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HE: HHY Wit 2R &8 ik AMR Clq/M B3Rt B F £ %8 3(CTRP-3) D-=&4k, TiE
PR A S AR Z AR 2(STREM2) K-F AR X M6 RAFAIE S 75406 e AL (HT) 09 X &0 ik BT
201849 A—20224F-9 A EFH ik A AR EREZIEAREIT 09 1206 L i de 5t B 4 69 e R A4, BB H ke
REXAHT HHHTAGOH ) AEHT 2890 4]) , o4 i 28 & & 616 R FA & i CTRP-3, D—=F 4k,
STREM2K-F, KA % W EZF Logistic B2 5T S IR 5L B4 AR B A A HT B R &5 4 2k F T4
JE(ROC) W&, ST &Ml st &4 A B AT FRMAE R TN HT L A8, R HTASE#S) (ATH
FREB) . REBRBARIL, ARNIHSS #4402 154 5k & T HTA(P <0.05), &hiF CTRP-3/K-F&TFIEHTA
(P<0.05), D-=FM, sSTREM2/K-FZHTIEHTL(P <0.05), =i CTRP-3, D—=F4k, sTREM2K-FFml &
PRI AR SE B B A G K HT 898U 55 1 66.7%(95% CI:0.598,0.756) . 70.0%(95% CI:0.607,0.812) .80.0%
(95% CI1:0.714,0.889) , 45 -1 53 4 73.3%(95% CI:0.636,0.821) .86.7%(95% CI:0.778,0.923) . 86.7%(95% CI.;
0.747,0.942) . % B & Logistic 2 ¥ A5 ML R T, 50 [OR=1.237(95% CI:1.103,1.387) ] . k @A fiiAz 72
[dR:2.338(95% CI:1.292,4.231) ] A& NIHSS #F 2> 15 4+ [ OR=2.087(95% CI: 1.231 ,3.538) ] \.CTRP-3 <
269.265 wg/L [OR=3.006(95% CI:1.508,5.992) ] .D—=J /k> 2.625 mg/L [OR=2.649(95% CI:1.374,5.107) ],
STREM?2 > 314.675 ng/L [OR=2.328(95% CI:1.411,3.841) | b idR 58 & 4 4o 6 A A HT 8 AT B % (P <
0.05), A4 % B % Logistic 23 &3 5 A7 28 B 8 5 S0P A% 70 8 5 A e HT TN AER | Logit(P) = —33.887 +
0.213 X B3+ 0.849 x K @ARBAR FL40.736 X AL NIHSS #H4+ 1.101 X CTRP—3 + 0.974 X D— = 4K+ 0.845 X
STREM2; ROC W& 5445 R AR, FTRMALE Fm HT & 4 69808 % 93.3%(95% CI1:0.841,0.991) , # FH A
87.8%(95% CI1:0.808,0.976), £5it i CTRP-3, D—=& /K, sTREM2/K-F5 &M g st & 3w s HT A
*, FRMIEEE, B EMARE L&A A S HT TURALA T HT AL T &R 45 47k Fm)

