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IR (n=69), WERFRABRENELEE. MAREERKLZ FRlogisticH [HiAE L 7. Z7BMI
MEBMFSHERAEER. &% ELEEF, BELOAZEHZCHTER[34.00 (32.00, 37.00)]. LH
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Abstract

Objective: To analyze the impact of fresh cycle cleavage stage embryo and blastocyst transfer on the
occurrence of chromosomal karyotype abnormalities in retained miscarriage following in vitro ferti-
lization/intracytoplasmic sperm injection (IVF/ICSI). Methods: Clinical data and results of chromoso-
mal copy number variations (CNVs) testing were collected from patients who underwent fresh cycle
cleavage stage embryo and blastocyst transfer at Xinjiang Jiayin Hospital for IVF /ICSI-assisted preg-
nancy from January 2020 to January 2024 and experienced retained miscarriage. A case-control study
was conducted, categorizing the data into two groups based on the CNVs testing results of the miscar-
riage tissue: abnormal karyotype group (n = 67) and normal karyotype group (n = 69), comparing the
baseline data of the two groups. Univariate and multivariate logistic regression was applied to adjust
for confounding factors such as maternal age, maternal BMI, and baseline FSH. Results: In the baseline
data, maternal age [34.00 (32.00, 37.00)], maternal BMI [23.90 (22.27, 26.33)], and baseline FSH [7.12
(6.06, 8.95)] in the abnormal karyotype group were higher than those in the normal karyotype group,
with maternal age [32.00 (31.00, 34.00) years], maternal BMI [22.86 (20.66, 24.92)], and baseline FSH
[6.31 (5.53, 7.91)], and the differences were statistically significant (P = 0.049, 0.025, 0.028). No sta-
tistical differences were found in the stratified logistic regression analysis for age and maternal BMI
(all P > 0.05). Conclusion: There is no significant difference in the occurrence of chromosomal karyo-
type abnormalities in retained miscarriage after fresh cycle cleavage stage embryo and blastocyst
transfer in IVF/ICSI-assisted pregnancies.
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LR, MBVAETER AR R TR R . SR, RO m o & 1 IR IG R A 22470 oK B 2 i
SISO R ARG B IR 15% [1]. FE 7T RE 2O B ™ DR 3R AP, Jeta i 2 e LI
2915 50% [2]. Feti iR S R IR RN B AR AN 7 B O, S SR DR BRI AT A 1 3 A ]
1t AT S R RS B R A 3], S EURIGES & B0 R A IR R AR B A A A A R R, 5
FRFAE BRI A R 8 DNA 3556 R R [4]. PTEL, SN ZRE IR ECRAVE ET) B2l i, ik
6K B MR BN 5 R RSB R 2 —, DA is #F A2 B oA et 8 7 e IR AR 2R 7R
DN AR DR T o O SRR R A A R M RS F R, B BRI T BT IR BRI A BT R, A
AT 8 K IR NI 7E A SP ST 1 15 57 B BRI B, 120 18 — BN R IR IR IE 0 — MO, e AWK E
BIBERIEIG R BRI . BAE, XN TIRIGRECE B T — R bR, W2 Lk
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Mot —BEAE N, AHGEREMARE LT & B ardt T aE a0 13 [6]. T ERILE, KTk
HERE J A B G I IR R A S PRI IS R IR, — BEAAAESR[7]. EAESMY
A TN T S R LE I RS R 2800 T O R R IR BB AR [8]-[10], AT, X —id F2rl e T B AB I YR 45
JRFRIRAE, BN A AR LL ] TR EE, WA SUR IR R B R AL S EL R AT R [11].
HATHw i 2 Eh TRIRBE, AMIGK DEIIE KL 40%, {EARIMEFRIE R T rl e I oA
PR RE 1 0 BN IAIR NG, S B0 TR TG R RS R VR i v BT R B U B i (121, LA B AL IR G A4 Ak
BE IR [A] () 1K P R 55 R I DNA 45045 B Pl RE MRS A B U0 5C R [13] [14], Wi P 2L 30 W 1 B A 12 8 A
R AR 25 A ) R o

JE T i & (next generation sequencing, NGS)H: A G806 v i G I H Gtk S s 00, 38 ] DAAG:
I HE e PR A% B o3 AT TE i R I % E PR TR /A B S BB R o bR T S R B 7 v e i DL ) e £ S 5
EREAER . YRR E S, RO CNVs VBN 7 EE IR =418 45 995 R 1 f o i — 22 W 7
o

AW FEAE L S0 M7 8 e P T UR 24 IR S5 FE R AT IVE/ICSI-ET BhZ4 5 A8 BE A R B Y (oA L S 3 1) 22
S, DLEHCESE MR R TR, FRACAOCH ™2, dEmiig il B A EE AR, WMEAAAE S
HETE . GARFOE 7,

