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[ Abstract | Objective: To analyze the pregnancy outcomes in patients with positive
anti-centromere antibodies (ACA) receiving in vitro fertilization (IVF)-embryo transfer
(ET) and natural conception. Methods: A case-control study was used to retrospectively
analyze the clinical data of 3955 patients who received IVF-ET therapy and had the
results of antinuclear antibody (ANA) spectrum at Zhejiang Provincial People’s Hospital
from June 2016 to June 2023. Patients with positive ACA and negative ACA were
matched at a ratio of 1:3 using propensity score matching. Embryo outcomes of IVF were
compared between the two groups, and the impact of different fertilization methods and
the use of immunosuppressants on pregnancy outcomes were analyzed using self-
matching. The natural conception and disease progress were followed up for ACA-
positive patients after IVF failure. Results: The ACA-positive patients accounted for
0.86% of all TVF patients (34/3955) and 2.51% of total ANA-positive IVF patients.
Regardless of whether patients received conventional IVF (c-IVF) or intracytoplasmic
sperm injection (ICSI), the ACA-positive group exhibited significant differences in
oocyte maturity and fertilization compared to the ACA-negative group (both P<0.01).
Moreover, the ACA-positive group had a decreased number of D3 suboptimal embryos
and D3 optimal embryos (both P<0.05). In 5 cases of ACA-positive patients who
underwent ICSI cycles, the two pronucleus (2PN) rate did not increase compared to
c-IVF cycles (P>0.05), and there was a decrease in the number of D3 high-quality
embryos and D3 suboptimal embryos (both P<0.05). After 1-2 months of immuno-
suppressant treatment, 12 ACA-positive patients underwent c¢-IVF/ICSI again, and there
were no changes in egg retrieval and fertilization before and after medication (both P>
0.05), but there was an improvement in the 2PN embryo cleavage rate (P<0.05). The
number of embryos transferred was similar between the ACA-positive and negative

groups, but the ACA-positive group had significantly lower embryo implantation rate and



© 344 - WHT R 2F2E 1 (24 /) Journal of Zhejiang University(Medical Sciences)

clinical pregnancy rate compared to the ACA-negative group (both P<0.05), with no
significant differences in the miscarriage rate between the two groups (P>0.05). Twenty-
seven ACA-positive patients attempted natural conception or artificial insemination after
IVF failure, resulting in a total of 7 cases of clinical pregnancy. Conclusions: Serum
ACA positivity may disrupt oocyte maturation and normal fertilization processes, with no
improvement observed with ICSI and immunosuppressant use. However, ACA-positive

patients may still achieve natural pregnancy.
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[ 45B&1E ]  #T4Z #0/K (antinuclear antibody, ANA) ; 3t & £ % 34K (anticentromere

antibody, ACA) ; 3L & £ 5% & (centromere protein, CENP) ; %.9% 3 % & G (immuno-
globulin G, 1gG) ; A% £ B2 4L M B % % (human chorionic gonadotropin, hCG) ; & #L
R #b % ¥ (conventional in vitro fertilization, c-1VF) ; 97 AL R 1 32 4% -F £ 4 (intracy-
toplasmic sperm injection, ICSI) ; 5 = K i 2 2 ¥ # (metaphase 1l of meiosis, MII ) ;
J7 4% (pronucleus , PN) ; 47 & 3 %> IE Bz ( propensity score matching, PSM) ; 30K #) & i%

% (anti-Miillerian hormone , AMH) ; 5 — K & 3k 5~ %
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Table 1

PSM DG it BH P 41 54 5] ; ACA BHYE 8 3% 5 JR 30
ICSI 4245 73X 16 4], PSM VC L B 1441 48 5] . PSM
J& TRl Fp 425 7 30T 19 ACA BHEZH A0 ACA BAME4H
Z I AE WY  AMH AR FE 5 AR RAR AR
ER LG L (¥ P>0.05), W1, #R
ACA FEELLABA M2 2 [a] 2 A o] bk .
2.2 ACA BHM:XT IR S 5 i 52

TR S H2 %2 c-IVF 38 J&: 3252 1CSI Y R 3,
ACA PH P 20 51 B 41 J o 20 B2 f 2 A G 3 5
ACA 414 B B 22 5% (34 P<0.01) , H ACA BHE
2H D3 A ECRN D3 A IR Ei /b (35 P<0.01) , U,
#£2.3,

A 51 ACA FHE B35 B AR - IVF #24 ,
J B2 O 1CSTE A , o 1 9134 224232 2 A
W) e-IVEIRIT I AT ICST AW . W k2 ks R n
ACA PAVE B F AR EP 24 22 RG22 5 L H
D3RR D3RRI (P<0.05) , WL# 4.

