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[Abstract] Objective
antiphosphatidylglycerol ( aPG)
Methods
patients with SLE

To investigate the clinical application value of antiphosphatidylcholine ( aPC)
for antiphospholipid syndrome ( APS) .
138

and antisphingomyelin ( aSM)
Ninety-eight patients with primary APS ( PAPS) 41 patients with secondary APS ( SAPS)
and 55 healthy people were enrolled. Anticardiolipin antibodies ( aCL) and anti, glycopro—
aPG

tein I antibodies ( aB, GPI) were detected by chemiluminescent immunoassay. aPC and aSM were detec—

ted by ELISA. The differences in indicators between groups and the correlation with clinical manifestations was
The concentrations of IgM aPC ( 1.47 U/mL) IgM aPG (1.82 U/mL) IgM aSM
IgG aPG (1.22 U/mL) and IgG aSM ( 14.56 U/mL) in PAPS were higher than those in
SLE (0.91 0.67 10.83 0.88 and9.54 U/mL (P <0.05) . The concentrations of IgM
aPC (2.00 U/mL) 1IgM aPG (1.59 U/mL) 1IgM aSM (17.29 U/mL) IgG aPC (3.30 U/mL) and IgG
aPG (2.81 U/mL) in SAPS were higher than those in SLE (0.91 0.67 10.83 1.42 and 0. 88 U/mL
spectively) (P <0.05). As well the concentrations of IgG aPC ( 1.39 U/mL) IgM aPC ( 1.47 U/mL)
IgG aPG (1.22 U/mL) 1IgM aPG (1.82 U/mL) and IgG aSM ( 14.56 U/mL) in PAPS were higher than
those in healthy people (0.44 0.70 0.57 0.64 and 6.22 U/mL respectively) (P =0.000) . The concen—
trations of IgG aPC (3.30 U/ml) IgM aPC (2.00 U/mL) IgG aPG (2.81 U/mL) IgM aPG (1.59 U/mL)
and IgG aSM (9. 84 U/mL) in SAPS were higher than those in healthy people ( P <0.05) .In the APS pa-
IgG/M aPG  and IgG/M aSM was 23. 00% 25.90% and 61. 20%
respectively. IgG aPC was associated with stroke and APS nephropathy ( P =
0.009 0.034 and 0.021 . IgM
aPC and IgM aPG were associated with hemolytic anemia ( P <0.05) . IgG aSM and IgM aSM were associated

analyzed. Results
(20.97 U/mL)

respectively)

re—

tients the positive rate of IgG/M aPC
preeclampsia premature birth
respectively) . IgG aPG was associated with thrombocytopenia ( P <0. 05)
with abnormal pregnancy ( P <0.05). Conclusion Based on the existing serological markers testing aCL
IgA  aB2GPI IgA  aPC IgG/M  aPG IgG/M/A

of APS. However non-standard aPLs are associated with clinical manifestations of APS

and aSM IgG/M cannot further improve the predictive value
including stroke pre—
eclampsia premature birth and thrombocytopenia.

