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[ Abstract] Objective To explore the differences of etiology of recurrent implantation failure ( RIF ) and recurrent
pregnancy loss (RPL) . Methods Patients with RIF (n = 315 ) and patients with RPL (n = 376 ) admitted to the Reproductive
Center of the First Affiliated Hospital of Sun Yat-sen University from June 2018 to June 2021 were included. General and etiological
data were collected to compare the differences in baseline data and etiological composition. Relative risk factors of the etiology
of these two conditions were identified by multivariate regression analysis. Results Univariate analysis showed a significantly
higher proportion of chronic endometritis, endometrial polyps, endometriosis, endometriosis complicated with polyps, diminished
ovarian reserve and a significantly lower proportion of unexplained cause in the RIF group than in the RPL group (all P <
0.05) . Multivariate logistic regression analysis showed that the incidence of chronic endometritis ( OR=3.044, 95%CI 1.849-5.011,
P < 0.001 ), endometrial polyps (OR=3.769, 95%CI 1.670-8.510, P < 0.001 ), endometriosis ( OR=3.812, 95%CI 2.131-6.819,
P < 0.001 ) and diminished ovarian reserve ( OR=2.175, 95%CI 1.285-3.683, P = 0.004 ) in the RIF group was significantly higher
than that in the RPL group. The proportion of patients with lower anti-Mullerian hormone levels ( OR=0.917, 95%CI 0.864-0.973, P
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=0.004 ) in the RIF group was higher compared with that in the RPL group. Conclusion Chronic endometritis, endometrial polyps,

endometriosis, decreased anti-Mullerian hormone level and diminished ovarian reserve are more common in RIF patients, and the

screening and monitoring of the above lesions should be strengthened in the subsequent practice of assisted reproduction.
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B S i AL A5 R AR DI RE T (TSH AK-FREAIK, FT.
AFTRE ), HARBREIIBERGE (TSH AKSFTHR, FT,
AR ) S I PR F AR R D BE ST (TSH K- <
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5mU/L); Z P00 ELRGAER A RERE P23 U5
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FEBCR IS FEAS ¢ K5 A AR IEZS S04, LA
M (Ps, Pis) 3R, @1 I # R FH Mann-Whitney
U K%, HIRSE RIF 55 RPLG I I 22 5%, IAS
IR PR, AHGAER . RBTE 540, AMH,
R &AW LL KA B R 53 b A G2 5 SRR
PR, B0 PR AR SC IR R IR 1 () 50 (Jo),
KHZEA IR, #3722 —JC Logistic [FIHJf
2, A (odds ratio, OR) & 95% ] {5 X
[d] ( confidence interval, CI), XUl P < 0.05 Jy2% 7
EEE N =9
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2.1 RIF 8% 5 RPL HEEN—RTR

A I I A 315 141 RIF H % F1 376 5] RPL
B, H RIF 4L FHAER R (3530+4.60) %7,
RPL 41 F 4RI (35.00 +4.48) % RIF A8
HEIE AT EE RPL B BAR T T 35 % K DL HARIR B
(P<0.05), 5 RPLAEH LA, RIFAHBHM
AMH ZKF3AK . B, KP3E . H & i s (P
¥1<0.05), 2 4 Rpi a5, AR P /WK
R I S B TR s 3 e e 22 R TR G
B (P¥>005), WEI1,
2.2 RIF #i# 5 RPL 4B &R FW R

RIF 2l 23 flfEfE R ARG ik R, b
PEY RS R 1B BrERakRE 1246,
RFRT Qe R 75 3 ;. RPL 4l 24 ilf74E 5%
Ryt w, Hpdotje kw18 61, Bk
PR 6, TTRIEXTTREMEYFHE. 2
A EAR Y O R 5 5 R L ] LA 25 S eG4
L (P >0.05). RIF 41 176 15l (55.9% ) 17 7E
TIGE Ry S B IORRR , RPL 20 109 4] (28.9% )
FELESR &) 5 0 s OB, 2 )8 1 ' P
K. FEMNBEER . 8 IS0 G L
WESMAESFE X (P¥<0.05), RIF4H
356 (11.1% ) FEAE N 53 W 5%, RPL 41+ 56 17
(14.9% ) FEAEWN 0I5, AL 45 9 43 069 T L
BERB LG IFAE L (PY>0.05), RIF4H
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o g e R LB Lt 22 SRR G F2E i L (P >
0.05). 5 RPL ZHAHIL, RIF 4000 $654IhARERGE |
T NS0 A 5 RS TR 8] LE 5
AN PR PR LG S A (P 1) < 0.05 ). LR 2.

