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Abstract: Objective To systematically evaluate the influencing factors for repeated implantation failure (RIF) after in
vitro fertilization—embryo transfer (IVF-ET) in China, so as to provide the evidence for prevention of RIF. Methods Lit-
erature on influencing factors for RIF in China were retrieved from CNKI, Wanfang Data, VIP, China Medical Literature
Service System, PubMed, Web of Science, Cochrane Library and Embase from inception to September, 2024. A meta—
analysis was performed using RevMan 5.3 and Stata 14.0 softwares. Literature were excluded one by one for sensitivity
analysis. Publication bias was evaluated using Egger's test. Results [Initially 4 836 relevant articles were retrieved, and
12 of them were finally included, with a total sample size of 11 554 individuals. There were 10 case—control studies, 1
cohort study, and 1 cross—sectional study; and 10 high—quality studies and 2 medium—quality studies. The meta—analysis
showed that factors including advanced age (OR=1.121, 95%CI: 1.035-1.215), prolonged infertility duration (OR=1.237,
95%CI: 1.091-1.403), abnormal hysteroscopy findings (OR=2.205, 95%CI: 1.119-4.348), positive anti-nuclear antibody
(ANA) (OR=2.393, 95%CI: 1.473-3.886), and positive anti-beta2 glycoprotein [ antibody (B2—-GP 1 —Ab) (OR=2.824,
95%CI: 1.987-4.013) were associated with an increased risk of RIF; while factors including the large number of embry-
os transferred (OR=0.309, 95%CI: 0.098-0.973), thicker endometrium (OR=0.601, 95%CI: 0.556-0.650), and higher gran-
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ulocyte colony—stimulating factor (G-CSF) levels (OR=0.657, 95%CI: 0.511-0.845) were associated with a reduced risk
of RIF. Conclusion IVF-ET RIF is associated with age, infertility duration, number of embryos transferred, endometri-
al thickness, hysteroscopy findings, G-CSF levels, ANA and B2-GP I -Ab.

Keywords: repeated implantation failure; influencing factor; meta—analysis
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Table 2 Meta—analysis of influencing factors for RIF after IVF-ET in China

# 2 WE IVF-ET RIF K ZER Meta 5387

SRR I Vax e
ES S ;ﬁfﬁ%;a HihR omgﬁiif“% S Faerbpl
INEEAE S
(YN 4 81 0.001 Rt AL 1.121 (1.035~1.215) 0.005 0.089
APAERR K 6 80 <0.001 RitAIL 1.237 (1.091~1.403) <0.001 0.014
BHNE
IR R 2 2 90 0.002 Rt AL 0.904 (0.745~1.097) 0.305 —
AR IR i EcE 2 2 85 0.009 Rt AL 1.296 (0.705~2.382) 0.404 —
BArh e 2 3 84 0.002 Rt AL 0.309 (0.098~0.973) 0.045 0.589
FE AR 2 0 0.826 il 0.601 (0.556~0.650) <0.001 —
Ty R E PR 2 92 <0.001 Rt 1.068 (0.188~6.072) 0.941 —
B A A A A 2 68 0.078 Rt AL 2.205 (1.119~4.348) 0.022 —
GaREH 2
G—CSF 7K 2 0 0.438 [Eip 0.657 (0.511~0.845) 0.001 —
AMH 7K -5 3 77 0.014 Rt AL 0.579 (0.283~1.183) 0.134 0.006
ANA FHME 2 0 0.491 B 2.393 (1.473~3.886) <0.001 —
B2-GP I -Ab P 2 7 0.300 Eis 2.824 (1.987~4.013) <0.001 —




< 240 - G EEE 202543 A2 37 B4 3 1Y)

