SEMERG A% 2024 4E 9 A58 23 %55 9 1 Chin J Diffic and Compl Cas, September 2024 , Vol. 23, No. 9 - 1037 -

[DOI] 10.3969 / j.issn. 1671-6450.2024.09. 003 ?EF éé /% %ﬁﬁ%%ﬂ

e PR s i i 2R v HR R LY TSG-6 . ABCAT Fii il
A e A A M S e TR ) O &

42 A ARSEH, TR, R

g

¢

RAEWH . PPy DA REZ T A @ BRI H (2022D0014)
PEH AL 710032 V4%, 58 ZEALE 55— B I 5 e R 30 Bt (PR BL 9REE) islRl (SR , Mg R (HESE T U HE)
WAEVEE . BEFE, E-mail :471150590@ qq. com

[# ZE] B Sk tEmA s (AIS) B MG M IRIEHE F o LR 6(TSG-6) ATP 45 & & WKWK A
B 1 (ABCAL) TR LAk (HT) WAME R SEITUSME R, ik #EE 2021 41 A—2023 45 10 A2
TR R — I B o 1 28 R 32 B R IA R 0 ALS FBE 185 91 ( ATS 4L ) R0 [vi) 301 4 B R K 25 100 491 ( At B o
), AIS SBFARIERI G A KR HT 4320 HT WA 56 41 F1E HT W40 129 4, iR 45742 /5 3 4~ A B R Rankin £ 3
(mRS) PF4r4r KR RS WAL 47 BIA R AF 15 W20 138 i, R FH RO 4 3 W B 3 4G I 775 TSG-6 \ABCAL 7K £
& Logistic [IJH3HT AIS fE MG HT BUSLIH K K | Pearson B3 HT IfIL7E TSG-6 ,ABCAL /K5 AIS H# mRS PE4>
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[ Abstract] Objective To investigate the value of serum tumor necrosis factorastimulated gene 6 (TSG-6) and ATP
binding cassette subfamily A member 1(ABCAL) in predicting hemorrhagic transformation (HT) after thrombolysis and their
relationship with short term prognosis in patients with acute ischemic stroke (AIS). Methods From January 2021 to Octo-
ber 2023, 185 patients with AIS who received intravenous thrombolysis in the Department of Neurology, First Affiliated Hos-
pital of Air Force Medical University (AlS group) and 100 healthy subjects (control group) were selected. AIS patients were
divided into HT subgroup (56 cases) and non-HT subgroup (129 cases) according to whether HT occurred after thromboly-
sis. According to the modified Rankin scale (mRS) at 3 months after thrombolysis, AIS patients were divided into poor prog-
nosis subgroup (47 cases) and good prognosis subgroup (138 cases). Serum TSG-6 and ABCAL levels were detected by en-
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zyme linked immunosorbent assay. Multivariate Logistic regression analysis was used to analyze the factors of HT after
thrombolysis in AIS patients. Pearson method and ROC curve were used to analyze the correlation between serum TSG-6,
ABCAL1 levels and mRS score of AIS patients and their predictive value for HT after thrombolysis in AIS patients. Results