[Key words] antiphospholipid syndrome; antiphospholipid antibodies; antiphosphatidylcholine; an-
tiphosphatidylglycerol; antisphingomyelin; diagnosis
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2018 1 2021 12 PAPS 58.2%
APS 139 APS (PAPS ) SAPS (85.4% x> =9.558 P =0.002 )
R SLE  APS (SAPS ) 41 SLE (89.9% x*=32.20 P=0)., PAPS .
SLE (SLE ) 138 ( HC SAPS SLE (P>0.05)
) 55 APS 2006 HC (P=0.007 0.004 0). SAPS SLE
APS SLE 2019  EU- ( antinuclear antibody ANA)
LAR/ACR o PAPS (P=0),
o APS o SAPS
1.2 PAPS (P=
2 mL 4 000 r/min 0.005 0) SLE ( P=0)
15 min -70C. IgG/M/A ( Do
aCL  aB,GPI ( CLIA) 2.2 aPLs
( iModules PAPS SAPS SAPS aCL IgG.
) 1gG/M aPC  IgG/M/A aPC IgG. aPG IgG. aB,GPl IgA. aPG IgA
aPG IgG/M aSM PAPS ( P <0.05). HC PAPS
( ELISA) ( AESKU ) o aPG IgA  aSM IgM  HC (P
1.3 0.226 0.388) HC (
SPSS 20. 0 o P <0.05); SAPS aCL IgM. ap, GPI IgM. aSM
M (P,y Pj) IgM  HC (P 0.378 0.953
( T<5 Fish-  0.411) HC ( P<0.05),
er ) o APS N SLE PAPS IgM  aPLs ( aCL.
McNemar o Logistic aB,GPL. aPC. aPG aSM) SLE
o ( P<0.05) IgG aPLs aPG  aSM
a=0.05. SLE  (P=0.043 P =0.037)
1
Table 1 Demographic and clinical variables of subjects
n (%)
( 1) M (Py Pi) ANA n (%)
APS  PSAP  (98) 57/41 35 (31 ~42) (24. 49) 31 (54.39) 74 (75.51) 21 (21.43)
SAPS  (41) 35/ 6° 35 (30 ~39) (97.56)* 15 (42.86) 27 (65.85) 9 (21.95)
SLE  (138) 124/14 32 (27 ~41) 137 (99.28)* 5 ( 4.03)* 0 0
HC (55) 37/18 40 (34 ~52) @ 0 NA NA NA
n (%)
APS
APS  PSAP  (98) 2 (2.04) 0 ( 0.00) 6 (6.12) 30 (30.61) 3 ( 3.06)
SAPS (41) 9 (21.95) 10 (24.39) 4 (9.76) 23 (56.10) * 10 (24.39)*
SLE  (138) 0 0 0 37 (26.81)" 3(2.17)°
HC  (55) NA NA NA NA NA
APS: ; PAPS: APS; SAPS: APS; SLE: ; HC: , ANA: v NA:
;! PAPS P<0.05; SAPS P<0.05; ° SLE P <0.05
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( P>0.05). SAPS  aPC IgM aPG (P =0.500 P =0.125) . ( P=
I[gM  aSM IgM SLE (P 0.002 1) . (P=0.500 P =0.375); aSM
0.001 0.045); aPClIegG  aPG IgG SLE aCL  aB,GPIl APS
( P=0.000), IgA  aPLs APS (P=0) (P=0) ( 3),
SLE ( P>0.05 ( 2), 2.4 aPLs APS
2.3 aPLs APS aCL. aB,GPl  aPG IgA
aCL. aB,GPI  aPG IgG  IgM 1.1 2 . APS IsG
IgA APS N aCL. ap,GPI IegG  aSM 24
(P 1 1 0.754) . (17.27%) IeG  aPG 1 (0.72%) . 1gM
IgG  IgM aPC  aPG aSM (54.68%); aPC IgM. aPG
\ aCL ap,GPI ( P =0); IgM  aSM IgM 10 (7.2%) ( 1),
aPG aCL  aB,GPI (P= aPlLs aPC 1gG/M 2