China Prev Med J, Mar. 2025, Vol. 37, No.3

2.3 BERMSHT

Xt P=50%, DHASCHR>2 RS0 4 A5, /i
IR . ANAERRK . BAEMIRE T 281 AMH /K-
A TRUB M T . SRR, AR R . AN RREK
) Meta s tr2t s Rtadat. HIBRSCHR [16] 5, BAEIRG
% (P=0%, P=0.554; OR=0.179, 95%CI: 0.136~
0.237, P<0.001) FJ5BTERAL; Ssksck [13] )5,
AMH /KFE& (P=39%, P=0.202; OR=0.436, 95%CI:
0.249~0.766, P=0.004) FRSEAERE,
2.4 EFEARFr 5T

XA SCHR>2 TR0 4 52 m R T Egger K
5, AR NIR, AZEEREKH AMH 7K k5 i
R AT REfEAE R e (34 P<0.05). ULk 2.

3 i i

AHFFEILMA 12 R E IVE-ET RIF 520 R 2
(R 3CHK, ARG IRBFSE o 32, BEEARESH 11 554
i, % FWFE R 2018—2024 4F . Meta 4374 0
~, WE IVF-ET RIF 20K 2K 248 A 2E R R
HARIE FURZAR R, RS RE R 3R B AE VR R 45
TENE, BREETRNEEGRALSR, R
iy G-CSF 7K. ANA Fl1 B2-GP I —-Ab,

NHZEE R, AR ARIR S . AN
PR, RIF USSR o AFU4 25 i PR A Ui A ik 7
FER R R, AT B HER L M IR S i 25 T e 2 Bk
JL T RN, AT SE I AR R4S Jm) 2, AT WY
Rtk 26 4 )5 OB g ek SR el BT, B
Yt A S H BT REME REAE IS T T, s G
AR NS RIF 2, KR 2 4 B G 35 i 2> B I
IVF-ET Il RAEIR S, ka2 Y iyfFoe 45 R 2
AAFIR=5 AFJE RIF (ST fERR N R o AR IR G
Wi 14, RIF MU FHE 115 F5 =, nTRERES A4
AERRAIG N, A8 WS T RE A N RSS2 1 T R
B RIF KU 22 AN ZE A5 R Ry s e DX 28 A 9 AT
REAPTE R RARRY, A 51077 5 2 = I SCRk A 2 F 5o

AR, BARMAGE R 2 A R 2
RIF (A9 E . A 2 ORI 09 5 5 I PR AR IR R
BT | BORIRIEEE, ATReR A IR RS 2
F T B MR B RS, DTS I8 P 2 A2
FRRGE IR 20 IR TAE th 2 —&B 7 M i 35 73
RIS R, R TR &S TR
M, FE NIRRT REAC RIF XU, 75 NIREE
£ 8~14 mm B, FIFMIEHEA, IIRGEIRSE &
AR ER, SFENEEE>14 mm, KU R

FHE =R 2 Hi, IVF-ET SEhapi HF, AR
HWIE R B GO T8 NRRE, SRS T
ZERERRENE 7= R, P S R AT U

PR Z T, B A LS RS RS RIF 1Y
fER N E, RIF BEWTERERRW LZERRN 25%~
50% ', B WA T E MR . TERE T U RE R
A, XEPRI S MRIG A o B IRk A
B NI AP 1 e i 2, v DS AR A s 2
(B ERAE , IR8E) 2T RIF BIZWTRAYY o A
FEW, RIF BETEMEAERTHE T e Bk & Hi e
B PRAE, TR ACE | BEE RS R B,
ZHENASCHRE D, T2 E s Rk