Fundamental attributes of the subjects prior to and following propensity score matching

(s Bn(%) 3 M(Q,,Q,)]

SRR AR A AR
A o RO D ﬁﬁ/ﬁg& e % 7 % g5 W REAW
c-IVEJEHT  ACAMAMEZ 18 32.643.6 44133 22.5+3.8  10(55.6) 18(100.0) 0(0.0)  0(0.0)  0(0.0)
ACAATELL 54 323435 6.5+5.6 21.6+2.5 35(64.8) 41(75.9) 13(24.1) 0(0.0)  0(0.0)
IS ACA BIPEL 16 34.8+27 2.1(15,34) 209+1.7  8(50.0) 4(25.0)  7(43.8) 5(31.3) 0(0.0)
ACA BATEAH 48 333x4.1  3.7(2.0,6.8) 21.0«1.9 27(56.3) 18(37.5) 11(22.9) 18(37.5) 1(2.1)

AMH : FUKEE I 5 - TVE  HURINZRE s ACA L35 22 50 TCST - ORI P SRR 113 5

K2 EZHHRINSZAEI ACA BHIE S P B TR R 45 =) LA

Table 2 The comparison of the embryo outcomes between the two groups in their initial conventional in vitro fertilization cycle

[es 5% () 5L M(Q,,Q,)]

wo# ARG L ZABRE L
IR RES KZHG OPN&2PB IPN&2PB 2PN&2PB 23PN
ACA FHTEZL 18 9.3+6.4  77.3(167/216) 10.8(18/167)  5.4(9/167) 7.2(12/167)  45.5(76/167)  31.1(52/167)
ACAPAPELE 54 10.1+57 76.8(533/694)  15.6(83/533)  6.9(37/533)  2.8(15/533)  66.8(356/533)  7.9(42/533)
13 M — —0.53 0.24 2.37 0.50 6.55 2438 59.17
PAH — >0.05 >0.05 >0.05 >0.05 <0.01 <0.01 <0.01
PR IERE il MR EE
SR GV 5 M1 §f MII 5 2PN Gp e D3 flLiR%L D3 WAL AL
ACAPHMEAL 18 9.6(16/167)  0.6(1/167) 0.6(1/167)  89.2(149/167)  94.7(72/76) 1.0(0.0,2.0)  3.0(1.0,4.0)
ACABAPEZE 54 2.3(12/533)  0.8(4/533) 3.8(20/533)  93.2(497/533)  93.5(333/356) 4.0(1.0,7.0)  5.0(3.0,8.0)
T pEE] — 17.79 0.04 435 2.89 0.15 —3.07 —3.20
P{E — <0.01 >0.05 <0.05 >0.05 >0.05 <0.01 <0.01

— JOASCHEE . R BRTE R — H UL, ML O A=K 324 ML O A+S2 RS OIA . ACA BT 22 i Ui s PN JEA%  PBARUAA ; GV 2 A=

S M < 3 — YO 2R P s MU 58 — s 24 0
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Table 3 The comparison of the embryo outcomes between the two groups in their initial intracytoplasmic sperm injection cycle

(M(Q,,0,) 5% (n)]

_— X ARV ZAETHN
RN NTES RZHG OPN&2PB 1PN&2PB 2PN&2PB >3PN
ACAPAMEZH 16 7.5(53,9.0)  81.1(133/164) 22.1(23/104) 7.7(8/104)  4.8(5/104)  33.7(35/104)  31.7(33/104)
ACAPATEZL 84 6.0(2.8,11.3) 75.8(360/475) 21.2(72/339) 2.1(7/339)  3.5(12/339)  71.4(242/339)  1.8(6/339)
13 A — —1.10 1.95 0.04 7.70 0.35 48.36 88.98
PAE — >0.05 >0.05 >0.05 <0.01 >0.05 <0.01 <0.01
g 3 BT 40 i A Whe k&
SO GV 5l MI B MII 5 2PN B %S D3fEIREL  D3WARIREL
ACAPHMEZL 16 5.3(7/133)  3.0(4/133) 13.5(18/133) 78.2(104/133)  82.9(29/35) 0.0(0.0,2.0)  0.0(0.0,2.0)
ACABITEA 84 1.7(6/360)  1.7(6/360)  0.6(2/360)  94.2(339/360)  97.5(236/242)  2.0(1.0,4.0)  3.0(1.0,5.0)
(8 — 4.89 0.88 42.03 27.18 15.86 —3.38 —3.16
PiA — <0.05 >0.05 <0.01 <0.01 <0.01 <0.01 <0.01
— TOARSCHE . R BORE Y HOWLERAS B . ACA  UH 22 s BUR s PN JFUZ s PB AR s GV 2 A KM s MT 2 55— 24 v 301 M
S RIS 2T
x4 PUELSPURBAE L c-IVE MO 1CSIy R0 5 IR 45 5 te s