0.625 P =0.375); aSM aCL (1.44%) aPG 1gG/M 4 (2.88%) aSM
aB,GPI (P=0.545 P =0.899) IgG/M 28 (20.14%) ( 2).
aCL ap,GPl (P aPLs aSM IgM 13 (15.83%)
=0.000) . aCL a3, GPI aSM IgG 1 (0.72%) aPG IgG 1
aPC  aPG APS (0.72%) -
2 M (Py P,
Table 2 Comparison of antiphospholipid antibody concentrations in each group M (P,s P,J)
aCL IgG aCL IgM aCL TgA aB, GPI TG aB, GPI IgM
( AU/mL) ( AU/mL) ( AU/mL) ( GPLU/mL) ( MPLU/mL)
PSAP  (n=98) 5.38 (2.74~80.75) 3.98 (2.00~7.38) 2.50 (2.50 ~ 5.84) 6.02 (2.29~92.20) 3.87 (2.00 ~17.85)
SAPS  (n=41) 17.95 (6.46~41.95)" 2.01 (2.00~4.34)* 3.67 (2.50 ~12.98) 13.55 (7.16 ~59.97)  2.04 (2.00 ~10.20) *
SLE  (n=138) 4.91 (3.16~17.28)  2.48 (2.00~4.87)* 2.50 (2.50 ~ 5.50) 4.05 (2.12~ 8.23) 2.03 (2.00~ 9.83)*
HC  (n=55) 3.57 (3.04 ~ 4.09) ¥ 2.47 (2.00~5.12)* 2.50 (2.50 ~ 2.50) ¢ 2.89 (2.50 ~ 3.58) ®°2.19 (2.00 ~ 6.62)°
aB, GPI IgA aPC TG aPC IgM aPG IgG aPG IgM
( APLU/mL) (U/mL) (U/mL) (U/mL) (U/mL)
PSAP  (n=98) 2.00 (2.00~ 5.43) 1.39 (0.86~4.36)  1.47 (0.69~3.30) 1.22 (0.59 ~ 3.26)  1.82 (0.78 ~4.74)
SAPS  (n=41) 3.11 (2.00~11.01)* 3.30 (1.67~7.67)* 2.00 (0.79~3.52)  2.81 (1.04~10.8)* 1.59 (0.51 ~5.06)
SLE  (n=138) 2.00 (2.00~ 3.34)  1.42 (0.91~2.22)" 0.91 (0.48~1.90)* 0.88 (0.58 ~ 1.59)* 0.67 (0.33~1.60)"
HC  (n=55) 2.00 (2.00 ~ 2.00) **° 0.44 (0.31~0.69) * 0.70 (0.33 ~1.00) ** 0.57 (0.37 ~ 0.92) ** 0.64 (0.42 ~1.10)
aPG IgA aSM 1gG aSM IgM
(U/mL) (U/mL) (U/mL)
PSAP  (n=98) 1.56 (0.97 ~2.61) 14.56 (6.98 ~25.91) 20.97 (11.51 ~71.82)
SAPS  (n=41) 2.11 (1.28 ~4.17) 9.84 (5.07 ~24.25) 17.29 ( 5.44 ~44.36)
SLE  (n=138) 1.79 (1.12 ~2.74) 9.54 (5.25~20.87)* 10.83 ( 4.14 ~22.33) ®
HC  (n=55) 1.32 (1.00 ~2.06) 6.22 (4.05 ~11.86) ** 20.27 (13.56 ~32.57) ¢
PAPS: APS; SAPS: APS; SLE: ; HC: ;° PAPS P<0.05; " SAPS P<
0.05;, © SLE P <0.05
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3 aPLs  APS
Table 3 The predictive value of different aPLs in APS diagnosis
(%) (%) (%) P OR (95% CI)
aCL IgG 46. 00 96. 40 60. 31 0.424 0 22.61 (5.30 ~ 96.47)
IgM 15. 80 98.20 39.18 0.14 0. 007 10. 15 (1.33 ~ 77.30)
IgA 13.70 100. 00 38. 14 0.137 0. 004 NA
IgG or IgM 56. 80 94.50 67.53 0.513 0 22.82 (6.80 ~ 76.63)
IgG or IgM or IgA 57. 60 94. 50 68. 04 0.521 0 23.5 (7.00 ~ 78.93)
af3, GPI IeG 43.50 100. 00 59.59 0. 435 0 NA
