Email: zhangqingxue666@aliyun.com

[ Abstract ] Objective To investigate the characteristics of vaginal
microbiota in infertile patients undergoing controlled ovarian stimulation (COS) for
in vitro fertilization/intracytoplasmic sperm injection and embryo transfer
(IVF/ICSI-ET). Methods This prospective cohort study enrolled 45 women
receiving their first IVF/ICSI-ET cycle at the Reproductive Center, Department of
Gynecology and Obstetricsof Sun Yat-sen Memorial Hospital from July to December
2019. COS was performed with either gonadotropin-releasing hormone

(GnRH)-agonist long-luteal or GnRH-antagonist protocols. Vaginal swabs were



serially collected and grouped by sampling time: early COS (B), late COS (G), human
chorionic gonadotropin (hCG)-trigger day (before prophylactic use of roxit
hromycin, H), oocyte-retrieval day (0), and embryo-transfer day (E). Vaginal
microbiota profiles were compared among groups and in relation to clinical
interventions. Patients were further stratified into clinical pregnancy group (n=22)
and non-pregnancy group (n=7) after fresh embryo transfer and microbiota
differences between the two groups were finally analyzed. Results There were no
significant overall differences in the relative abundances of dominant microbiota at
the phylum and species levels among the groups. At different time points of
IVF/ICSI-ET cycle (B/G/H/0), the a diversity of vaginal microflora was statistically
significant (all P<0.05). Principal-coordinate analysis (unweighted UniFrac and
Jaccard distances) with Adonis testing showed only a slight separation trend. At the
phylum level, Parcubacteria (P=0.013) and Deinococcus-Thermus (P=0.016) were
significantly different among groups. a-diversity was comparable between group H
and group O before and after the use of prophylactic antibiotic (P>0.05), whereas
significant differences in Observed, Chao1l, ACE and Coverage indices were detected
between group H and group E (P=0.004, P=0.001, P=0.002, P=0.002) and group O
and group E (P=0.002, P=0.006, P=0.005, P=0.005) before and after the use of
prophylactic antibiotic and vaginal irrigation. Indicator-species analysis of vaginal
microbiota characteristics of pregnant and non-pregnant groups on the day of hCG
injection revealed that OTU3 (Lactobacillus) and OTU22 (Ureaplasma) were
significantly more abundant and had higher indicator values in women who
achieved clinical pregnancy. Conclusion Vaginal microbial diversity remains
relatively stable during COS for IVF/ICSI-ET. Prophylactic oral antibiotics did not
appreciably alter vaginal microbiota signatures, whereas vaginal flushing induced
significant shifts. The vaginal bacterial community on the day of hCG
administration may be associated with subsequent pregnancy outcome.

[Key words] Microbiota; Fertilization in vitro; Embryo transfer; Antibiotic;
Vaginal flushing
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[(HE] B/ HRITLOIEIREEATFEIR (noninvasive chromosomal
screening, NICS) EEHSEEIENTRESITIREBIFN, LI
BNFRESE, 5L AARIEEEAFIAR, PN 2019 F 1 BE 2024 F
12 BEtAEAERATEEFRIZ, FHESIAR NICS 1ol/S#H TRERS
ERBENER. BAATER (artificial intelligence, Al) FER{ULEARAR
R, KRR EAMEREEINTIEIIAIT A, B, C RS, FiRIERIEIIGH
WRDAAE, BH. CH, SItom=HZEIGRERE. BHIREE. 15488
YHRFERGER, B NICS THRESHIRISFETRIN. . BHF—LHPAH, o
RARIRRERE. BHRER, FEIEREREERNES., B8R HHBA
298 fIEE, BiE A, B. C RIMBRAIEELS B 163, 57F 784, A, B, C=4H
FYERERIRF=ER [18. 81% (19/101) | 18.75% (6/32) . 40.54% (15/37) , P=0.022].
SERITYRER [50. 31% (82/163) . 45.61% (26/57) . 28.21% (22/78) , P=0.005]
FIEFTSR [49. 08% (80/163) . 42.11% (24/57) . 26.92% (21/78) , P=0.005],
HEVRERSBRITERN. B A BRSEHRENESFSS T CAH (33
P=0.001) , EREERFZRET CE (£=0.009) . NICSIFRESHEZM. . £
SR 9 H, JEFFERA 9 B EFELMESE (/X0.001) , Pearson % BREF
ZHEE NICS FIFSSHITFRAFEEMMPET (£=0. 220, /X0.001) . £518  £2 NICS-AI
TREFIED ERRRES, LIcHEHE NICS-AT FER A, TSR ML +PHIRREL ;
EDORFSIENICS-AL Tk 9 B, SR MBIBERR, BAENICS-AL TR C, T
HASFHTRNTERNMIIIREERDIIE, SHXELAUREREHIE.