Compared with the control group, the serum TSG-6 level in the AIS group increased and the ABCA1 level decreased
(t/P =12.178/ <0001, 25944/ <0.001). The incidence of HT in 185 AIS patients after thrombolysis was 30.27% (56/185). Com-
pared with the non-HT subgroup, the serum TSG-6 level was increased and the ABCAL level was decreased in the HT sub-
group (t/P =7.607/ <0.001, 6.784/ <0.001). After 3 months of follow up, the incidence of poor prognosis after thrombolysis in
185 AIS patients was 2541 % (47/185). Compared with the good prognosis subgroup, the serum TSG-6 level was increased
and the ABCAL level was decreased in the poor prognosis subgroup (t/P =6.876/ <0.001, 6470/ <0.001). The mRS score of
AIS patients was positively correlated with serum TSG-6 level and negatively correlated with ABCAL level (r/P =0.693/ <
0.001, - 0.671/ <0.001). Increased National Institutes of Health Stroke Scale score, cardiogenic embolism, and elevated TSG6
were independent risk factors for HT in AIS patients after thrombolysis, and elevated ABCAL was a protective factor[ OR
(95% CI) =1.071(1.023 - 1.121),2.907(1.077 — 7.845),2.075(1.466 — 2.938),0.900(0.858 —0.945)]. The AUC of serum TSG-6, ABCA1
levels and the combination of the two in predicting HT after thrombolysis in AIS patients were 0.802,0.786 and 0.880, respec-
tively. The AUC of the combination of the two was greater than that of serum TSG-6 and ABCA1 levels alone (Z/P =
3.161/0.002, 3.298/0.001). Conclusion The increase of serum TSG-6 level and the decrease of ABCA1 level in AIS patients
are related to the occurrence of HT and poor short term prognosis. The combination of serum TSG-6 and ABCA1 levels has
a higher predictive value for HT after thrombolysis in AIS patients.
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FH GRS R4 HT 43 HT W40 56 14 F13E
HT W.2H 129 5], HT & LA ALS J5 3k /81 CT/MR K&
PRI, H RS 48 h P9 & BUSPY Haf , B
BeJaBE T 3 AT ARIE TS 15 B4 AN BT 4 47
PR R G 1 W4 138 ], A RS E XN R
Rankin & % ( modified Rankin scale, mRS) 743 ( &5
0 ~6 43, i T REM 22 850 T) =3 4317,

1.4 GiitsEork e SPSS 28. 0 #4481t Mk
AT MedCalel9. 3. 1 BRAFHIEL, THECFORH OB R
(%) Fmnm, R x* B Fisher /56 ; 1E 25046 1931
HHERB L x s Fon, ALERA K50, ZHE
Logistic[ 9 43 #7 AIS & # E 2 J5 HT B9 5% i K 2
Pearson V573 M7 LT TSG-6 . ABCA1 /K3F 5 AIS H 3%
mRS PEo I AH M ; 210 TAERHE (ROC) #h 2k 4Bt
I35 TSG-6 . ABCA1 % AIS M5 HT &Y 04
{H , Delong K356 FL AL 1L 7% TSG-6 . ABCA1 7K -8 5Bk
A T f) i 28 T 1 R (area under the curve, AUC)
P<0.05 A ESAGIEE L.

2 &% B

2.1 2 4HIMiE TSG-6  ABCAL /K F-Hedr  Hfdt e vt iR
AT, ATS ZHH 1T TSG-6 /K F-THE , ABCA1 /KF
FEAR, ZR A #E X (P<0.01) , W& 1,

R EHEXTIRLL AIS 4105 TSG-6 ABCAL /KL  (x2s)
Tab.1 Comparison of serum TSG-6 and ABCA1 levels between

healthy control group and AIS group

M5l %L TSG-6 ( pg/L) ABCAI (ng/L)
fRERREXT IR 2 100 6.87 +2.12 194.03 = 7.30
AIS # 185 9.84 +1.63 164.77 +11.70
tfl 12.178 25.944
P <0.001 <0.001

2.2 JE HT LA HT W4 1L i TSG-6 ., ABCA1 7K

Fe# SR HT WAH ks, HT W4H 5 13 TSG-6 /K

TR, ABCAL KRR, 2R A G #E L (P <

0.01),W3k2,

2.3 ARG AIS B35 M TSG-6 . ABCA1 7K-F- LA
5 REFHUG A e, A R TS W 4LI05E TSG-6 7K

SEFb i, ABCAL ZKFREAR, 2R At # B X (P <

0.01), W33,

F2 AR HT AR HT W4 ATS K I TSG-6 . ABCAL /K-
e (32s)
Tab.2 Comparison of serum TSG-6 and ABCA1 levels between
non HT and HT subgroups of AIS patients

A % TSG-6( pg/L) ABCA1 (ng/L)
4k HT W4 129 9.31 +1.45 168.22 +10.72
HT W4 56 11.04 +1.37 156.83 + 9.92
18 7.607 6.784
PE <0.001 <0.001