GPENE T, WL R B R G-CSF K5
J& RIF APR9 IR ZE, ANA FHIPERT 2-GP T -Ab FHME:
J& RIF BIER N ZE  G-CSF 7k 7 6P 11 i
HWHEENERH, G-CSF /K FARES R T8 P A Z M
FRAGHE A, AR F#FRZAEK . e, WG
HMMIEEE, SECRIF kA 0, WU %5 B FgE 4
W, WG S 9 KRIFIH4 T G-CSF, IR
TR R A P2 R 5N 52.5% F1 30%, i B T
G—-CSF 7K 23397 RIF B WA A AL IR A RO
Pio ANA J& H St i s An &4, ANA B
PESREARIN R, R iG &  RF R IR
F2 RIF ', CHEN %8 ™ $8 HUORZUE 35 ANA &L
FHMEAR Ny 23.8%, KL ANA FHME S 20 PR A 22 XU 14
IR M, B2-GP I —Ab FHIEAE RIF HBEPAE
R, SRR IR ARG, A
PR B4, REhnGE B2-GP I —Ab RORLBIRGI, HER A &
G PEMEEG . X F AMH /KF, REBE RIF %
TFEOCHE, P R U T s AR AR R R
TR, 7B 22 04 SCHR S

S E 30k

(1] BRSEBL, YO, PR, 6 . NPRETE B A S
BHIE [J] TR R4, 2024, 45 (10): 1211-1217.
CHEN M Q, FANSP, CHEN Y J, et al.Establishment and vali-
dation of endometrial organoids in infertility [J] . Academic J
Naval Medical Univ, 2024, 45 (10): 1211-1217. (in Chinese)

[2] VANDER BORGHT M, WYNS C. Fertility and infertility: defini-
tion and epidemiology [J] .Clin Biochem, 2018, 62: 2-10.

[3] DE GEYTER C.Assisted reproductive technology: impact on soci-
ety and need for surveillance [J] .Best Pract Res Clin Endocrinol
Metab, 2019, 33 (1): 3-8.

[4] BUSNELLI A, RESCHINI M, CARDELLICCHIO L, et al. How
common is real repeated implantation failure? An indirect estimate
of the prevalence [J] .Reprod Biomed Online, 2020, 40 (1):
91-97.



T E2E 2025453 A5 37 #5534

China Prev Med J, Mar. 2025, Vol. 37, No.3 .

241 -

[5]

[11]

[12]

[15]

BRI o AR TR R o el 22 B g, v [ L RO P 2 B R 2
Ll Z B 2y . ARG RSE T E L IR ()] L e
PRk, 2023, 103 (2): 89-100.

Chinese Association of Reproductive Medicine, Professional Com-
mittee of Reproductive Medicine, China Medical Women's Associ-
ation. Expert consensus on diagnosis and treatment of recurrent im-
plantation failure [J] .Natl Med J China, 2023, 103 (2): 89—
100. (in Chinese)

CAOHY, YOUD, YUANM W, et al.Hysteroscopy after repeat-
ed implantation failure of assisted reproductive technology: a
meta—analysis [J] .J Obstet Gynaecol Res, 2018, 44 (3) .
365-373.

CHOU R, BAKER W L, BANEZ L L, et al.Agency for Health-
care Research and Quality Evidence—based Practice Center meth-
ods provide guidance on prioritization and selection of harms in sys-
tematic reviews [J] .J Clin Epidemiol, 2018, 98: 98-104.
MRS, XUEL, BRER, % Meta AT RSN WEMEMIEM
B PP T [J] . HEPEIEO AT R, 2012, 4 (4):
297-299.

ZENG X T, LIU H, CHEN X, et al.Meta analysis series 4: qual-
ity evaluation tools for observational studies [J] . Chin J Evid
Based Cardiovasc Med, 2012, 4 (4): 297-299. (in Chinese)
STANG A.Critical evaluation of the Newcastle-Ottawa scale for the
assessment of the quality of nonrandomized studies in meta—analy-
ses [J] .Eur J Epidemiol, 2010, 25 (9): 603-605.

FANG Q Y, QIAO Z H, LUO L, et al.Predictive models of recur-
rent implantation failure in patients receiving ART treatment based
on clinical features and routine laboratory data [J] .Reprod Biol
Endocrinol, 2024, 22 (1): 1-10.

SUN Y Y, ZHANG Y L, MA X S, et al. Determining diagnostic
criteria of unexplained recurrent implantation failure: a retrospec-
tive study of two vs three or more implantation failure [J/OL] .
Front Endocrinol (Lausanne), 2021, 12 [2025-01-30] https://
doi.org/10.3389/fend0.2021.619437.