KR - BMIEAEIL 5 A AL AMKR Clq/PBIRR B T AR R G 3 s D8RR ; TTIAERAR
mMAOSRA AR 2 5 16 R AE
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Abstract: Objective To investigate the associations of serum levels of complement Clg/ tumor necrosis
factor-related protein 3 (CTRP-3), D-dimer, and soluble triggering receptor expressed on myeloid cells 2 (sSTREM2)
and relevant clinical features with hemorrhagic transformation (HT) after thrombolysis in patients with acute
cerebral infarction. Methods Clinical data of 120 patients with acute cerebral infarction who received thrombolytic
therapy in Qinghai Provincial People's Hospital from September 2018 to September 2022 were retrospectively
analyzed. According to whether patients developed HT after thrombolytic therapy, they were divided into HT group
(n = 30) and non-HT group (n = 90). The clinical data and serum levels of CTRP-3, D-dimer and sTREM2 were
compared between the two groups. Multivariable Logistic regression was performed to analyze the risk factors for
HT after thrombolysis in patients with acute cerebral infarction. The value of the prediction model for HT after
thrombolysis in patients with acute cerebral infarction was analyzed via the receiver operating characteristic (ROC)
curve. Results The proportions of patients with atrial fibrillation, large hemispheric infarction and NIHSS score at
admission > 15 in the HT group were higher than those in the non-HT group (P < 0.05). The serum level of CTRP-3
in the HT group was lower than that in the non-HT group (P < 0.05), while serum levels of D-dimer and sSTREM2 in
the HT group were higher than those in the non-HT group (P < 0.05). The sensitivities of serum levels of CTRP-3, D-
dimer and sTREM2 in predicting HT after thrombolysis in patients with acute cerebral infarction were 66.7%
(95% CI: 0.598, 0.756), 70.0% (95% CI: 0.607, 0.812), and 80.0% (95% CI: 0.714, 0.889), with the specificities
being 73.3% (95% CI: 0.636, 0.821), 86.7% (95% CIL: 0.778, 0.923), and 86.7% (95% CI: 0.747, 0.942).
Multivariable Logistic regression analysis revealed that atrial fibrillation [OAR = 1.237 (95% CI: 1.103, 1.387) ],
massive cerebral infarction [OAR = 2.338 (95% CI: 1.292, 4.231) ], NIHSS score at admission >15 [OAR =2.087
(95% CI: 1.231, 3.538) ], level of CTRP-3 < 269.265 pg/L [OAR = 3.006 (95% CI: 1.508, 5.992) ], level of D-
dimer > 2.625 mg/L [OAR = 2.649 (95% CI: 1.374, 5.107) ] and level of STREM2 > 314.675 ng/L [OAR =2.328
(95% CI: 1.411, 3.841) ] were risk factors for HT after thrombolysis in patients with acute cerebral infarction (P <
0.05). The prediction model for HT after thrombolysis in patients with acute cerebral infarction was established
based on the multivariable Logistic regression analysis, where the equation was established as Logit (P) = -33.887 +
0.213x atrial fibrillation + 0.849x large cerebral infarction + 0.736 x NIHSS score at admission + 1.101 x CTRP-3 +
0.974 x D-dimer + 0.845 x sSTREM2. The ROC curve analysis demonstrated that the sensitivity and the specificity of
the prediction model for HT after thrombolysis were 93.3% (95% CI: 0.841, 0.991) and 87.8% (95% CI: 0.808,
Serum levels of CTRP-3, D-dimer and sTREM2 are associated with and of

predictive value for HT after thrombolysis in patients with acute cerebral infarction, and the performance of the

0.976), respectively. Conclusions

prediction model is superior to that of each indicator alone.
Keywords: acute cerebral infarction; thrombolysis; hemorrhagic transformation; complement-C1g/tumor

necrosis factor-related protein 3; D-dimer; soluble triggering receptor expressed on myeloid cells 2; clinical features
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B JE HT B WF B R 2, 5000 A 1 1 AS B
A A fifF 98 B 7E 46 3 1l 35 CTRP-3 ., D- — R {k |
sTREM2 7K V- K A G I PR AR AR 15 2P i B 58 A8 25
BJE HT R RIE T .

1 #ZRSAEE

1.1 —fAER

[\l B 73 BT 2018 4F 9 H —2022 4F 9 H 7 H i 4
N RBE BE #2252 B 8 VR T 19 120 161 20ME i A5 5 A8 25 1Y
Il PR}, A4l A8 5 Vi A J5 2 A5 & 2 HT 432 HT 4
(30451) \AE HT £H (90 151 ) . 795 2H A8 & 4R % L1 03 Ak
Jot 1 5 A0 (body mass index, BMI) 25 — i % L L 5%,
2R TGFE X (P>0.05), HA A k. A6
SETT U Hi 345 B2 B =~ A L 22 D1 23 4t #E (No : 2018-
075) , A B S H R E R A 2
1.2 PNSHERIRE
121 AyadrE O2MEREZER S (b E 2
S M i A 2R 18 FE 2018) 1 R AH 12 B AR A
QHT 54 b [ 20k I A 28 J5 i 7 1k 123 SRR
2019 )M e AR 12 Wb i s @2 5K CT K A 1 12 5
DTEFFIEA N R EE bt 2 52 51 4N 2H S B 2 s i Dt
7% 5] (recombinant tissue plasminogen activator, rt—
PA) IR YT s @ A AR T 18 1IE ; @1 IR ¥k
e
122 HkArgE ORKEFEREE> 6 h; @
IR PEP 3 B H I B H 81 5 @rt-PA
I O AR ARG P R R 5 © 47 78 1 1L 45 I i
B kIR 5 D 34~ A EFEME I s 5 @42 32 i 1
EAARIGIT ; QBE M) REFELRT .
1.3 Fik