IgM 33.30 92.70 50. 26 0.26 0 6.38 (2.17 ~ 18.73)
IgA 15.20 100. 00 39.38 0.152 0. 002 NA
IgG or IgM 59.70 92.70 69. 07 0.524 0 18.90 (6.47 ~ 55.24)
IgG or IgM or IgA 60. 40 92.70 69.59 0.531 0 19.47 (6.66 ~ 56.94)
aCL or aB, GPI IgG or IgM 65.50 89. 10 72.16 0. 546 0 15.48 (6.19 ~ 38.73)
IgG or IgM or IgA 66. 20 89. 10 72. 68 0.553 0 15.99 (6.39 ~ 40.02)
aPC IgG 17.30 100. 00 40.72 0.173 0. 001 NA
IgM 7.90 100. 00 34.02 0.079 0.071 NA
15G or IgM 23.00% 100. 00 44. 85 0.23 0 NA
aCL or aB,GPI or aPC  IgG or IgM 66. 90 89. 10 73.20 0. 56 0 16.51 (6.59 ~ 41.36)
aPG IgG 17.30 98.20 40.21 0. 155 0. 004 11.27 (1.49 ~ 85.49)
IgM 10. 80 100. 00 36. 08 0. 108 0. 025 NA
IgA 6. 50 100. 00 32.99 0. 065 0.12 NA
IgG or IgM 25.90% 98.20 46. 39 0.241 0 18.87 (2.52 ~141.44)
IgG or IgM or IgA 24.50 100. 00 45. 88 0. 245 0 NA
aCL or aB,GPI or aPG  1gG or IgM 68. 30 87.30 73.71 0. 556 0 14.81 (6.20 ~ 35.33)
aSM IgG 38.10 90. 90 53.09 0.29 0 6.16 (2.31 ~ 16.44)
IgM 54.70 40. 00 50. 52 -0.053 0. 501 0.80 (0.43~ 1.52)
IgG or IgM 61.20 38.20% 54. 64 -0. 006 0.931 0.97 (0.51 ~ 1.85)
aCL or aB,GPl or aSM  IgG or IgM 85.60° 36. 40° 71.65 0.22 0. 001 3.40 (1.65~ 7.02)
OR (95% CI): 95% ; NA: ;¢ aCL IgG/M P<0.05; " a3, GPI IgG/M P<0.05; © aCL
15G/M  aB,GPI IsG/M P <0.05
2.5 aPLs APS IgM (ORO.16 P=0.027) . aCL (IgG~ IgM
aCL 1¢G (OR 2.96 P =0.01) IgA) (OR 3.34.
aB,GPl IgG (OR 2.82 P =0.013) . aPC IgG (OR 2.47 3.30 P 0.001. 0.047 0.016);
3.39 P =0.009) aPG IgG (OR 3.39 P =0.009) a3, GPI IgG. aPG IgG (OR
o a3, GPI IgG ( OR 400 273 P 0.025)
5.85 P=0.037); APS aB, GPI 1sG aCL TgM. aPC IsM  aPG TgM (OR
(OR 5.85 P =0.037) aPC IgG ( OR 5.79 5.50. 7.56 7.25 P 0.009. 0.008
P =0.016) : aB,  0.004) aSM IeG  aSM IgM
GPI IeG (OR 15.40 P =0.003) aSM (OR 29 28 P 0.012 0.018)
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4 aPLs  APS (n=139)
Table 4 Correlations between different aPLs and clinical manifestations among APS patients (n =139)
APS
aCL IgG 1.99 (0.99~3.99)  0.88 (0.46~1.70) 2.96 (1.26~6.91) " NA 5.21 (1.07 ~25.52)
TgA 1.18 (0.43 ~3.22) NA 0.96 (0.30~3.15) NA 1.65 (0.32~ 8.42)
IgM 1.33 (0.53~3.34)  0.78 (0.32~1.92) 1.77 (0.65 ~4. 80) NA 0.54 (0.07 ~ 4.49)
aB, GPI IgG 1.93 (0.96 ~3. 88) 1.07 (0.55~2.08) 2.82 (1.22~6.53)" 5.85 (1.19~28.64) " 5.85 (1.19 ~28.64) ©