[Xigin] BRERSE, TOIMMRRREARmE, E&EX, SRR,
2 2i=1=2

HEWA: WtEBARFES (12022106067) ; AdtBRREZFERRHLH
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Noninvasive chromosomal screening technology combined with
morphological rating for optimal embryo transfer sequence
Li Xiaoxi, Yang Weimin, Li Yi, Deng Kai, Chang Xiufeng, Lin Huilan, Mi Ying, Cai Liyi
Department of Reproductive Medicine, Hebei Maternity Hospital; Shijiazhuang
Technology Innovation Center of Precision Prevention and Control of Birth Defects,
Shijiazhuang 050000, China
Corresponding author: Cai Liyi, Email: cai760829@163.com

[Abstract] Objective To analyze the differences in pregnancy outcomes
among patients after noninvasive chromosomal screening (NICS) testing combined
with morphological selection of embryos, guiding the order of embryo transfer in
infertile populations. Methods This study was a retrospective cohort study that
analyzed patients who visited the Department of Reproductive Medicine of Hebei
Maternity Hospital between January 2019 and December 2024, underwent NICS

testing of embryos, and subsequently underwent single blastocyst transfer.



Following the NICS-artificial intelligence (AI) rating-based selection approach,
embryos with higher euploid probabilities [rated A (group A), B (group B), and C
(group C)] were transferred sequentially. The clinical pregnancy rate, the ongoing
pregnancy rate, and the live birth rate were statistically compared among the three
groups. Further stratification based on morphological grading (excellent, moderate,
poor) was performed to compare the clinical pregnancy rate, the ongoing
pregnancy rate, and the live birth rate among the three groups. Results A total of
298 patients who underwent embryo transfer based on NICS-Al ratings were
included, with 163, 57 and 78 patients receiving grade A, B, and C embryos,
respectively. The early miscarriage rates [18.81% (19/101), 18.75% (6/32),
40.54% (15/37), P=0.022], the ongoing pregnancy rates [50.31% (82/163),
45.61% (26/57), 28.21% (22/78), P=0.005], and the live birth rates [49.08%
(80/163),42.11% (24/57), 26.92% (21/78), P=0.005] differed significantly among
groups A, B and C. Specifically, group A showed higher ongoing pregnancy rates
and live birth rates, and lower early miscarriage rates compared with group C
(P=0.001, P=0.001, P=0.009). When NICS ratings were combined with morphology
categories (excellent, moderate, poor) to form nine groups, a linear trend in live
birth rates was observed across the nine groups (P<0.001). Pearson correlation
test further demonstrated that live birth rates decreased with declining NICS and
morphology ratings (R=0.220, P<0.001). Conclusion Based on the NICS-AI rating
system, embryos with grade A and excellent or moderate morphological rating
should be prioritized for transfer. Embryos with grade B and excellent
morphological rating should be considered next. For embryos with grade C,
regardless of morphological rating, patients should be fully informed of the risks to
decide whether to proceed with transfer.