2.3 RIF 14845 RPL B E RN B HE ST

L RIF 1 RPL /E R A48 & (RIF=1, RPL=0),
PHER . KR RS AMH, E,. AZEMLL &
s PR 07 A9 v 20 1) B A 22 S it i S
BAE A A A &, HAP AR AMH, B, (AFiEs

#1 RIF4AEE5RPL AZEN—WERLR
Table 1 Comparison of baseline data between RIF group and RPL group

w H RIF 41 (n=315) RPL 4 (n=376) iz {8 P{H
ERE ) % 35.30 + 4.60 35.00 + 4.48 0.961 0.337
AT In (%) 6.539 0.038
<35% 132 (41.9) 193 (51.3)
35~39 % 119 (37.8) 113 (30.1)
40~45 % 64 (20.3) 70 (18.6)
R EAEE /S (kg/m?) 21.01 (19.50, 23.14) 21.21 (19.76, 23.85) 0.218 0.827
SEA N 53 MK
FSH/ (TU/L) 5.61 (4.80, 6.72) 5.40 (4.51, 6.55) 1.799 0.072
LH/ (IU/L) 2.92 (2.14, 3.96) 3.14 (2.34, 4.09) 1.473 0.141
Eo/ (ng/L) 31.00 (24.00, 40.00) 29.00 (21.00, 37.75) 2.649 0.008
PRL/ (IU/L) 15.25 (11.65, 20.87) 15.63 (11.61, 23.04) 0.996 0.319
T/ (pe/l) 0.27 (0.22, 0.34) 0.28 (0.22, 0.34) 1.119 0.263
AMH/ ( pg/L) 2.63 (1.74, 4.40) 3.50 (1.94, 5.54) 3.763 <0.001
A& /d 29 (28, 31) 30 (29, 33) 4.735 <0.001
WEE BT AR L /n (%) 81 (25.7) 96 (25.5) 0.003 0.956

%2 RIF 45 RPL BRRELLE
Table 2 Comparison of etiology composition between RIF group and RPL group

Bt RIF 4 (n=315) RPL 4 (n=376) VG PAY
FRPENETH In (%) 23 (7.3) 24 (6.4) 0.228 0.633
BT EHNER n (%) 56 (17.8) 28 (7.4) 17.131 <0.001
CD138 PHPEANMIEL /M (Pas, Pis) 10 (5, 20) 10 (6, 19) 0.044 0.965
FEMNBELER /n (%) 23 (7.3) 9(2.4) 9.349 0.002
EEARNE n (%) 23 (7.3) 30 (8.0) 0.111 0.739
FEEWSFE n (%) 1(0.3) 7(1.9) — 0.077°
FE PSS ALE /n (%) 47 (14.9) 18 (4.8) 20.650 <0.001
FARIRIIRESH /n (%) 14 (4.4) 24 (6.4) 1.239 0.266
=5 PRL IL4E /n (% ) 6(1.9) 5(1.3) 0.362 0.762
H SR EBR n (%) 11 (3.5) 20 (5.3) 1.335 0.248
BEIH 5% /0 (% ) 4(1.3) 8 (2.1) 0.739 0.390
ZHEINELLELAE In (%) 9(2.9) 15 (4.0) 0.655 0.418
P EL A 2 TIREGE /n (%) 48 (15.2) 26 (6.9) 12.418 <0.001
FENRBREGHEEFEMNER n (%) 9(2.9) 5(1.3) 2.014 0.156
ERKGES BT E AR n (%) 7(2.0) 5(1.3) 0.476 0.548
BIERGERIFTFENRER /In (%) 1(03) 3(0.8) 0.687 0.407
T H S 5 G EERGE In (%) 1(0.4) 2(0.5) — 1.000*
FEEHSFEAIFTENRER /n (%) 1(03) 1(03) — 1.000°
FENBESAESIFTEHNBEER /1 (%) 7 (2.2) 1(0.3) — 0.029°
LRI LRSI B R n (%) 2(0.6) 4(1.1) — 0.693"
AR /n (%) 22 (7.0) 141 (37.5) 88.554 <0.001

12 ‘Fisher HIHEZRYS
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FEARTE RIF SRA PR L W (P19 <0.05), WLk 3.