GUO L, GUO A L, YANG F, et al.Alterations of cytokine pro-
files in patients with recurrent implantation failure [J/OL] .Front
Endocrinol  (Lausanne) , 2022, 13 [2025-01-30] . https://doi.
org/10.3389/fend0.2022.949123.

W, YUy, WER, F RN -IR ARG R A
WG ] SRR, 2022, 31 (6): 435-
439, 442.

GUO L, YANG F, GUO A L, et al.Analysis of factors related to
repeated implantation failure after in witro fertilization — embryo
transfer [J] .Prog Obstet Gynecol, 2022, 31 (6): 435-439,
442. (in Chinese)

IR, A, &I, SF . B AR T S A R SR AT DG AE
BT ()] . AEFEEEAE, 2023, 32 (10): 1510-1515.
HU J W, ZHENG J, MENG K, et al. Analysis of risk factors as-
sociated with recurrent implantation failure in assisted reproduction
technology [J] .J Reprod Med, 2023, 32 (10): 1510-1515.
(in Chinese)

BRI, B, AN, A A R ISR A AR 1%
Megtse (1] . hEAF GG, 2024, 35 (1): 40-47.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

JIA W L, WANG H Y, QIAO J, et al. Clinical case - control
study in patients with recurrent implantation failure [J] .Chin J
Reprod Health, 2024, 35 (1): 40-47. (in Chinese)

SKAE L, RERMG, XU, AF . SRR R U0 5 A S I IR R
L3 IR (B, 2024, 62 (1): 1-6.

ZHANG C F, ZHAO M P, LIU J, et al.Laboratory influencing
factors of recurrent implantation failure [J] .J Shandong Univ
(Health Sci), 2024, 62 (1): 1-6. (in Chinese)

ARRR, RAH, T, S ORZUERSE IVF-ET J5 AW 5K
SRR R R S R R A ()] . E R, 2024, 33
(2): 62-66.

Z0U L, WU L J, CHE H S, et al.Analysis of predictive factors
of unexplained repeated implantation failure after in vitro fertiliza-
tion and embryo transfer in infertile patients [J] .Chin J Hum
Sexuality, 2024, 33 (2): 62-66. (in Chinese)

TREEZE | RIS WS i R 3R 43 AT S PR 3R TR T T RBCR ST
(D] . Pre: AR, 2023,

ZHANG Y Y.Analysis of influencing factors of embryo implantation
failure and study on the therapeutic effect of cyclosporine [D] .
Jinan: Shandong University, 2023. (in Chinese)

TrFeE . AN SRR IGS 5 E B CD38. CD138 ik
BIRISCHE BARSCI R 0T [D] . R RUIERR, 2018.
WAN R X.A study of the correlation of unknown repeated implanta-
tion failure and endometrial CD38 and CD138 expression and the
correlation factors [D] .Kunming: Kunming Medical University,
2018. (in Chinese)

I, AR, EBE . ARSNTR IR R AL RS K5
PR S 5 NN B 28— T S Tl TR 7K AR S
[J] . EZAIGRARSE, 2022, 39 (2): 191-193, 197.

LIN, HU M D, WANG Y.Influencing factors of repeated implan-
tation failure in in—wvitro fertilization—embryo transfer and its corre-
lation with endometrial endothelial nitric oxide synthase [J] .J
Clin Res, 2022, 39 (2): 191-193, 197. (in Chinese)

BRI, INET, R, & S RRIR MO S A 3 [l i
gt (3] AR SR AR, 2019, 39 (10): 824-827.
YUAN L P, SUN C Q, XU S M, et al.Retrospective analysis
of factors related to repeated transplantation failure [J] .Chin J
Reprod Contracep, 2019, 39 (10): 824-827. (in Chinese)
ZHANG K M, SHIY J, WANG E S, et al.Ovarian stimulated cy-
cle: not a better alternative for women without ovulation disorder
in intrauterine insemination [J] . Oncotarget, 2017, 8 (59) :
100773-100780.