[ Key words ] Single blastocyst transfer; Noninvasive chromosomal
screening; Live birth rate; Morphological rating; Transfer order
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(BE] BN RREREXBERHEBCMGENHAER
(post-traumatic stress disorder, PTSD) HAYRBZUMEIRK MELEAEARIIERIIE
NES, FEETIMSFIERHIRICHIE. 7% REMEIREHAR, EREFEE
BV 2023 £ 8 BE 2024 £ 6 BIEAMNAFE—MBER RIS 422 SHHREX
BENHEEBFEARENSR, XB—RENFEERS. PTsD 8 (FRWR) #{7
BEEE. N RREHT PTSD EERNEDHT, BEMEXESTT. OERD
. MBEMREREARESED . HRONTRMBIERSH. ER HREX
BERHEBMELSGRES B/ 83. 36 F179. 73, HREKXEBE PISD FERMES
WER, R "EESEUAERAEIESREE (AVe) " 1 "EIEEAEREMAEM
REISEE (AV7) " EXMRR, WEXREDN0.516;, "SEIHREXAYIER
ML (RE4) " BtOEER;  "BEENhs IRIAEERE (RES) " RFFRIER, "M
PISEREES (HALS) " MOFEARIINES. EEERNEOITER, "FESeHs
BXRAEESRGE (Av6) " M "EIEBCEEEEUIEHRTENSER (AV7) " X
MR, WEXRE0.564; "MLEFEES (HA15) " REOEEIRMIFTRAE
W, "IEER (HAl6) " NFEARINERS. MAIFIENHERER, BEMES
HIBIMLBEEND (JF0. 240, P=0.143) FNERISBTREARAE (5=0. 165, 7=0.068) 3
ZREMRIER (19 £20.05) . Fig HREKEE PTISDIERMBHIZ RS
"SEIBERAIERRE (RE4) ", BEERA "MLSEFERS (HA15) 7,
IHRERBERHLE PISDIEERNNELTEEMER. IRRTXEHREREE
FHEECE PTSD RUERNBIER, LAEATIEER, (BHEOEBERINRAY
BE.
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A network analysis of posttraumatic stress disorder symptoms and gender
differences in patients with pregnancy loss and their spouses
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[ Abstract] Objective To examine the core symptoms of post-traumatic
stress disorder (PTSD) in patients with pregnancy loss and their spouses, alongside
gender-specific variations in network structure, aiming to furnish a theoretical
foundation for targeted interventions and nursing practices. Methods A
cross-sectional study was conducted, and a convenience sample of 422 pairs of
patients with pregnancy loss and their spouses who attended the Department of
Obstetrics of the First Affiliated Hospital of Zhengzhou University from August
2023 to June 2024 were enrolled as participants. Questionnaire surveys were
performed wusing a general information questionnaire and the PTSD
checklist-civilian version. R software was applied to conduct network analysis of
PTSD symptoms, including network relationship analysis, core symptom analysis,
analysis of the accuracy and stability of network structure, bridge analysis, and
gender differences analysis. Results The total network strengths of patients with
pregnancy loss and their spouses were 83.36 and 79.73, respectively. Network
analysis of PTSD symptoms in patients with pregnancy loss showed that the
strongest relationship existed between the symptoms "avoiding thoughts and
feelings related to the trauma (AV6)" and "avoiding activities and things that
remind one of the trauma (AV7)", exhibited a partial correlation coefficient of 0.516;
"trauma-related emotional reactions (RE4)" was the core symptom;
"trauma-induced physiological reactions (RE5)" was the bridge symptom; and
"difficulty concentrating (HA15)" had the highest expected influence. Network
analysis of symptoms in spouses revealed that the strongest relationship was
between "avoiding thoughts and feelings related to the trauma (AV6)" and
"avoiding activities and things that remind one of the trauma (AV7)", exhibited a
partial correlation coefficient of 0.564; "difficulty concentrating (HA15)" was both
the core symptom and the bridge symptom; and "hypervigilance (HA16)" had the
highest expected influence. Results of gender characteristics analysis showed that
there were no significant gender differences in network structure network
invariance test (M=0.240, P=0.143) and global expected influence invariance test
(5=0.165, P=0.068) between the patient group and the spouse group (all P>0.05).
Conclusion The core symptom of the PTSD symptom network in patients with
pregnancy loss is "trauma-related emotional reactions (RE4)", while the core
symptom in their spouses is "difficulty concentrating (HA15)". There are no
significant gender differences in the PTSD symptom networks between patients
with pregnancy loss and their spouses. Clinically, attention may be paid to the core
symptoms of the PTSD symptom networks in both patients with pregnancy loss
and their spouses, which can be used as intervention targets to promote the
improvement of their mental health.