R3 REBUSTH ARSI AIS EH M TSG-6 /KT

T ABCAL KV LLEE (3 25)
Tab.3 Comparison of serum TSG-6 levels and ABCA1 levels in
AIS patients between the good prognosis subgroup and the

poor prognosis subgroup

49 1145 TSG-6( pg/L) ABCA1 (ng/L)
R A0 W40 138 9.40 +1.49 167.75 £10.77
AN R TR 4 47 11.08 +1.34 156.27 +10.00
X1 6.876 6.470
P{H <0.001 <0.001

2.4 AEHT WAL HT 20 AIS 585 2 11 TR /6 HRER o5
LbEE 185 il AIS S F AR5 L HT 56 41, HT &4
FH30.27% (56/185) , 53E HT WAL HL#, HT F4H
AEWS TR, 0 B LU ) | 56 [ [ 7 DAE SR B A b i
F(NIHSS) PEo3 O IR PERE ZE LT, 22 A Geit 2
BN (P<0.05) ;2 A 835 PR Py s I A s i
JE O PRI | 5 I R T I A R g, 25
SEG2EE (P >0.05) , L%k 4,
2.5 RFEITE AIS B35 I3 TSG-6 . ABCA1 /KFE5
mRS WA ICE Bl 3 AN H L 185 ] AIS BE
e JEHUE AR 47 6, AR B B4R 25.41% (47/
185) ,mRS /431 ~6(2.42 +0.89) 43, Pearson #H3%
PEAHT IR, LT TSG-6 /K15 AIS i mRS W&
IEAHSG, 5 ABCAL KPR FAHIE(r=0.693, -0.671,
P J<0.001),
2.6 AIS BEVERG HT L N EK Logistic M43 47
PIRIG HT (/1% =1/0) HINARE, £ 4 HEH
WUE [ AR 0B (J2/ A =1/0) (NIHSS 1745, 0
TR ZE (J2/ 15 =1/0) [ TSG6 M ABCAI1 (L7814
JEAEEAN) 1N AR & 1T Logistic A4 #T, 45
R NTHSS PEAHE 0 D IRMEREZE TSG6 T s AILS A&
B HT W8T fa 6 &R, ABCAL T Ryl Sz A
PHZE(P<0.05), WS,
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F4 JE HT WA HT WA AIS 5 F 1 PR/ 98 B 5 T

Tab.4 Comparison of clinical/pathological characteristics between non HT subgroup and HT subgroup AIS patients

moH dE HT W4H (n =129) HT W.2H (n =56) X/t 18 PAd

PN HI(% ) ] 5 80(62.02) 37(66.07) 0.276 0.599
‘Y 49(37.98) 19(33.93)

