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ABSTRACT

Objective To investigate the effect of CT perfusion imaging parameters and complement C1g tumor
necrosis factor-associated protein-3 (CTRP-3), low density lipoprotein cholesterol (LDL-C), metallomatrix
proteinase-9 (MMP-9) on the prediction of bleeding transformation (HT) after acute cerebral infarction
(ACI). Methods A total of 98 ACI patients treated with aptetase (rt-PA) were selected and divided into
HT group (30 cases) and non-HT group (68 cases) according to whether HT occurred 7 days after
thrombolysis. CT perfusion imaging parameters (relative cerebral blood flow (rCBF), relative cerebral
blood volume (rCBV), relative mean transit time (rMTT), relative peak time (rTTP) and serum levels
of MMP-9, LDL-C and CTRP-3 were compared between the two groups, and the risk factors affecting
HT after ACI thrombolysis were analyzed. To analyze the predictive value of CT perfusion imaging
parameters and serum CTRP-3, LDL-C and MMP-9 on HT after ACI thrombolytic therapy. Results rCBV
and rCBF in HT group were lower than those in non-HT group, rMTT and rTTP values were higher than
those in non-HT group, and serum levels of MMP-9, LDL-C and CTRP-3 in HT group were higher than
those in non-HT group, with statistical significance (P<0.05). rCBV, rCBF, rTTP, MMP-9, CTRP-3, TOAST
type of cardiac embolism, NIHSS score before thrombolysis, and infarct diameter >5cm were the risk
factors for HT after ACI thrombolysis (P<0.05). CT perfusion parameters, MMP-9 and CTRP-3 combined
to predict the ROC curve area, sensitivity and specificity of HT after ACO thrombolysis were significantly
higher than those predicted by each index alone (P<0.05). Concilusion Low levels of serum LDL-C, CTRP-3
and high levels of MMP-9 are the influencing factors of HT after ACI thrombolytic therapy. CT combined
with serum index detection can improve the predictive value of HT occurrence.

Keywords: Acute Cerebral Infarction; Hemorrhagic Transformation; Complement C1q Tumor Necrosis
Factor-associated Protein-3; Low Density Lipoprotein Cholesterol: Metallomatrix Proteinase-9; Risk Factor
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2(P>0.05), xHRERERCEZASHE,

1.2 /5%

1.2.1 3kARCTHE 98FIBENBRELA256MRFECTHHIEN (EE ¢
FUA)TCTPRE, RERMSEH: EBEMERRS 80KV,
125mA, BEMEEIEY NS mm, EFE512X512, RASEE
GY28X B E A RRBKE ST GRERXT L FI350mgl/mL, EREF4.0mL/
s, JERSSSHEEREHITIHE, REEGEZE IIEMhETAIE,

1.2.2 CTPEIGAE BRENEGIIBEXEZAEL, MEBR
ARBPENEK. FIRIBKEMR AL, UnkEEEIKFETRE
E. RARHEADE, BIUBMBX, HIRENEE-ZELE,
Ebxd BMAMBMAVEE, BFEILLTIENR: XM MmRE (relative
cerebral blood flow, rCBF). #E¥IiNIN A= relative cerebral
blood volume, rCBV). #8X3F15i&i2AY8](relative mean transit
time, rMTT). ABXFiAU£ET[E](relative time to peak, rTTP),

1.2.3 MEENR MBS A BETERSFEKMSmL, L3 000 r/
minE:015 min, WE ERMFWERETF-80°CH, EidEglk
SRR (ELISA)ITMBCTRP-3. LDL-C. MMP-97K 1Tl
T, BAEWERNAEEYREERAR (KRS CD-102695.
CD-101975),

1.24 877 % RIEBEEREFLUISMESE AR (BEFE
<90mg) (EEFHMIZERIBRHFIZQE]; #S: S20020034; #
¥ 1mg/mLl), EXfEZER2FIER10%EEKET, IminOf
58, RTFFIEMNEREKF, FEEEELh,

1.2.5 ImARER WEBE—RIGKRER, SEM. FB. 8%
B2 (BMI). RME. A, TOASTHEL, kimEtial. @it
BE>5cm. AEINHISSITES RERZEHFE R,

1.3 FiHEAZE LUSPSS 19. ORHTHIE LGt O, HER
B x £s)FRR, ARSAHBRLREORITE XS A IR IR 1%

AL, FHAERGI(%)RE, FH1Tx 10k, UBHETE
%% (receiver operating characteristic, ROC)X CTEE R &S 2K
FmE CTRP-3. LDL-C. MMP-9FMHTHI N E TS, P<0.05
RNEFBHRITFENX.