&R 3 RIF AEES RPL ABERERZIT Logistic @JAZ ERA
Table 3 Binary Logistic regression analysis of etiology between RIF group and RPL group

e BAH SE & Wald {8 PA{E OR (95%CI)
AMH -0.087 0.031 8.071 0.004 0.917 (0.864, 0.973)
FENEENRN 1.327 0.415 10.199 <0.001 3.769 (1.670, 8.510)
18 Pk R R 1.113 0.254 19.163 <0.001 3.044 (1.849, 5.011)
B RS 1.338 0.297 20.340 <0.001 3.812 (2.131, 6.819)
O B4 25 Dy g kiR 0.777 0.269 8.364 0.004 2.175 (1.285, 3.683)
3 it @ ANLHCBITHS . RIF 8k RPL 496 TR Je ik

RIF 5 RPLAIH R EHES LN, FEAHEE
Yk w . R ELSSW TR . RS
BISER . ERR RN IR R AR, T LU R 22
SRR YE . X 2 R ¥ R &2 2= BIGyT
B, iR FEZERLZRE. HiTEE AR K&
RIF 5 RPL 55 R 25 5 10 SCHR G, 1 2R A i
PIRIRIT B HEITAE . DL, AR5 SR FH A B R
AT S IR IR2A 2200 RIF 2Hi358, 700 RIF
J RPL [AH IR N 22 5. RS R IR, 5 RPL
BEMLL, BHTFEARR. FTENRER. 7
B ISR . OY S AE A DI RE IR Il AMH 7KF-FE
IRAE RIF & T R Z 0L,

1 B N R AR 24 Jm R P BB A 2
HRAE, BTG R W R s 21 234k 2 e o PRV 41
MIEL= 5 A/ S AR S 8 M R N RS AR 2
PR SCHRARTE 18 Pk 7B N B R E — i A B
B 5 H RN 2.8%~44.0%, TE RPL E A & A%
H 8.9%~56.0%, TE RIF P %R N 14.0%~
57.6%'"", AWFFE RN, RIF B B85 N
R R B 5 RPL AR (17.8% vs. 7.4% ), RIF
S LIS 1 N B R i R R RE % RPL AR
1 3.044 (95%CI 1.849~5.011) 1%, WRBGHE A ot 72
WAEIRE AL, BB AR A SERY B IR AE A B
5B BT = K& IR FRiaE. PR
AT E NIRRT R A RIS, IR
Zorik, WIRIERK, Wit —2$ %8, HREk
B, MILFREEHTENBEROAES, B
P B DRSS AR () AN 2 BB 3 DA B I TR N e p
CD56'CD16™ FF H AR AL L IR CD3'T

23 W B I CD68' EL R 2 il . CD83* i
PZEANHE . CD8'T A ) 2 FAEF B NIE R i
1, Kitaya 251 R I, RIF &80 7B MR %
BETE N IgM, IgA Fl 1gG iy %15 KT,
1eG2 W FRRK P FHA 2, DL EAFFE s i
B, M2k AR AT B BT NSRS L
A, A R T ARSI R AR 508
B P IR 5 BB T8 P L o A 55 75 I Mt b =
Wik 25, RIEHEFENBER EEW PRL, {2
B BRSO R R MR B A K A S
HH 1 RBED, PBonErEFENEREE T
PRSI A 37451 > eAh, B E TR R A T R
el 2y PR e A=, 8k A R A A L
TIEH A e P W B T AN B RS, 5
M PR R AR R, 8 R PN I 4R T R
MR T B B RS L MU T A 2 M R
AL R I 1B AU Y a2 NG RS )
E A=BUN

AWFFE R, RIF 415 RPL 2049 CD138 BH 40
ML 22 S IRt F B L, BV 0
RICEBEAE ., HATH A C RIF 5 RPL 8%
S VB N BRSSP E AR A ST A . Rimmer
X CD138 PHE ARy, K IAH L TR
PEFE NI B, CD138 FITEAniE%= 16 4>/ i
U ALET Y RIF B¢ RPL A M8 P15 N B A8 5 A ik
Je PR & AR T B RS B = (RR=10.0, 95% C1
2.78~36.02 ), P, AR A B 5E 45 L HED, RIF
B S M B B R R AR AR AT R T
RPL %, (HERIEREZRAK,