WA A T AL A R PR 1) AR B WA S R
AT B s (LLT R B ) | 7 R T AR
FEFE s kEEC AR B ERAL L A 28 5 R I ] L3 e 25

Yyom) B A BE 26 B R SE T AR B Y B AR b i R
(National Institute of Health Stroke Scale, NIHSS) 143
SR BERE. A RIS R I T GRYIR ik B2 974X
A A, S DBP-01P) M & fB 3 Ik 4 R
(systolic blood pressure, SBP) | &F 5K & (diastolic blood
pressure, DBP) o #ili i £ 55 25 JE # Bk 1l 5 ml, 3 000 +/
min .0 15 min, 7} 8 L3 , B T =50 CUKARAF, K
4 A SR A (SE R e ), 45 - BH-80)
K I H 3 = WE (Triglycerides, TG) . & AH [# B (total
cholesterol, TC) . %5 I i} (fasting blood glucose, FBG)
K5 R FH B FR A (T N 3 A R S w) L B
SuPerMax 3100 ) fiff F V1. 3% A& 91 50) 50 DA i K 0 72 Wi
BEH S A CTRP-3  sTREM2 7K - 5 SR HI B35 2 4k
&, LB Hrik il D- — B4R
1.4 SitFEHE

B 43 B R A SPSS 22.0 G i i o T R
MR L 83 (%) R, FEBCR G RB , T TR
PR+ RERE (x 2 5) F0R, LB ¢ K365 2 i A2 1k
H TAEFFE (receiver operating characteristic, ROC) fli
2 Z IR 7 Bk AR 251118 28 Logistic 1719 534 .
P<0.05 2R AHEIFE L.

2 R

21 AMNEREERREAEHTHNERSR
S

PIZH BB V) AR A  BMI WA R e k%
FEACER A | K 28 1 A I [) %5 44 24 9 37 = L SBP .
DBP.TG . TC .FBG H# , 4 %/ t K5, 22 ¥ L 41t
RN (P>0.05) . PI4L S By E K BRI A AT
A BE NIHSS 143 . CTRP-3 . D- —- B {K  sTREM2 7K ¥
g, 2 2 A it 2% 8 X (P <0.05) ; HT 41 5 8l |
K TH AR R A AL . A BE NIHSS PE43> 15 43 5 s T3k
HT 21 ; 1l 7 CTRP-3 /K Ik T4E HT 41, D- — 3R {4 |
sTREM2 KF-i= TAEHT 4. W# 1.

®1 AMENEREERCREEEHTHRERESN

1 ; B/ @f_&r@/(y, BMI_/(kg/mZ, W 51 (%) W 151(%) S 151(%)

Ll X*s) x*s) = 2 & H I
HT4] 30 16/14  65.08+12.33  22.99+3.08  12(40.00) 18(60.00) 14(46.67) 16(53.33)  20(66.67) 10(33.33)
JEHTH 90 5040  62.18+13.15  23.10+£295  32(35.56) 58(64.44) 36(40.00) 54(60.00) 28(31.11)  62(68.89)
X t1H 0.045 1.062 0.175 0.191 0.411 11.852
P{H 0.832 0.290 0.861 0.662 0.521 0.001
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HT 4 12(40.00) 18(60.00) 22(73.33) 8(26.67) 16(53.33) 14(46.67) 210.13+60.55 56.16+5.07 18(60.00) 12(40.00)
JEHTHL  18(20.00) 72(80.00) 54(60.00) 36(40.00) 42(46.67) 48(53.33) 191.34+5247 57.02+4.78 34(37.78) 56(62.22)
X/ t1H 4.800 1.723 0.400 1.633 0.841 4.525
PfA 0.028 0.189 0.527 0.105 0.402 0.033

