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[ Abstract] Objective To determine the humoral immunity in advanced maternal-age women with recurrent
spontaneous abortion (RSA). Methods A retrospective study was performed between January 2022 and October 2023 in
the Department of Reproductive Immunity of Shanghai First Maternity and Infant Hospital. Women with RSA were
recruited and multiple autoantibodies were tested. Multivariate logistic regression was performed to compare the
associations between different age groups (20 to 34 years old in the low maternal-age group and 35 to 45 years in the
advanced maternal-age group) and multiple autoantibodies, while controlling for three confounding factors, including
body mass index (BMI), previous history of live birth, and the number of spontaneous abortions. Then, we investigated
the differences in the humoral immunity of advanced maternal-age RSA women and low maternal-age RSA women.
Result A total of 4009 women with RSA were covered in the study. Among them, 1158 women were in the advanced
maternal-age group and 2851 women were in the low maternal-age group. The prevalence of antiphospholipid syndrome,
systemic lupus erythematosus, Sjogren's syndrome, rheumatoid arthritis, and undifferentiated connective tissue disease
was 15.6% and 14.1%, 0.0% and 0.1%, 0.9% and 0.9%, 0.3% and 0.0%, and 23.7% and 22.6% in the advanced maternal-
age group and low maternal-age group, respectively, showing no statistical difference between the two groups. The
positive rates of antiphospholipid antibodies (aPLs), antinuclear antibody (ANA), extractable nuclear antigen (ENA)
antibody, anti-double stranded DNA (dsDNA) antibody, anti single-stranded DNA (ssDAN) antibody, antibodies against
alpha-fodrin (AAA), and thyroid autoimmunity (TAI) were 19.1% and 19.5%, 6.6% and 6.6%, 9.2% and 10.5%, 2.0% and
2.0%, 2.2% and 1.2%, 5.1% and 4.9%, and 17.8% and 16.8%, respectively. No differences were observed between the two
groups. 1.6% of the women in the advanced maternal-age group tested positive for lupus anticoagulant (LA), while 2.7%

of the women in the low maternal-age group were LA positive, with the differences being statistically significant (odds
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ratio=0.36, 95% confidence interval: 0.17-0.78). In the 4008 RSA patients, the cumulative cases tested positive for the

three antibodies of the aPLs spectrum were 778, of which 520 cases were positive for anti-p2 glycoprotein I antibodies
(B2GP I AD)-1gG/IgM, 58 were positive for aCL-IgG/IgM, 73 were positive for LA, 105 were positive for both p2GP |
Ab-IgG/IgM and aCL-IgG/IgM, 17 were positive for both p2GP I Ab-IgG/IgM and LA, 2 were positive for both aCL-
IgG/IgM and LA, and 3 were positive for all three antibodies. Conclusion Our study did not find a difference in

humoral immunity between RSA women of advanced maternal age and those of low maternal age.

[ Key words] Advanced maternal-age
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Table 1 Baseline characteristics of the participants

Advanced age group Low age group

Index (n=1158) (n=2851)  ©

Agelyr. 37.80+2.81 30.43+2.69  <0.01
Body mass index/(kg/m’) 22.48+2.82 21.95+2.91  <0.01
Times of live birth 0.36+0.57 0.10+0.31  <0.01
Times of abortion 2.72£1.13 2.52+0.87  <0.01

ANA. HLENABLIE, AAA. $TdsDNAPIIA, HissDANPLIA
FITAIFAPER 2 R TGI8 o b4 LAR PR
TR, 2R A G # R L (R3) . LTI
LT A PRI, B4 haCL-1gM FIB2GP 1 Ab-
Tg M FE 17 TR 4, 22 A Geit# & X, aCL-IgG.
B2GP I Ab-IgG. LA, ANA, dsDNA, ssDAN FITpoAbi
JETCH 22 R (FRd) .

®2 RAREHERRERERELR

Table 2 Comparison of autoimmune diseases between the two groups

Autoimmune disease Advanced age group/case (%) Low age group/case (%) Crude OR (95% CI) Adjusted OR (95% CI)
APS 181 (15.6) 403 (14.1) 1.13 (0.90-1.36) 1.07 (0.77-1.32)
SLE 0(0) 3(0.1) / /

SS 11 (0.9) 25(0.9) 1.08 (0.53-2.21) 0.37 (0.81-1.73)
RA 3(0.3) 1 (0) 7.40 (0.77-71.24) 7.45 (0.72-77.87)
UCTD 275(23.7) 644 (22.6) 1.07 (0.91-1.25) 1.10 (0.88-1.38)