2. AREH®
2.1. HARIMNHR

SR F A0 AT 270 A 2020 4F 1 H 28 2024 4F 1 H W) 72 37 B35 B2 B AT IVEF/ICSI B 28 i IR RS A
JE RE B R R G (R & P8 DU 7 (copy number variations, CNVs) il &35 ) I R 5L o

NARHE: O IVF/ICSI BhZAR MBI 3 @ HF R E BN A SR WIRZE, K IULJE
HOERS); @ REBEREOMARE CNVs I HERbatE: O fEEE: @ MIHEARNPGT): @ 7
TRt @ MEATERIUE. TEIVEEE; © TERE: © MENWER 2 B8R 85
@ BAEATEREAY ., AU RO E RS E A, BE M.

2.2. ARGZE

(1) B iR IGFAE (fresh embryo transfer): KA R IIMIHK AT R BRI ZAE SR TT %
ZHIERE A AR 2D 2 N EAN 20 mm BUE RIONYESE, 45 T AR PRI E (human chorionic
gonadotropin, hCG), Ffl& N 6500~10,000 U. 34~36 h Ji5 @it BHIEE R 5] Sk T BN . R0 5 1k 3 2
FED BT MR BN RS &, 1P IVF/ICST BiZ2 . E ARSI RS, SHrEf AR R A E N H 46 1
Je i Je 22 Fr GE5538) 10 mg,  bid 2 B 2 B ARE R FE(2 ) 0.2 g, tid.

(2) Wb : ImPRFRERE BRI, M EE SRR, BB LR FRE AL E SR B4 L
HEAT Yo k38 U125 7 (copy number variations, CNVs)#&ill, FFEB 5B R E . I &M TR~
TERNEHL, REZEGHLFZM MY, BAatHMAMBEE %, SHLRARSKRENRE, BRIBEAN
TG 2 A IR

(3) i EiE = 7 (next generation sequencing, NGS)F ARG ML TE: 1) LRI DNA $#28; 2) &
Mg 3) BRI 4) WP 5) HARAHT: iR g H 55 & CNVs.

23. ZWERZE
K SPSS 25 BAFHEATGE it 0 At . THE BRI P IESEE LA(x + )&, KA ¢ K56 ARIESHE L
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HAL B (DU 502 %) EM (P25, P75)]3 7R, K] Mann-Whitiney U #5365 11500 M R EL BR (%) %,
PRI LR R 2 KSR EY Fisher FEHARTIGHEAT 70 0Ts 0T IRNG Yy o fd S AH DG R 22 (1 70 BT R A logiistic [
H. P<0.05 AZERAGIFE o

3. &%
3.1. EERBURELE

AHFFEUEE T 161 Fl AWK TR, BRANT 136 BIEHE, FFARHEILF= 42190 E Y B R R
sERUG CRRE T 67 ] R I B H AL R (5] 1), 69 B ERFH N IEF e R (1 2).
Geta AR AZ TR AR IE e A A% R A S 2R B LU (0 45 R BOR, et iR R Lo 5 6% . )5 BMILL
FLfih FSH i T 1% Je o A, i Yoz B4 MIT B BUIR T 1B 3 Qe iz RN, = R B 4t
RN P<0.05), MBHER. BT BMIL. RBRAER. FETIRE. BTainissh. BREFEAR,
077, SO AMH. %6k LH. 3REP%L. WRRERE. Gn B, Gn KRE. AZER. %R
e AR MIREL. 2PN BRI, PR SEAE AL IE) 22 3 T ge it % L33 P> 0.05). WL 1.

3.2. ZARDHIIFRAIEG R EEBENAERCHFZER BT

G ZIYIRR G S FERRREAE O SR B e AR T S LR BN 2 BRI logistic B 7345 R Bow, IHEE L7
e L7 BMILL Sttt FSH R, SRZUWIIRAG SRR A B R R R E R 2R TR 1.