HTZH 153.96 £30.12 86.04 + 1524  1.94+0.62 579+ 1.11
JEHT4L 152.03+30.53 84.92+15.47 2.04+0.66 590+1.15
X/ 1 0.301 0.345 0.729 0.458
PAE 0.764 0.731 0.467 0.648

7.18+1.05  250.82 +28.76 2.98 +0.63 440.46 + 142.23

6.97+094  284.41 +30.66 2.30+0.32 251.24 + 80.68
1.029 5.275 7.715 9.029
0.306 0.000 0.000 0.000

2.2 IniE CTRP-3.D-—E{k . sTREM2 7k FHii
2EREREEFRELZEHTHNE

ROC M £k 43 #7745 1 87, 17 CTRP-3 . D- 3R
1A STREM2 7K V- 15 I 2 i A5 B0 S8 35 5 e s & B
HT % i & T 1 2 (area under curve, AUC) 53 Jill &
0.756 (95% CI: 0.658, 0.855) . 0.839 (95% CI: 0.746,
0.932) ,0.879 (95% CI:0.796, 0.962) , llfi 5t A 43 5

K 269.265 we/L . 2.625 mg/L I 314.675 ng/L , fH &%
PE 4> 31 N 66.7% (95% Cl: 0.598 , 0.756 ) . 70.0%
(95% CI: 0.607, 0.812) . 80.0% (95% CI: 0.714,
0.889) , ¢ S 43 31l K 73.3% (95% CI:0.636,0.821) .
86.7%(95% C1:0.778,0.923) .86.7% (95% CI:0.747,
0.942), W2,

%2 IMiECTRP-3.D-—B{k . sTREM2 7k EFill &M iR e B & R E A &£ HT BIRBE T

CTRP-3 269.265 pe/L 0.000 0.756 0.658 0.855 66.7 0.598 0.756 73.3 0.636 0.821
D-— Bk 2.625 mg/L. 0.000 0.839 0.746 0.932 70.0 0.607 0.812 86.7 0.778 0.923
sTREM2 314.675 ng/L. 0.000 0.879 0.796 0.962 80.0 0.714 0.889 86.7 0.747 0.942
23 RAURERBEAIREEZEHTHNSEZREZR fGEEE(P<0.05), kK4,

¥ Logistic B34 #7 £3 BEE

DA 20 i A 8RR VA R I HT g BRI AE 3l o
TN T L L2V S N S—
B NIHSS 34 . CTRP—3 .D- %k STREM2) /[ 0 im0
ARG 3) 0T 2 0 2R Logistic B ZS et 0 e
" o . A NTHSS PF 43 <154r=0;>154p=1

LE gAI AJHER 005, SHBRACHE N 010, Z5 587, s CTRP-3 >269.265 pg/L=0; <269.265 pg/L= 1
Ej‘iA[OR=1.237(95% CI:1.103, 1.387 ). K 1 2L 4 5E —— 2625 mgfl = 0: > 2.625 e/l 1
[OR=2'3§8 (95% CI:1.292,4.231)] A Bt NIHSS #4)> STREM2 <314.675 ng/L=0; > 314.675 ng/L= 1
15 7 [OR=2.087 (95% Cl: 1231, 3.538)1. CTRP-3 < oy yige st nir JEHT 05 HT= 1
269.265 pg/L [OR=3.006 (95% CI:1.508,5.992)],. D-
— B {k> 2625 mg/l [ O R=2.649 (95% CI: 1.374, 2.4 SEMIEREERREHTHHMER MR

5.107)]. STREM22314.675 ng/L, [ O R=2.328 (95% ClI:
1.411,3.841) |2 2 M ASE A B )5 & 4 HT 1Y

MHT % £/ ROC 2k
A E St Y2 Logistic [P 73 #r 45 5%, B ik
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R4 2UEREXEERERLEHTHNEEZE Logistic B4 S5 41