AW (v x5, %) 57.76 +10.09 62.11 £9.20 2.764 0.006

RS (%) ] 30(23.26) 17(30.36) 1.039 0.308

WS [ (% ) ] 39(30.23) 21(37.50) 0.941 0.332

4R E (x s, mmHg) 145.30 £12.50 145.98 +14.56 0.323 0.747

FP9KIE (% £5, mmHg) 92.02 +13.34 94.84 +10.94 1.389 0.166

NIHSS ¥F43 (x 5, 43) 10.35 +4.91 19.70 £9.19 8.989 0.001

L[ HI(% )] LG sl 18(13.95) 17(30.36) 6.850 0.009

O 26(20.16) 16(28.57) 1.576 0.209

WE PRI 60(46.51) 28(50.00) 0.191 0.662

FR I 82(63.57) 41(73.21) 1.631 0.202

1= R ML AE 32(24.81) 17(30.36) 0.618 0.432

TOAST 4 #I[ il (% ) ] 13.155 0.011

DR 5E 30(23.26) 27(48.21) 11.410 0.001

KB ok A 27 49(37.98) 13(23.21) 3.823 0.051

/NS ok A ZE 1 2(1.55) 1(1.79) - 1.000

AN J5 PR 7 43(33.33) 15(26.79) 0.778 0.378

A J5 PR 7 5(3.88) 0 1.000 0.317

BB B (% ) ] T4 19(14.73) 8(14.29) 0.006 0.938

BB ) 2(1.55) 3(5.36) 0.948 0.330

SUBEAC I/ MR S 4 25 1) 6(4.65) 5(8.93) 0.627 0.428

PAIEH L/ IMRR £ 25 ) 19(14.73) 5(8.93) 1.164 0.281

FPG(x + 5, mmol/L) 7.63 £2.96 7.71 £3.31 0.163 0.871

Hb(x +s,g/L) 142.05 £19.00 138.84 +12.95 1.332 0.251

WBC(x +s, x10°/L) 7.55£3.18 8.04 +3.65 0.920 0.359

PLT(x +s, x10°/L) 230.45 +84.72 224.92 £78.20 0.417 0.677

TC(x s, mmol/L) 4.49 £1.10 4.69 £1.04 1.174 0.242

TG(x s, mmol/L) 1.68 £0.23 1.76 £0.63 0.928 0.357

LDL-C(x +s,mmol/L) 1.25 £0.26 1.21 £0.12 1.525 0.129

HDL-C(x %5, mmol/L) 2.82+0.73 2.97 +0.56 1.498 0.137

UA(x +s,pmol/L) 316.06 +134.20 329.24 +124.28 0.627 0.531

SCr(# +s,wmol/L) 74.45 +27.34 78.89 +29.03 0.996 0.321

NEUT(x s, x10°/L) 5.74 £0.49 5.58 £1.81 0.900 0.368

LYC(x £s, x10°/L) 2.03 £0.89 1.86 £0.73 1.257 0.210

RS AIS BEBRG HT FIZLIHE Logistic [IH3Hr

Tab.5 Multivariate Logistic regression analysis of HT in AIS pa-

tients after thrombolysis

LA iy B1H SE{ Waldfi P{H OR{E 95%CI

ARG N 0.636 0.443 2.063 0.151 1.889 0.793 ~4.500
AL B B E) 0.770 0.588 1.717 0.190 2.161 0.682 ~6.841
NIHSS #F5M8H0 0.069 0.023  8.593  0.003 1.071 1.023 ~1.121
ODIEMERZE 1.067 0.507 4.437  0.035 2.907 1.077 ~7.845
TSG6 T 0.730 0.177 16.944 <0.001 2.075 1.466 ~2.938

ABCA1 F+i&  -0.105

0.025 18.272 <0.001

0.900 0.858 ~0.945

2.7 I35 TSG-6 . ABCA1 7K EXf AIS B FH AR )G HT
FITIAN(E 22 75 TSG-6 . ABCAT 7K 3 Bl 5 5%
AT AIS B EF A HT 1 ROC fh<k, it E AL

BAUC, S5R WK, M TSG-6 . ABCAL /K K —#
BEA TN AIS HE & 5 HT (19 AUC 43514 0. 802,
0.786.0. 880, — FH B & 1Y AUC K F ML TSG-6,
ABCA1ZKF- U0 |, 22 S Ge it 2 X (Z =3. 161,
3.298,P =0.002.0.001), %6 &1,

R 6 MY TSG-6  ABCAL /KF-XF AIS (R H#J5 HT A Hi Il
e
Tab.6 The predictive value of serum TSG-6 and ABCAL levels
for HT in AIS patients after thrombolysis

E=I BWHE  AUC  95%Cl  HHUEE FRRE 4B
TSG-6  10.58 pg/L 0.802 0.737 ~0.856 0.643 0.806 0.449
ABCA1 160.77 ng/L 0.786 0.720 ~0.843 0.875 0.581 0.456
e 0.880 0.824 ~0.924 0.839 0.806 0.646
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B 1 Il TSG-6.,ABCA1 7K il AIS & A4 G HT 1