FRANASIAK J M, FORMAN E J, HONG K H, et al.The nature
of aneuploidy with increasing age of the female partner: a review
of 15 169 consecutive trophectoderm biopsies evaluated with com-
prehensive chromosomal screening [J] .Fertil Steril, 2014, 101
(3): 656-663.

INIUBE, BRI, FRE, F B RGRIEIAR AL A WIIG REE R
AR R (1] . PEERA AR, 2024, 53 (9): 793-797.
SUN K X,XIU Y L, WANG Y H, et al.Analysis of factors influenc-
ing clinical outcomes in the first frozen—thawed embryo transfer cy-
cles[J].J Chin Med Univ,2024, 53 (9): 793-797. (in Chinese)
JZ IR, R4, ZEiEiE, 5 . BOGHE B R R AR AR



. 242 -

TG E2E 2025453 A5 37 #5534

China Prev Med J, Mar. 2025, Vol. 37, No.3

[26]

[28]

[30]

TARERSNE )] . BPTEES:, 2020, 32 (12): 1236-1238.
ZHOU Y E, XU W H, LI S S, et al. Effect of laser— assisted
hatching on the development of offspring from frozen—thawed em-
bryo transfer [J] .China Prev Med J, 2020, 32 (12): 1236-
1238. (in Chinese)

FANG R, CAI LY, XIONG F, et al.The effect of endometrial
thickness on the day of hCG administration on pregnancy outcome
in the first fresh IVF/ICSI cycle [J] .Gynecol Endocrinol, 2016,
32 (6): 473-476.

LIAO Z Q, LIU C, CAI L, et al. The effect of endometrial thick-
ness on pregnancy, maternal, and perinatal outcomes of women
in fresh cycles after IVF/ICSI: a systematic review and meta—anal-
ysis [J/OL] .Front Endocrinol (Lausanne), 2022, 12 [2025-
01-30] .https://doi.org/10.3389/fend0.2021.814648.

BORD I, TAMIR B, HARLEV A, et al.Recurrent implantation
failure in IVF: features of cycles that eventually ended in concep-
tion [J] .Arch Gynecol Obstet, 2016, 293 (4): 893-900.
EL-TOUKHY T, CAMPO R, KHALAF Y, et al.Hysteroscopy in
recurrent in—vitro fertilisation failure (TROPHY) : a multicentre,
randomised controlled trial [J] .Lancet, 2016, 387 (10038) :
2614-2621.

HOU Z J, JIANG F J, YANG J, et al.What is the impact of granu-

locyte colony—stimulating factor (G—-CSF) in subcutaneous injec-

[31]

tion or intrauterine infusion and during both the fresh and frozen em-
bryo transfer cycles on recurrent implantation failure: a systematic
review and meta—analysis? [J/OL] .Reprod Biol Endocrinol, 2021
[2025-01-30] .https://doi.org/10.1186/512958-021-00810—4.

WU W, XUGF, HUY J.The therapeutic effect of granulocyte colo-
ny stimulating factor (G-CSF) on potential biochemical pregnancy
in patients with unexplained repeated transplantation failure (RIF):
a case series and literature review [J] .Gynecol Endocrinol, 2022,
38 (5): 443-447.

YING Y, ZHONG Y P, ZHOU C Q, et al.Antinuclear antibodies
predicts a poor IVF=ET outcome: impaired egg and embryo devel-
opment and reduced pregnancy rate [J] .Immunol Invest, 2012,
41 (5): 458-468.

CHEN S J, LIX D, GUO Q W, et al.Association between antinu-
clear antibody and female infertility: a meta—analysis [J/OL] .
Scand J Immunol, 2023, 98 (1) [2025-01-30] .https://doi.org/
10.1111/sji.13285.