RS b S, Wald 3 Pl OR e

TR R
BRI -33.887 7.689 14.563 0.000 - - -
A 0.213 0.058 13.219 0.000 1.237 1.103 1.387
PNIEA T 0.849 0.303 7.877 0.005 2.338 1.292 4231
Bt NIHSS 343 0.736 0.269 7.462 0.006 2.087 1.231 3.538
CTRP-3 < 269.265 pg/L 1.101 0.352 9.779 0.002 3.006 1.508 5.992
D-" K > 2.625 mg/L 0.974 0.335 8.460 0.004 2.649 1.374 5.107
sTREM2 > 314.675 ng/L 0.845 0.255 10.941 0.001 2.328 1.411 3.841

£ [ PR 28 40 A 20 IR K JR 3 I AR J HT /Y
FEHY , Logit (P) = -33.887 + 0.213 x 7 Bii+ 0.849 x K
1 A A BE + 0.736 x A BE NIHSS 3 43 + 1.101 x
CTRP-3 + 0.974 x D- " %K+ 0.845 x sSTREM2., ROC
i1 £ 53 A7 45 S B, S0Pk B A O R R S HT
oL AR Y M OHT A& A 9 AUC R 0.957 (95% CI:
0.914,0.999) , b #fER H 0.022, P{H A 0.000, B M
9 93.3% (95% CI:0.841,0.991) , ¥ 5 ¥ Jy 87.8%
(95% CI:0.808,0.976) . M:HGHEFE £ #5% 5 HT
T A AL TR HT % 42 B9 ROC 1 42 WLIE 1,

1.0 p— —
i
0.8
o 06 )
B
& 04 f 1 -+ CTRP-3
D-—fk
; ~ sSTREM2
0.2 i — TR
; - ZHL
00 & : : : :
00 02 04 06 08 10
14551
E1 2EMEEEBEEHT iR
T HT % 2= #7 ROC i &
3 it

ri—PA 5 F A Sk I ST 1) 36 7 o R AR
DA PR B3N DG B, AT e R AT e e
Vi R D- SRR AE S (1, KA R i ke AR
IFXF ML AE A B AR I R A R AP (0 2 S BT | P9
T A 17 55 0 A RE . e HT gy o L, 2 2R i
it i DX T K A I O TR U R A A 1 o

A0 R I A 2 T e e AR 4
W HT 85 T 5 & AR o K e 55 S BOR AL
Th, R R R B 2 i A E SR B VR R JE T, IR
WU it , o 53 105 R, A FSE BRIl v
CTRP-3 . D- 4K  sTREM2 /K 3 55 2 1 v 45 5 Kz
AR JE HT % YIAE G, 8 90 K- A8 4k A B 1 50
2k i R BT T R S HT Y XU K s 10 A B 2
BT

A 5% 45 W s, HT 26 135 B K Tt AR i 6 5T
A Bt NIHSS ¥ 43215 43 i s T 4E HT 41, 1 %
CTRP-3 /KA T9F HT 41 , D- — %K | sTREM2 /K -
mFAEHT A . dr Ry Q&I 82
P I B SE S8 3 R Hz A2 BUBE TR YT SR YT AN IE LI
PR VR i e 2, HL R BRI F 220 B, KR AL
Sk s B A I 2 A8, 220 BRI R BE , 7E 2 A A
RIWVERT , BE Il 20306 5 0% B8 00, T8 41 40 i - 2F
YR TR AR V& 1 A B O U S i FsF 2 A K i 2
ik, 5 R M ZENOT s VR i R B T 0% i A BE AN
K Bl Ik 58 A B Ak 78 fi A5 B 174 9 B A0 AR AR AR {0 A €
P i A B0 S5 I R B e S i 2 o ke 4
TP, IS | A A 2R AT RT 4y o i |
PR AR A P i A A, JEG v Y o P A S T L R
PR S 1ML P B 48 79 rt—PA YA A 5 13 4 T 1) 8 3
Bl , R A I I A5 BE A I K A2 e ) I A R T i Y
fR I, BRI O B B SO AR FE ST ) HY B HT A o
FEFEN, QA FE AL S HT £ 0F A1 56 , 4 58 T Ak
T, i 2 2 B ot e A A G K e 7 g R
36 A Y DX I ] B I A (5 0 A5 R S A 1 I, K i
TH 1B 5 0 S8 PR T R, a4 RE % AR i i YR AR R P 2
M E o IR 5k BT 5 3R K 1 AR G
5 BE B G A L, R T AR A AT AR 2 O I R, A
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RN E AV N N P TINL N 6 [ =N S W =
TEHR I A S U e | I WA A O o A T R K
A A 00 I R RE , i i DX P B 2 AR HT (Y TT RE
WA, BRI, 224 2 i A 5 A 2 K T B A
FERT, T5 2 A AR MR AL, 2 W5 4, A/ HT
KA, (DNIHSS P43 5 T PFAl S i 4 3t £ 3
P28 22 58 D) RE B b ™ B AR, NIHSS ¥ 43 5 3% B
S5 T 4 U B B A 40 T R Bl 2 T R