24 R

2.1 HTAS3EHTACTPES ML SIEHTAMLL, HTAW
rCBV. rCBFF&ME, rMTT. rTTPHE(P<0.05), &K1,

2.2 HTAS4EHTAMEMMP-9. LDL-C. CTRP-37KFLLE
HTAAMEMMP-97K FRIEHTLAAFA B, CTRP-3. LDL-CKFIRIE
HT4 RF%(P<0.05), &2,

23 AMREXRELOECNEARRSF MABEER.
MR IR, PUBMEMERFIERURMATC, TG. HDL-CK
Tk, TAEZER(P>0.05), TOASTHERMWRMMIGER, 18
M ER>5cm. BRFINIHSSITEA LI, ERERITEERX
(P<0.05), T#&3,

2.4 ACI3E#EHTZEELLogisticE 39 MACIAREHTE
R(B=1, T=0)HELE, TOASTAREMRER(2=1, &
=0). rCBV. rCBF. rTTP. MMP-9. CTRP-3(E£TE)hBEZT
2, MAZEZELogisticEY)InH &AM, rCBV. rCBF. rTTP.
MMP-9. LDL-C. CTRP-3. TOASTHEWERMSER., Ak
HINIHSSITES . BRI ER>5cmBNACIEIRGHTHNRKREZ
(P<0.05), T4,

2.5 CTEEREESHEEEMMP-9, CTRP-3XIACIB#2EHTH
ROCEAZE T ROCHLNITER, CTETMESE. MMP-9,
LDL-C. CTRP-3BX&TUNACIAREHTHROCHEAER. SR
E. BREPESTEIEE™MINN(P<0.05), W*KS5,

£R1HTASIEHTACTP2H LR FR2HTASIEHTAMBLDL-C. MMP-9, CTRP-37KFH &
A3 n  rCBV(mL/100g) rCBF(100g/min) rMTT(s) rTTP(s) n CTRP-3(ng/mL) LDL-C(mmol/L)  MMP-9(ug/L)
HT4 30 0.51%0.19 0.21£0.08 2.52+£0.74 1.15%0.16 HT#A 30 437.62+25.56 2.65+0.46 341.39£67.23
JEHTH 68 0.70%0.23 0.27£0.09° 2.19%0.52 0.90+0.14" dEHT4E 68 559.63+19.56’ 3.16£0.57 220.66148.46"

A SHTZAMAL, *P<0.05,

R3 BERISES RE H iR LA RERDHH(%)]

FSEA HT#H(n=30) 3EHT#A(n=68) x*t P
H51(B/%&) 20/10 40/28 0.539 0.507
FHE (%) 64311532 64.27£540  0.033 0.972
BMI(kg/m?) 23224+1.85 23.19£1.98  0.070 0.943
IR 15(50.00)  23(33.82) 2.295 0.177
IRE 9(30.00) 21(30.88) 0.008 1.000
BIE 16(53.33)  35(51.47) 0.029 1.000
YEPRIR 18(60.00)  31(45.59) 1.729 0.273
A WY 17(56.67)  28(41.18) 2.011 0.190
TOASTH B LRIEMIMEZA!  13(43.33)  13(19.12) 6.262 0.024
&mEtEl(h) 3.24%0.79  3.17£0.83 0.390 0.697
BRI ER >5cm 19(63.33)  22(32.35) 8.211 0.007
TC(mmol/L) 4.15£0.67 4.12%0.75 0.189 0.848
TG(mmol/L) 1.60+0.44  1.64%+0.42 0.428 0.669
HDL-C(mmol/L) 1331034  1.31£0.39 0.242 0.808
SARRATNIHSSITES (49) 12.56+4.20 7.03%3.39 6.840 <0.001