PAULMYER-LACROIX O, DESPIERRES L, COURBIERE B,
et al. Antiphospholipid antibodies in women undergoing in vitro fer-
tilization treatment: clinical value of IgA anti—B2glycoprotein |
antibodies determination [J/OL] .Biomed Res Int, 2014 [2025-
01-30] .https://doi.org/10.1155/2014/314704.

i EE: 2024-10-28 fEEIBHA: 2025-01-30 ZAX4HiE: =i

(E#EE236T0)

[10]

[11]

[14]

anal intercourse in men who have sex with men in Fuzhou [J] .
Chin J Epidemiol, 2024, 45 (9): 1233-1238. (in Chinese)
A, AT, AR, 5F L JERmET CHIRMET R
701 24 9 BAEAT I E LR ISR S AR (1] . e
HIRTERG, 2022, 28 (8): 943-946.

LI'J, XIN R L, REN X L, et al.Analysis on unprotected anal in-
tercourse behavior and factors among men who have sex with men
with internet based HIV self-testing in Beijing [J] .Chin J AIDS
STD, 2022, 28 (8): 943-946. (in Chinese)

SRt XA, ZE B, 4 2017—2022 AR T B 445 T AR A A
HIV/AIDS JiBIRE T L) ). BBy B2 ,2023,35(12) : 1067-1070.
GUO T, LIU Z, LI X Y, et al.Characteristics of newly reported
HIV/AIDS cases among young students in Zhengzhou City from
2017 to 2022 [J] .China Prev Med J, 2023, 35 (12): 1067-
1070. (in Chinese)

SHEN Y, ZHANG C, VALIMAKI M A, et al. Why do men who
have sex with men practice condomless sex? A systematic review
and meta—synthesis [J] .BMC Infect Dis, 2022, 22 (1): 850-868.
BRI, A, VT, 4% HIV G5 A o AHERD A TR
FEAE Mg R A B (0] . BARTIRG B2, 2024, 51 (5):
925-929, 942.

CHEN H L, SHI B, JIANG C, et al.Analysis on the characteris-
tics and influencing factors of commercial sexual behavior among
men who have sex with men infected with HIV [J] .Mod Prev
Med, 2024, 51 (5): 925-929, 942. (in Chinese)
AVELINO-SILVA V I, VASCONCELOS R, CERQUEIRA N B,

et al.Predictors of knowledge of and access to biomedical preven-
tion among MSM and transgender men in Latin America: results
from the Latin American internet survey [J] .HIV Med, 2022, 23
(7): 764-773.

o, A, BEcE, WM HIV/AIDS o i e & L1
ULBSENA R ST (1] . BBTEE%, 2021, 33 (5): 526-528.
YANG Z R, LIJ, JIN M H, et al.Delayed HIV diagnosis and its
associated factors in Huzhou City [J] .China Prev Med J, 2021,
33 (5): 526-528. (in Chinese)

FE, BB, B, SF IS N I E P AT OCRIE B
HEBIP AR E R (1] PEEREEE, 2022, 38 (4):
339-343, 363.

WANG Y, LI L L, FAN J, et al.Related characteristics of fixed
sexual partners of men who have sex with men and influencing fac-
tors of un—protected anal intercourse [J] .Chin J Health Educ,
2022, 38 (4): 339-343, 363. (in Chinese)

TRAEGER M W, SCHROEDER S E, WRIGHT E J, et al. Ef-
fects of pre—exposure prophylaxis for the prevention of human im-
munodeficiency virus infection on sexual risk behavior in men who
have sex with men: a systematic review and meta—analysis [Jl.
Clin Infect Dis, 2018, 67 (5): 676-686.

TAIRY D, LEVY I, TURNER D, et al.Differences in knowledge,
attitudes and behaviors of Israeli HIV-uninfected gay men in HIV-
discordant vs. concordant steady relationships [J] . AIDS Care,

2018, 30 (6): 802-806.

Wi EEE: 2024-12-10 [EEIBHA: 2025-01-27 ZAX4w4E: TRICH