ROC ik
Fig.1 ROC curves of serum TSG-6 and ABCALI levels predicting

HT in AIS patients after thrombolysis
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() 34. 13% ML, X UL AIS BE BT HT &k R4
o R ETRHL TN AIS AR S HT, XTREAIK HT
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PR JAE N S AIS e A J 11 o g B AL
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O FE 30 3 0 R 1T A P R 40 L ) B R 5 A 00 A1 35 o
fRAEIE IR BBB , VK2 19 L SR BBB i#E A 21
LIS HT ) TSG-6 S B il 1 WE4N g | £F 4k £ 20
eV RS20 B ) 0 O 400 L 56 7 2 ) — R T R i
FEA IR A2 s i RS, S R
N KA S 20K, TSG-6 REI i 454 40 i 25 1 1Y
CDA4 5375 B S 2 , 410 1] 9 1 40 B ) 4 M s o7 38 A6 3
FEFIAN I Toll #5214/ #% I F-kB (nuclear factor-kB,
NF-wB) {55 530 B0 1, a1 400 0 8 ek i I g Jre ™, ok
Y RAE , IR K A6 N F-o 5 5B B 1RD TS T T A0 e
TSG-643 , BEAMH] NF-«B 15518 f§51k , #5216
PO 5 41 M %) 6 S By, T k3% BBB B4, ik

PO S P 13 i A FURE AR v ) 7 S5 400 o R
S 3T e 3k TSG-6, TSG-6 RE & 3 #1 1h] NF-xB Fil
22 S TG AL B (A 5 30 [, % A 48 R T N
FAR BBB 3832 P, i 10 e ARG O S ot JXURS: S i
SEIF 5T W] TSG-6 7E #1128 96 P S v Al BBB #5145 &
HEEEAEM, 5L Qu & RGH , 3¢ TSG-6 /KF- 7]
RERCNAECURYE ATS M4 Bh 2 WG b, IF 5 BB R
FEEREREEAR G, AR R BN, I3 TSG-6 /KT
FAHE I AIS HE RS HT KUK, IS5 AR A
% TR M TSG-6 KT LIRS X % 1
SO A —FR AR A S R, 24 98 M I L A7 FE i TSG-6 K e
FEIRREID I AN MIIT AL I NF-kB {5 53 B G M, &
FEHURAEFY . IS TSG-6 7K -k v 5] 422 S
AIS FB P28 53 M S 7 SN ™ T P48 4R 1 BN 3 ek
W3R BBB, FEGAE G HT UGG I, [ e 22 R 1k
O 388 3 R e 22 T AR 0 5 SO AR

ABCAT & FL W4 it 40 i il b 5z 40 i 45
LD A M A B — B L ATP Sk B U5 95 48 i i JIE
P AT B B IR AR 1, BB A it 5 R0 A 1 AH 1 3
Janus 3 2/15 51 5 S SEOG B H 3 L5 H I
A/C CDCA2 552 5% %, AIe  IF T B oD HE A 18
(TR R FEPLRAE R . U ABCAT FE 3k W IR T Jias
MNP TS, FIH ABCAT RESY 35 B IE I o 40 i 75
WA e, S 2 D8 i 28 A M I I, i 2 bR 48 T g Kk
00 SR, 1 E ABCAL ik, BEARHE K 3h
ik A ZE FERE /N B BBB S 4 B 2R 1 B S AR B Ak
il f5 BBB Dy RERR A%, X LLAF 5T B ABCAL
FERZ R MR AN BBB B R HEEZAEM . L4
LT 5T 48 1, ABCAL JLH £ &M 53 H R
ATS KU AEE 2T AHFSE 25 5 B, L7 ABCAL /K
TR BERREAC AIS BFE R G HT KBS, 95 Fil 5 2L
HA K, SEHIE  ABCAL BESZRISHE 11 Al M EAE
FHPE 2 %A im0 R PEA Bk | B 4 4
PERN LAY BBB DI RE , JF M R AR A HT XU 7 i
EWE . R, ABCAL/ I8 & A AL o = % B G
AR B, A A oA IE [ B A S SR aE ALS J5 BB IE
FIAh 22 20 A B, T A6 5 p e 05 RNl s 1S

AHIFFE & B, AF 4 14 I RLC PR AR ZE B ATS H 3
VR ST HT XURS B g, 25 5 v i A i 1l 4 T B
LR PG A SE 35 0 i H 2 B AP O ) 460 38 M 1 5 )
FXPI D ROC LR R, I3 TSG-6 . ABCAL 7K F-Ek
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