TFE IR N AR R AE M i R AR RN
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6%~32%, 1F RIF BHE R EERN 16.7% ", 1
RPL E LR N 1%~6%" ", KRR, F
BN R B RN R . PMEZERRER
W RBURT N EER AT FE R RS
PP IR 2 A2 I 5% B KL [ HOXA 10 F HOXAL1 FY
mRNA MRk TR N PR LR %
KRR, LR A TR A TR R AT 22 BH
ML ABFIE Wk, LT RPL & #H, 75
PN S 5L TR PR 7 RIF BB T 8 WL (7.3% os.
2.4% ), RIF & T L5 DI IR B A R s P ) AR
5 RPL H# 19 3.769 (95%CI 1.670~8.510) 1%, %
TR N AT e X RIS R T K AR
FKHEMIE, EAREEE D FEHNBESAE ST
B PN IELE AL (ARG H AT 46.7% ARHF ST AR B
7N, FE RIF (835 5 N B S5 6 RE 9% R B FE RPL
BEHLZIL (14.9% vs. 4.8% ), RIF H1LLF 8 Py
SEOERE MG R AR N RPL S 1Y 3.812 (95%C1
2.131~6.819) &, 1 F & VRS O06E & 9 F B W
JEE PR PR AE RIF BB v LU Al 5 #F RPL SR E P
w1 (2.2% vs. 0.3% ) B NALSACAEDL N R /& RIF
WIEARBASWIIRR -, W8 WIS ALE S RPL
XA, A2AEMEE, £ ARTH, F
B DRSS A B R SR N B R AT I A iR R
MERRA G5 L EREL (5o
K BE OV A2 IO G BRI AR L )™, Borges 25
W5 21 By N RS (6 £ 1) B9 B 200 ik K R i I
N, SRR e R Y AL T e T B
BRE 20 i S PRI o e R B PR

B 5% 4% D BB AR 48 H T U1 Lk 40 i 9 T i R
R B R el > S B B RE ) T R, Im R R
AMH<1.1 ng/mL =% /% fl] B & AFC<5~7 M2 Wi'> s
P B4t 25 D RERGR 7R B R AR °H 10%~35%,
HEERRE SRR, BEHE. EMEFARL.
TPE R 2 . IREEIRE at 20 B 38 45 A7 6,
S P N S HL M 24 F 5T 34 & B, RPL A P L
it £ T RE Vel I IH A 18 1, Bunnewell 25 i i
L5 M R B, ML FIE RPL AR %, RPL %
P HL A& T RE LR & AR T m R RPL &
FON A A DR v A 23 m T R % R RPL AR
L U EROR O S & DI BE R 5 RPL A %)
KF, AUFFEIREIN, RIF 3% 00 455 T hE
iR N L /5 F RPL 2% (15.2% vs. 6.9% ), RIF
S PR B A% D REIGE MR A RPL R 1Y
2.175 (95%CI 1.285~3.683 ) 15, [AlBf RIF £ #

L AMH JKF-FEAR A7 B0 S5 00 O St o5 T RE DRk
IB5 RIF BY5C R ML G, R AT HE— 2
FEHAH

ARUBETERIA R ZAEAE T, BIFER RERA
W2 T IR S 5 — B i 5 e A 4 o o0 1R SR
WAREARAIRA R, XTI ZFp0m
AT 7 REEA BT IR AT . Hok, A
e RS0 2 RPL SR A A R0™ B LIS, i
RPL 8 [ S0 i G P 5 1) 2 3R 1o R A
FUAAE, R RIF B A B ek S HERR RIF
PR TEAL BRI 04 £, RN AR G A 57
VE DI IR AT 20 Hr, ARR BRI TR B R R T RIF
M RPL H T EWNBERAE,. TENRLA. T
PRI S5 (S A B B85 2 DI RE DB B HIL I A 5]

i LRI, YT E R . TENBERN
TE NSO . P S & DI RERGE . AMH /K-
FEMRAE IS, 76 RIF B EHE N EE, HiE, X
RIF B B0 AT T8 IR SAE . T8 IR
P T8 AR S e B B SR DR A, 12
PRI AE S 6 i 7 rhoal AR A AR . B BEIIRE
TEAR SN AR DL £ U AT A 0 e it
i tEfeisyr.
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