Advanced age group n=1158, low age group n=2851. APS: antiphospholipid syndrome; SLE: systemic lupus erythematosus; SS: Sjogren's syndrome; RA:

rheumatoid arthritis; UCTD: undifferentiated connective tissue disease. The results were adjusted for BMI, the times of live births, and the times of abortions.
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Table 3 Comparison of positive rates of autoantibodies between the two groups

Autoimmune marker Advanced age group/case (%)

Low age group/case (%)

Crude OR (95% CI) Adjusted OR (95% CI)

aPLs 221 (19.1) 557 (19.5) 0.97 (0.82-1.16) 0.95 (0.75-1.21)
aCL-IgG 20 (1.7) 51 (1.8) 0.97 (0.57-1.63) 1.16 (0.59-2.30)
aCL-IgM 37 (3.2) 68 (2.4) 1.36 (0.89-2.08) 0.99 (0.53-1.86)
B2GP I Ab-IgG 7(0.6) 28 (1.0) 0.61 (0.27-1.14) 0.74 (0.29-1.89)
B2GP I Ab-IgM 189 (16.3) 431 (15.1) 1.01 (0.91-1.32) 1.08 (0.84-1.40)
LAC 19 (1.6) 76 (2.7) 0.61 (0.37-1.01) 0.36 (0.17-0.78)"
ANA 76 (6.6) 189 (6.6) 0.99 (0.75-1.30) 1.20 (0.83-1.74)
ENA 107 (9.2) 298 (10.5) 0.87 (0.69-1.10) 1.06 (0.78-1.44)
dsDNA 23 (2.0) 58 (2.0) 0.98 (0.60-1.59) 0.93 (0.56-1.89)
ssDNA 25(2.2) 34(1.2) 1.83 (1.09-3.01) 1.88 (0.91-3.90)
AAA 59 (5.1) 141(4.9) 1.03 (0.76-1.41) 0.98 (0.63-1.52)
TAI 206 (17.8) 480 (16.8) 1.07 (0.89-1.28) 0.99 (0.78-1.26)
TPoAb 158 (13.6) 367 (12.9) 1.07 (0.88-1.31) 0.97 (0.74-1.29)
TgAb 127 (11.0) 294 (10.3) 0.93 (0.75-1.16) 1.01 (0.75-1.36)

aPLs: antiphospholipid antibodies; aCL: anticardiolipin antibodies; 2GP I Ab: anti-f2 glycoprotein | antibodies; LAC: lupus anticoagulant; ANA:
antinuclear antibody; ENA: extractable nuclear antigen; dsDNA: anti-double stranded DNA; ssDNA: anti-single-stranded DNA; AAA: antibodies against alpha-
fodrin; TpoAb: thyroid peroxidase antibody; TgAb: thyroglobulin antibody. Advanced age group, n=1158; low age group, n=2 851. The adjusted OR results
were adjusted for BMI, the times of live births, and the times of abortions. ~ P<0.05.
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Table4 Comparison of autoantibody titers between the two groups

Advanced age group  Low age group

Autoimmune marker (n=1138) (n=2831) P

aCL-IgG 2.63+4.64 2.59+4.59 0.86
aCL-IgM 3.44+3.23 3.13+£2.86 <0.01
B2GP I Ab-IgG 2.59+2.36 2.93+£7.30 0.05
B2GP I Ab-IgM 10.56+33.03 7.69+17.76 <0.01
LA 1.06+0.08 1.06+0.08 0.10
ANA 15.31+51.44 17.79+59.55 0.19
dsDNA 4.91£11.32 4.98+9.03 0.83
ssDAN 3.48+7.76 3.06£5.61 0.09
TPoAb 100.56+256.18 105.88+269.44 0.55

All abbreviations are given in the footnote to Table 2.

Wi 4] BB P I PR (antiphospholipid antibodies,
aPLs) jiH = Fphrik ST FHPE778 61, B2GP 1 Ab-1gG/
IgMBHYE % 5208, aCL-1gG/IgM A & 58, LABHY: &
7349, B2GP 1 Ab-IgG/IgM 5aCL-1gG/IgMIml A BH %105
{5, 2GP I Ab-IgG/IgM 5 LA BH #1745, aCL-1gG/
IgMS LA RIS BHPE 2, = FhuiARss PRE & 361 (E 1) .

Anticardiolipin 2 Lupus
antibody anticoagulant

58 73

Anti-B2 glycoprotein I
antibody

520

B 1 BRI HU AR R R
Fig 1 The positive rate of antiphospholipid antibodies of patients

The numbers in the figure are the numbers of positive cases.
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