[ Key words ] Post-traumatic stress disorder; Gender characteristics;
Pregnancy loss; Symptoms; Network analysis; Core symptom
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A study of the association between diet-related behaviors and depressive
symptoms in patients undergoing assisted reproductive technology based on
latent class analysis
Gu Qiufeng’, Zhu Mengli?, Jia Yuedi’, Jiang Fei?, Song Xiaohuan®, Liao Zhengmei,
Wang Danni?
! Department of Health Promotion and Behavioral Sciences, School of Public Health,
Anhui Medical University, Hefei 230032, China; ? Department of Nutrition and Food
Hygiene, School of Public Health, Anhui Medical University, Hefei 230032, China
Corresponding author: Wang Danni, Email: wangdanni@ahmu.edu.cn

[ Abstract] Objective To explore the association between latent classes
of diet-related behaviors and depressive symptoms in patients undergoing assisted
reproductive technology (ART), and to provide a reference for dietary behavioral
interventions and mental health promotion among ART patients. Methods A
cross-sectional survey was conducted among 1 026 ART patients attending the
Centre for Reproductive Medicine of the First Affiliated Hospital of Anhui Medical
University between July and October 2022. Demographic information, dietary
information and depression self-assessment status were collected and assessed
using a self-administered general information questionnaire, a self-administered
dietary behavior questionnaire and the Patient Health Questionaire-9. Physical
measurements were also completed. A latent class analysis model was used to fit
diet-related behaviors latent class, and multivariable logistic regression analysis
was applied to analyze the association between diet-related behaviors and
depressive symptoms. Results The detection rate of depressive symptoms in ART
patients was 51.56% (529/1 026), with a higher detection rate in females [55.32%
(338/611)] than in males [46.02% (191/415)], and the difference was statistically
significant (P=0.003). Based on the model fitting results, latent class analysis
classified diet-related behaviors into three groups, namely, high-risk behavior
group [8.3% (85/1 026)], behavior reinforcement group [25.5% (262/1 026)] and
healthy behavior group [66.2% (679/1 026)]. Logistic regression analysis results
showed that, with the healthy behavior group as the reference group, after
adjusting for demographic characteristics, the risk of detecting depressive
symptoms in the high-risk behavior group was 1.983 times higher than that in the
healthy behavior group (95% CI: 1.169-3.364, P=0.011), and there was no
significant difference in the risk of detecting depressive symptoms between the
behavior reinforcement group and healthy behavior group (P=0.947). The results
of the gender-stratified analysis indicated that the association exhibited gender
differences. The adjusted model showed that the risk remained significantly
elevated in the male high-risk behavior group (OR=2.792, 95% CI:1.229-6.341,
P=0.014), whereas no significant association was observed among females
(P=0.122). Conclusions The detection rate of depressive symptoms in ART
patients is high, and females are higher than males. Poor dietary behaviors may be
arisk factor for the development of depressive symptoms, however, compared with
males, the independent association between dietary behavior and depression is

weaker in females.