Table 4 The comparison of embryo outcomes between two insemination protocols in anticentromere antibody positive patients

Les 5% () 5L M(Q,,Q,) ]

SRt n _ ARIVIEI ZAEH I

FRINEL EINES KNG OPN&2PB 1PN&2PB 2PN&2PB >3PN
c-IVF 5 631338 69.1(38/55) 18.4(7/38) 7.9(3/38) 2.6(1/38)  29.0(11/38) 42.1(16/38)
1CSI 5 3.842.2 69.2(27/39) 10.5(2/19) 15.8(3/19) 53(1/19)  21.1(4/19) 47.4(9/19)
(B4 — 0.49 0.00 0.59 0.84 0.26 0.41 0.14
PiH — >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

BHA BT 240 L B MGk &

SH P GV 5 MIp MII 57 2PN B4 D3 flLlit%L D3 YA IEEL
c-IVF 5 0.000/38) 0.0(0/38)  0.0(0/38) 100.0(38/38) 100.0(11/11)  0.0(0.0,0.0) 1.0+0.7
1CSI 5 111(3/27) 0.0(027)  18.5(5/27) 70.4(19/27) 100.0(4/4) 0.0(0.0,1.0) 0.0£0.0
(Y E S — — — — 12.84 — 0.43 3.16
PiE — >0.05 >0.05 >0.05 <0.05 — <0.05 <0.05

— TEAE K . "IV JE I B 1 48 0 PR B8 2R B0 5 55— USRI , LCSTJAT 0 B 1) 48 PS03 AR B0 2 FOULEE A3 . -1V
FUIRSISZ 4 s 1CST: B850 P AN 100 s PN R PR AR s GV A R s ML < 55— sl 28 s M - 5 — ks o 2P 40

R g RN, ACA PHAE R AE o-IVF HI
LCSI JE B4 A7 7R 3245 R AR VR i o7 1 98 22 B 1%
i, BIE%E A 1CST, £ PN LG 3564 W W 00 .
2.3 BT ACA BUARBHIE B IR S5 )R
A

LA 12 ) ACA HT 44 BH 4 B8 3 W UK c-1VE/
1CSI 45 R 28 3 G 1A 7 1~24 A 5 FxAT
c-IVF/ICSL, 25 i J5 4K DN RN 2 A5 45 2R 22 % e 4t
TR B (3 P>0.05) , {H 2PN IR Jif B9 24 32 i 38
(P<0.05), W36 5, AT UL 432 310 il 77 A A Ak o

G R Bl AR 45
2.4 ACA PHH:XT RS M4 5y i) 5%

344 ACA BHE B 35w 21 B35 T RfR . X
21 15 B 35 B RS AR TR 0T A T 40 B (1 (91 i R A
29 B R A IR AL A ) I 5 PSM VL B 9 90 {51 B 4 41
PEAT HRAE o T A [R) RS AR IR BIORD 3L 7= % 22 5+
Gt 2F 7 L (H P>0.05) , {H ACA PHE LI AR AT Ik
R ERT ACA B4 (P<0.05), WZE 6., AL,
ACA FHE 88 25 76 F A8 R 1) v B A IR G 250 B Ak
SR ARG PR A8 Uk 2R AR T B M4, 36 IR 5 B9 4
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Table 5 The embryo laboratory data of patients with positiv

e anticentromere antibody before and after immunosuppressant

treatment
(s B % ()T M(Q,,Q,)]
S e ) ARG TR

FHZ515 DL " EINTIEe S R ZHG OPN&2PB  1PN&2PB 2PN&2PB >3PN
KA 12 7.324.5 83.8(88/105)  28.4(25/88)  8.0(7/88)  1.1(1/88)  33.0(29/88) 29.5(26/88)
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Table 6 Comparison of pregnancy outcomes after embryo transfer between two groups
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