Table 1. Comparison of baseline data in patients with missed abortion based on chromosomal results

F 1. ETHERCHEROEBER”BEEL BRI

T H et i S L T Pt A% E H 4 2/t 8 PE
B 67 69

B FR(E) 35.00 (33.00, 38.00) 33.00 (32.00, 36.25) -1.150 0.250

577 BMI (kg/m?) 22.86 (22.66, 24.99) 22.28 (22.28, 26.37) —2.257 0.024

R AR (mI) 3.16+ 1.45 3.45+1.42 -1.184 0.238

RSB (< 10%/mL) 49.40 (25.90, 70.90) 44.57 (22.41,75.71) —0.396 0.692

W IEH LA Z (%) 6.00 (5.00, 8.00) 6.00 (4.00, 7.00) -1.583 0.113

PR (%) 40.98 £ 20.41 43.98 £ 16.67 —0.403 0.687

T T B 1(%) 51.00 (35.00, 69.00) 53.86 (42.26, 69.25) —0.666 0.505

LR (F) 34.00 (32.00, 37.00) 32.00 (31.00, 34.00) -1.972 0.049

4 J7 BMI (kg/m?) 23.90 (22.27, 26.33) 22.86 (20.66, 24.92) —2.248 0.025

SR E() 13.00 (10.00, 17.00) 14.00 (10.00, 20.00) -1.130 0.258

AMH (pmol/L) 2.39 (1.65, 3.85) 2.67(1.77, 4.22) —0.712 0.477

JEA FSH (U/L) 7.12 (6.06, 8.95) 6.31(5.537.91) -2.185 0.028

F:h4 LH (U/L) 4.53 (3.34, 5.70) 4.14 (2.60, 5.79) —0.981 0.326

RIS 9.00 (6.00, 12.00) 10.00 (6.50, 13.00) -1.115 0.264

HCG H P55 £ (mm) 10.05 (9.50, 12.00) 10.70 (9.00, 13.20) -3.312 0.125

AFAERR(AF) 4.00 (2.00, 500) 2.00 (4.00, 6.00) -0.346 0.729

Gn E & (U) 2700 (2250, 3375) 2850 (2325, 3525) —0.618 0.536

Gn RE(R) 12.00 (11.00, 1300) 12.00 (11.00, 1400) —0.608 0.543
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IREAM I A E () 0.241 0.624
14 5.6 (3/54) 1.9 (1/53)
24 94.4 (51/54) 98.1 (52/53)
BIRBHEANE) - 0.451
1 69.2 (9/13) 50.0 (8/16)
2 30.8 (4/13) 50.0 (8/16)
ANZERI (%) 0.330 0.856
JRRAZ 46.6 (31/67) 47.8 (33/69)
R 53.7 (36/67) 52.2 (36/69)
%77 (%) 0.089 0.766
IVF 71.6 (48/67) 73.9 (51/69)
ICSI 28.4 (19/67) 26.1 (18/69)
THFFE(%) 2.661 0.447
HE Gy B fig 4.5 (3/67) 2.9 (2/69)
MO E R &R 59.7 (40/67) 65.21 (45/69)
EEVES 13.4 (9/67) 5.8 (4/69)
HoAth 22.4 (15/67) 26.1 (18/69)
FRINE(A) 9.00 (6.00, 12.00) 10.00 (6.50, 13.00) -1.115 0.265
MII BP0 (4) 9.00 (8.00, 10.00) 10.00 (6.50, 13.00) -2.934 0.083
2PN GEEH(N) 6.00 (4.00, 8.00) 6.00 (4.00, 8.00) -0.320 0.749
PN Z (%) 47.2 (199/422) 50.4 (214/425) 0.866 0.352

vE: BMI AR EIEE; PR RITAIZEIEFE 5% AMH RIS IE; FSH R0 Gn IR IR
#; IVF RiRANZHGE s TCST 7R B B ot P9 Bk 7755 2PN BRERSUR U AZ N REE; /R

Variables i ie(i{k aOR 95%CI P-value
TR |
<35 [n=88 (64.7%) ] 48 (69.6%) ref !
235 [n=48 (35.3%)] 21(30.4%) 0.66 0.32-1.38 —®—T1— 0.268
4 17 BMI !
<24 [n=78 (57.4%)] 36 (52.2%) ref !
24-28 [n=18 (13.2%)] 10 (14.5%) 1.24 0.43-3.58 = 0.685
>28 [n=40 (29.4%)] 23(33.3%) 1.43 0.65-3.16 — 0.378
JEREFSH [7.21 £2.41) 6.85+2.39 0.89 0.76-1.04 - 0.152
R TLINto |
AR [n=32 (23.5%)] 13 (23.2%) ref :
I IIE [n=104 (76.5%)] 54 (76.8%) 1.12 0'49'2'54| :l | | I0.?88
0 1 2 3 4
OR

VE: Ref RS,

Figure 1. Effect of cleavage-stage embryo and blastocyst transfer on chromosomal karyotype abnormalities
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ARWFFAIN IVF/ICST BhZ it J 1A U0 R R RN JE IR RS AR S 7 R = R B Y 4R 22 CNVs Al i)
W TR B ORI VRN R RS RN 4 B G A% B S T B SR