[ Key words ] Depression; Feeding behavior; Reproductive technology,
assisted; Infertility; Latent class analysis
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Current status and prospects of progestogens for luteal phase support in
assisted reproductive technology

Yang Yiqing, Shu Jing
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[Abstract] Luteal phase support is a crucial step in assisted reproductive
technology (ART) procedures to ensure and optimize pregnancy outcomes. This
article aims to systematically review the current status and future prospects of the
application of progestogens for luteal phase support in ART. Progesterone plays
multiple physiological roles, including promoting endometrial transformation to
the secretory phase, inducing endometrial receptivity, maintaining uterine
quiescence, and modulating pregnancy immunity, all of which provide necessary
guarantees for embryo implantation and early pregnancy maintenance. In ART
cycles, luteal phase deficiency is common due to ovarian stimulation, oocyte
retrieval, or underlying factors in patients with reproductive disorders, making
exogenous progestogen supplementation a standard practice in ART. This article
details the characteristics and clinical applications of different progestogen
formulations: injectable formulations provide stable, monitorable systemic drug
concentrations, offering advantages in hormone replacement therapy cycles where
intrinsic luteal function is absent; vaginal administration has a favorable uterine
first-pass effect and is easy to administer without injection, making it a popular
choice among patients; oral dydrogesterone, validated by multiple large-scale
randomized controlled trials, has also been confirmed as an equally effective
alternative, with its clinical application becoming increasingly widespread.
Currently, luteal phase support is transitioning from standardized uniformity to an
emphasis on individualized precision. The exploration of biomarker-based precise
management models and innovations in long-acting, targeted formulations offer
directions for the continuous optimization of future luteal phase support.

[ Key words ] Reproductive techniques, assisted; Luteal phase support;

Progestogen; Precision medicine
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[ Abstract ] Preimplantation genetic testing (PGT) is increasingly being
used in the field of reproductive medicine. It involves screening embryos that do
not carry disease-causing genes before implantation, thereby reducing the risk of
genetic diseases in offspring and adverse pregnancy outcomes. However, since PGT
targets only single or a few cells from gametes or preimplantation embryos, there
are limitations to genetic testing. Therefore, genetic prenatal testing for the fetus
remains crucial. This review systematically explores prenatal screening and
diagnosis methods following successful PGT-assisted conception, drawing on
recent advancements and expert consensus from both domestic and international
sources, to provide diagnostic and therapeutic strategies for managing pregnancies
in PGT populations.

[ Key words ] Prenatal diagnosis; Preimplantation genetic testing;
Non-invasive prenatal testing; Fertilization in vitro; Embryo transfer
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[ Abstract ] Successful pregnancy depends on the precise temporal
coordination of immune tolerance, metabolic adaptation, and endocrine regulation
at the maternal-fetal interface. Circadian rhythm, serving as the body's core
temporal reference system, modulates the immune phenotype and metabolic status
of the maternal-fetal interface through neuroendocrine signals such as melatonin,
glucocorticoids, and serotonin. Concurrently, cytokines secreted by immune cells
can reciprocally act on neuroendocrine pathways, thereby forming a bidirectional
regulatory network known as the "circadian
clock-neuroendocrine-immunometabolic axis". Current evidence suggests that
circadian disruption induced by modern lifestyles may disturb this balance and is
associated with an increased risk of pregnancy complications, including
preeclampsia, fetal growth restriction, and preterm birth. Although interventions
such as exercise and time-restricted eating have shown potential for restoring
circadian synchrony, their capacity to reverse established epigenetic
reprogramming remains to be validated. In recent years, histone monoaminylation
has emerged as a novel epigenetic modification that directly links monoamine
neurotransmitters to chromatin remodeling and exhibits distinctive rhythmic
characteristics. This modification is considered as a promising epigenetic bridge
connecting circadian dysregulation, immunometabolic imbalance, and pregnancy
complications. This review systematically summarizes recent advances in this field
and discusses its translational potential for pregnancy health management.

[ Key words ] Circadian rhythm; Pregnancy complications; Epigenetics;
Histone monoaminylation; Maternal-fetal interface; Immune metabolism;
Neuroendocrine regulation
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