PR Al B[R A R 2 F 98 & B, NIHSS
PEAY M, R I HT KRS &5 R B n , 3 & B o
NIHSS P43 5 Fiki 45 B 1 AR 22 1 AH 5G|, Fili A58 5T i 50
JK P 3 I RS S T I R ) o S T R A
B it A B X A5 S B A T i KU
K21 @3 RURE 105 R CTRP-3 4 48 J1 A 4 i 48
JiE PR AR AR LA BT AR B A | T sh ik ok AR
AL S5, A B CTRP-3 76 AR K 2 A2 4 1/ R A i 1
TG AL R IO R O B AR T B AR fiE
{410 ) i A S0 RS R 2T 2 A Ak 3 A, DT R
VI o 1= EN == i e (S R B T AN
CTRP-3 A LA il 0 200 i 5300 22 AR 2% 240 it PR 1,
T 1) R N, A3 Bl Jk oS A B Ak R AR
PP IR LAY . DRI AR CTRP-3 7K SF 0] 8 3R 2 Pk i
BEFB A1 N B2 200 i R i i 5 e £ 4 4 D o) ¢
Bt , A R K B &, S 3CHT KA. GD- %
TRAK RIS ek & 1 ¥ 0 M BERAS , D- R Ak
KT 55 TR 26 B A AE AR T B L 7 A, I A5 P 2
I 2EL 245343 168 J00 i 7K e B ol RS 2T e i A
B S5 30 S a5k A R e T M 2 A
W, Ja8h 1Bk R G, I 2T 4R R R A R
THFER IR RGN T, FT 0 T &8 1 5 HU e i 3= 48
(4 SF- A7, DT 7 Az Il i [ 7, D- SRR PR £ 4t iR
7= A 7 K i ol 72 b, IR T 8 A0 i A [A] Y R
T A R B B G R R IR A2 S B0 A R
PR K i, BE— A T HT®, @76 B 58 BT /K 2% 15
AR e 2 B, B R A B 1 T UE AL 2 oo i T
F STREM2 7KV Tt 51 , X — 25 3 R W] sSTREM2 5 #if1 28
RAEBYIM L, TREM2 77276 T A # 22 & /N i
JoT 20 MR b, T 2 5 0 i R R R /0 R T 4 i
BRI B 45 22 Fh it B2, TREM2 25 25 11 i /K A i B 7%
J& W sSTREM2., TREM2 7K 3F- T 1= fiE 8 412 1 /)N i okt
20 e R Ak, M AR 2ot A T X — o R AE Ak

WO A E S8 25 I A 28 S S b A AR 2t
WG R % A 0 14 d W, A 4R FF A T RE Y M2 BN i
JoT 240 L S 1 22 F Ui/ TR L R S PR R 2
PR PR 7 B M1 Y /N g S5 240 Jif 38 i 185 22, %k 1 fii 5 e
(R T I3 i o DAL I B A 2 e i A 7 5 o R R o
22 RAE MY INE , STREM2 7K Bifi 2 T, I i Stk
i AE BT 114 7 T 5 R HT 1Y & AR

A 5 13 2 1 ROC #h £RIE 52 T 1L 3 CTRP-
3.D- R STREM2 F I 2 fisi 15 9E £ 3 5+ I
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o3 M TE 58 20V IRE AE J8 5 I AR S HTT T80 AR Y Y
AUC UM KR e S . 00 A S AETE A
S, — Ty T, VB by Bprb s [ F 5 R RE TR 9 )3k
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112 H TSRS .
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