IgA 1.29 (0.50~3.37)  0.75 (0.30 ~1.91)  2.66 (0.98~7.19)  1.43 (0.28 ~ 7.28) 0.60 (0.07 ~ 5.00)
IgM 1.70 (0.82~3.52)  0.94 (0.47~1.88) 2.08 (0.91 ~4.76) NA 3.30 (0.88 ~12.34)
aPC IgG 2.19 (0.90~5.35)  0.55 (0.22~1.36) 3.39 (1.32~8.72)° 2.20 (0.53~ 9.22) 5.79 (1.53~21.93) "
IgM 1.09 (0.30~3.93)  1.86 (0.52~6.68) 1.40 (0.35~5.65) NA 1.32 (0.15 ~11.52)
aPG IgG 2.19 (0.90~5.35)  0.68 (0.28 ~1.65) 3.39 (1.32~8.72)° 2.20 (0.53 ~ 9.22) 3.63 (0.94 ~14.04)
IgM 0.94 (0.30~2.93)  1.60 (0.54~4.77) 1.37 (0.40 ~4.67) NA 0.91 (0.11~ 7.75)
IgA 0.94 (0.23~3.96)  1.29 (0.33~5.02) 0.44 (0.05~3.63) NA NA
aSM IgG 0.96 (0.47~1.97)  0.75 (0.38~1.50) 1.32 (0.58 ~3.00)  0.68 (0.17 ~ 2.74) 0.17 (0.02 ~ 1.34)
IgM 0.66 (0.33~1.33)  0.92 (0.47~1.79)  0.93 (0.42~2.10)  0.33 (0.08 ~ 1.33) 0.53 (0.14 ~ 1.96)
aCL IgG NA 3.34 (1.63~ 6.83)° 1.01 (0.32~ 3.16)  0.65 (0.28 ~1.47) 1.91 (0.66 ~ 5.46)
IgA 0.61 (0.07~ 5.07) 3.30 (1.21~ 9.03)" 1.17 (0.24~ 5.72)  2.00 (0.61 ~6.49)  6.00 (1.76 ~20.46) "
IgM 0.48 (0.06~ 3.96) 2.47 (1.00~ 6.13) " 5.50 (1.65~18.33)* 1.16 (0.40~3.32)  0.84 (0.21 ~ 3.32)
a3, GPI IsG 15.40 (1.91 ~124.04) " 4.06 (1.96~ 8.40)" 1.59 (0.50 ~ 4.99)  0.56 (0.25~1.29) 2.08 (0.72 ~ 5.98)
IgA 1.26 (0.25~ 6.31) 2.47 (0.96~ 6.35)  1.01 (0.21~ 4.94)  1.51 (0.52~4.39)  5.60 (1.75~17.91) "
IgM 0.18 (0.02~ 1.47) 1.38 (0.67~ 2.83) 1.82 (0.58~ 5.77)  0.97 (0.40~2.32)  0.72 (0.23 ~ 2.26)
aPC IgG NA 1.81 (0.74 ~ 4.38)  0.86 (0.18 ~ 4.15)  0.87 (0.30~2.48)  4.01 (1.29~12.78) "
IgM NA 3.12 (0.87~11.23)  7.56 (1.86~30.73)" 0.22 (0.04~1.08) " 0.42 (0.05~ 3.53)
aPG IgG 1.91 (0.47~ 7.80) 2.73 (1.11~ 6.70)" 0.86 (0.18 ~ 4.15)  0.74 (0.25~2.18)  4.53 (1.40 ~14.68) "
IgM NA 2.73 (0.91~ 8.17)  7.25 (1.99~26.35)" 0.33 (0.08~1.34)  0.37 (0.04~ 3.10)
IgA NA 2.14 (0.55~ 8.34)  3.09 (0.57~16.73)  0.73 (0.16 ~3.47) 1.70 (0.30 ~ 9.57)
aSM IgG 0.15 (0.02~ 1.18) 0.75 (0.37~ 1.53)  1.02 (0.31~ 3.28)  2.94 (1.25~6.88) " 2.25 (0.78 ~ 6.48)
IgM 0.16 (0.03~ 0.78)" 0.69 (0.35~ 1.38)  1.37 (0.42~ 4.40) 2.83 (1.18~6.80)" 1.81 (0.59~ 5.63)
(OR)  95% (ci aPLs ;" P<0.05; NA:
139  APS aPLs
[gG/M aPC 23.00% IgG/M aPG 25.90% aPC o IgA  aPls
IgG/M aSM 61. 20% . aPLs APS
IgA  aPLs APS APS IgA aPLs. APS
N aPLs aPC
124 . aPC 23.00% IgG/M (1.44%) aPG IgG/M (2.88%)
aPLs. PC o aPLs APS

14
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