A SHTZAMAL, *P<0.05,

R4 BT R E H I A EMERNLogisticEAN 17

FSES B #AREIRE  Waldx® PE OR(95%CI)

rCBv 0.569 0.310 3.752  0.005 1.794(1.433~2.175)
rCBF 0.656 0.362 4,102 <0.001 2.005(1.745~2.309)
rTTP 0.875 0.342 8.126 <0.001 2.868(2.13~2.535)
MMP-9 0.602 0.110 27.698 <0.001 1.825(1.475~2.236)
CTRP-3 1.098 0.559 3.911  0.002 0.327(0.156~0.704)
LDL-C 1.441 0.759 3.102 0.009 4.065(2.112~6.329)
BEIMERE>5cm 1.320 0.463 8.522 <0.001 3.659(1.957~5.134)
TOASTHE! 0.430 0.298 2.237  0.013 1.526(0.758~2.806)
VRS EERY

BRFINIHSSES 0.516  0.163 11.075 <0.001 1.546(1.015~2.170)

R5 CTPBEALDL-C. MMP-9, CTRP-3¥JACIEREHTHIROCERZE I

L AUC RYE HBRE  95%C

CTEIMGSE 0.659 68.75 71.42 0.586~0.774
MMP-9 0.760 80.00 73.33 0.634~0.802
CTRP-3 0.719 78.57 75.00 0.692~0.851
LDL-C 0.671 70.58 76.92 0.601~0.754
KanNA 0.845 84.61 94.12 0.723~0.924
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SHEACISESEX IS M8 K, CBVAICBFX ALK PRAARE T
MMAE, WETH, TTPAS, BaEaEmalENmAaRAH
BT EZ EHHE, BMRIERS BMBIASNE(CBY.
rCBF) AT, (EH\RIGIRGETE, (TTPHBN AFNKA
BMFEBRRE, AREHTRMAEEES, BRAFERE N
BRI EE, ME2ET: HTAMBEMMP-9KFRIEHTAF
B, CTRP-3. LDL-CKFHIEHTLERE, EFENSIEFACIEH
HEHEIERERERBERN, EEMMP-OKBAHRN, FEESERK
KMMP-97k F2BIF+ S, MMP-ORRI-E RRETERER,
IR -F S R SRR, BAMHTIRE" Y, MCTRP-38EET
FEBX TR 1(ADIPORL) /B A 1L B EF B (U B8 B 8UES (DAMPK) /B
E8ESB(AKT) R R R IR M S INER A B L. HERIE
BN MEEN, CTRP-37/KFEREE NS PIRE A REAN f i e (R
PERTR™, B, RAEHLDL-CREnBERENETRE, S
HMEEEEE MMM, FEnEs TR, T58%
EXF L THTAMIEHTALDL-CKFL L, HTHLDL-CARFETFIE
HT4H, AALDL-CAKFFHS HACIERE BB BHTHRIPE R,
s V%@ B S AT, HTACTRP-3KFERFIEHTA,
CTRP-3/KFEABNACIEEHICARBHTHRIFE SR, LRHR
%BE, SFHARLDL-C. CTRP-/KFHIACIEE M MIFHIME,
AR AT HER,

teoh, AMRH—FBEITSEELogisticBIFINTER,
rCBV. rCBF. rTTP. MMP-9, LDL-C. CTRP-3. TOAST# &
EMRER ARAINIHSSITES . I ER >5cmBACIARE
HTHEREZR, CTEI/MESE. MMP-9, LDL-C. CTRP-3B%
SRAFMNACIAREHTEE, B HEMREEATUIAROCH
SKER. HRE. BRERESTRIERRRTN, nEE™s
RA, MmEMMP-9KFEEF157.32ug/LBY, HTRERXEG
BE, FUNACIA#REHTRIAUCH0.815, REIENT3.9%. R
HRTT.9%, BENBEEMHTAIBIERITN, Tz %60
1917 160BIESE BEMIRAREAR, RIVAREHTEE290,
HIBEIROCHLZ 21T, CTRP-3m{EE TR 9262.58 ug/L, AUC
790.723, REUENT5.68%, WERENTT.86%, B MCTEEH
BBMBESMMP-9, LDL-C. CTRP-3ANIGHTNACEARBHT
BitsE,
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