TS LN R B Y A% R R R LI AR, BE AR BATE 36 % LA R IRt , etk 1)
KA RGN ZL AR A A ZE R 23 1) 9 39%A11 20%, TAE 36 % LA Lottk ey, ORI U R A0 22 VR IR i () G
P S8 20 N 59% A 35% [15] WF TR KT 38 5 BEA: AR WG S ik 3 5 R0 8 T BRI et fk S
AR 60% [16], AR FLLE R RIRIRNG e R 1 vl BB S R B RS R I B R A [17], HAR
# > 35 Z(OR = 3.125) 2 FE B HIMAT G R K R [18]. ARSI ART BhZ2f AE L & 6% 1A Lo bk 1 BR £
S ARG IR AR T IR AR E Aot JEHE AT 5 NV miRNAs FIRIASAE, H A hsa-miR-30a-
5p~ hsa-miR-140-5p [ 1A &5 U0 RELH A S MR AR 57 B 2 AR DG 191 3 IF 78 S s MR 28 2 1 B BEAH Al & e
PRBCRE S HEF AR T B I R 3 IS (201, HL DR PR T G4 A PP 2B T ORI o R AR AR A B
RESH AU ISR B AR A 55 (21 ] Leary 55 AN AL AR 2R G0 M52 21, 68 5 R IERE Lo PR NS O1 BEH O BE /)N,
SERCZRE AT BEMEBE /N[22] 0 AT AL RER, REBEJ ORI H 5 Y R E 8% A A E IR0
GuitFES, RECTRERBOSINARE SR EA BERmER, Bk, ERE R EE
TR G R B A RS o A TR s 986 G 0 i A% TR AL G Ak T i B 2 W Bt FSHL = LA
Guit s ZE R, RTRE 5 AR B A U0 A4 2 IR TR, JEFR FSH /K38 5 200y Py FSH v Ml &, vTRE
S B P A 20D OP REAN O A B A L SR S ) S ZEHER 1 e DNA B 45158 5 55 AT 45
FOPRRAN AR R [23] . A B SR 7 G R 2 R PR A 225 A 2 7 R ) 15 2 2 B A DR o B ) ()
TR SR BB, R IEHE H SR LM ION G RS R, DLk St — 5 (1 i 45 e
Fifi[24]. BMEBHE S INHMBE R AR R "G, 2REBHEKEJORTEHR TR, AR RED
NG R TR RN 40.6%, IPZLHANR G Yo (A e RSN 51.92%, 1X— R ILAT LA LA R LA
ke AHECTRMHINAG, GZLHIIEAG e R SRR 5 R I 5 S WURE DNA Wi 1) i AR AR B vy, I
SOEKTE 2 HES 3 HAIMAREG0M 8 HIH IR IE « DNA 35305518 5 LA K RIS Pkl M PR 1 5 550 e
AT 1 BE R 855 (25] -

AW FCREERT G304 IVF/ICSI B2 He o ik O 2R AN FE N1 23, HAERR T L7808 . %07 BMI
AEEfh FSH BIVRA R, B FL R B AL T HR I AN (R G R AR SR X 3t 7= 485 J=) IR s e, 30t T e Al B A=
EAR . SRR EREIIZE . B F LA BEMIEARTE 2 AARA T ERE: © RE
WFFEEE ] 7 REARERS . BMI AL FSH, (HHEAWEEMIRARIZR, HluniamE. F5ABEEZ. &
W REE, RPN, TR SREEE RAFEMZ: @ AW FUAREAT ML) 12 1 53 VT BC 45 772 LASF- 4 i 2
(] HELRARFAE, XA ARIAZAIER ) EE AR ET N, R REF A R M2 . BB e
P S RS B AR iR E B RN R 2 —, AW R Ytk 5 T 49.26%1E5E T 1%4518 . 94E
Pt R R PRI @ L AT R R P EEEA, HA BT 5068 IVF/ICSI BEMA R RS R ¥
S AL R R A B R EA R R RS AR RA S R OARER, EFLHITEE
S(P>0.05), $RINFHEISZZAFEATE MG Bk 7 (P RS[26]-[28]. X THEWE <35 %, OPEAE & DIREIE R
1) 5B AT UP SRS A S T A R AR I R A R, RISk b 1 DR B A 355 23 1 SR T £ RS
ART BB IR, S5 [29]. X TR > 36 AT BB AE T 7E A FRAR IS 7= 2R 1 [F) I I 2 PR 2 R A UR R
JH AR LA R &5 5 R

K2, AHEF[30]14 R IR, HiiE R 3 U0 2R R FE R RS A8 5 A8 B T OB Y A A% B R G I R 2
S, HORHE SR DR RR R B L A R iR 2R
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