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[ ABSTRACT] Aim  To investigate the relationship between estimated glomerular filtration rate ( EGFR), serum
uric acid (SUA), fibrinogen (FIB) and cerebral hemorrhage transformation and clinical outcome after thrombolysis in is-
chemic stroke. Methods 158 patients with ischemic stroke treated with recombinant tissue plasminogen activator (rt-
PA) intravenous thrombolysis were selected, including 121 cases without cerebral hemorrhage transformation and 37 cases
with cerebral hemorrhage transformation.  Logistic regression equation was used to analyze the influencing factors of cere-
bral hemorrhage transformation after intravenous thrombolysis with rt-PA.  The levels of eGFR, SUA and FIB were com-
pared in patients with different early neurological function.  The predictive values of eGFR, SUA and FIB for early neuro-

logical deterioration (END) were evaluated. ~The cumulative survival rates of patients with different levels of eGFR, SUA
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and FIB were compared. Results  After intravenous thrombolysis with rt-PA for 2 h and 24 h, the levels of eGFR,

SUA and FIB in patients with cerebral hemorrhage transformation were lower than those without cerebral hemorrhage trans-
formation ( P<0.05).
sure, large-area cerebral infarction, levels of eGFR, SUA and FIB at 2 h and 24 h after thrombolysis were the influencing
eGFR, SUA and FIB in
END patients were lower than those in non-END patients at 2 h and 24 h after thrombolysis (P<0.05).

Logistic regression analysis showed that age, baseline NIHSS score, baseline diastolic blood pres-

factors of cerebral hemorrhage transformation after rt-PA intravenous thrombolysis ( P<0.05).
ROC curve anal-
ysis showed that the area under curve for the joint predicting END by 24 h eGFR, 24 h SUA and 24 h FIB was 0. 809,
which was greater than any single index, and its sensitivity and specificity were 80.95% and 74. 14% respectively.  The
results of survival analysis showed that the cumulative survival rate of high-level eGFR, SUA and FIB group was higher than

that of low-level group 24 h after thrombolysis (P<0.05). Conclusion eGFR, SUA, FIB are closely related to the

prognosis of ischemic stroke.

mation and END prediction.
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O Xl i M i 25 (ischemic stroke, IS ) £
kAT o A 2H 2R 2 5 )R 300 R (recombinant
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Monitoring the above indicators is helpful for the diagnosis of cerebral hemorrhage transfor-
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1.3 BIFHE

B A B R At 54T r-PA B AT, BT
FIEEH 4 0.9 mg/kg, & A H 25 7] & 45 % 7 90 mg
LW, BT 1mn A% TEHFALFEN10% ,4
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A B T ERIEBTA EARE 2 h #124 h 3 A E
B g, R E AR E P # i 2 mL, XA KE B
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# 8 em, B v H F SUA . AL BF ( serum creatinine,
SCr) A, B fn 3¢ F T FIB 42
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1.6 MEBIEERR DM

(1)rt-PA # ik 75 72 5 I fn 4% fb & H K AL 3
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X Gt S B SPSS 19. 0 &b FE B3, i HOR
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F M A 3 5 Kolmogorov-Smirnov IE A 1 £ %, 3 #
WE&EFEZFHATMURMNES A, U vts 3£,
ZUABRKAERR T Z 00, —FABHHR
H 8 % B SNK-g 46 30, W 41 18] He %% K Bl b S AF A ¢
A6 41 % M AT K | Pearson 48 o< 2 A AL,
B AT R R %K H TAEHF4E (ROC) i % , 3K B ah
ATEHR TERXH REE FRERARME, T
B M| 7 % 8] o 4 T @ AR 3K K DeLong 4836, Bk
A END 523 Logistic — JC B V2 3L 4, 3% [E 7 |
B logit(p) , B EEN B IRBRTE, HXAX
A5« =0.05,

2 # B

2.1 t-PA EBRkiAREME ML R ERXBHFEERE
ST

rt-PA FIKE AR 5 J0 M i % Ak HT 7 PH R
vt 1L 5% T HR AR I 2k NTHSS 94 L2k & 9k
JE ORI AR AL M 342 )5 2 h F1 24 h 1Y eGFR |
SUA FIB #itb, Z R A G it %5 L (P<0.05) ; ke
J& 2 h 124 b, i 2635 eGFR [ SUA (FIB 7K
BETCI L M A F R (P<0. 05538 1)

& 1. rt-PA BRI H ML R H LB BRZSHT

Table 1. Single factor analysis of cerebral hemorrhage transformation and its type after intravenous thrombolysis with rt-PA

i tH e Ak (n=37)

I H ToG i L% 4k (n=121) F/* d P
HI #(n=23) PH % (n=14)

P/ [ B % ) ]

5B 85(70.25) 15(65.22) 10(71.43)

0.255 0.880

i 36(29.75) 8(34.78) 4(28.57)
AR/ [ B(%) ]

<60 % 102(84.30) 9(39.13) 2(14.29)

44.059 <0. 001

>60 % 19(15.70) 14(60.87) 12(85.71)
2k NIHSS $E43/ 4% 11.67(5,20) 14.87(7,25) 15.83(9,31) 5.305 0. 002
IR B AR IS A/ min 240.27(150,380) 243.69(149,388)  246.39(152,394) 0.214 0.872
FLL U e/ mmHg 155.23+25.17 147.85+26. 31 162.84+25. 14 1.588 0.208
FLE AT 5K R/ mmHg 86.63+15. 12 94.32+12.78 99.14+14.25 6.369 0. 002
/MR (x10° L) 181.63(112,256) 184.26(109,269)  164.25(110,272) 0.628 0.612
WA s/ [ (% ) ] 59(48.76) 12(52.17) 7(50.00) 0.093 0.945
/T (% ) ] 47(38.84) 7(30.43) 5(35.71) 0.601 0. 740
KIATFRARATLL/ [ (% ) ] 8(6.61) 7(30.43) 4(28.57) 14.343 0.001
GIFRE/ [ (% ) ]

RS 60(49.59) 7(30.43) 5(35.71) 3.459 0.177
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oG 1 1 e Ak (n=37)
gE| Joll A (n=121) F/l d P
HI % (n=23) PH 2 (n=14)
o IR 46(38.02) 9(39.13) 7(50.00) 0.756 0. 685
151 IR ML AE 27(22.31) 5(21.74) 2(14.29) 0.480 0.787
eGFR/[ mL/(min + 173 m?) ]
Azl 131.14£19. 12 127.28+13.05 129.52+14.96 0.461 0.631
HRJE2 h 127.37+18.41 98.12+10.25 90.47+12.85 51.154 <0.001
#HEG 24 h 124.84+16. 85 80.25+11.37 71.25+14.13 129.415  <0.001
SUA/ ( umol/LL)
ezl 350.52+51. 84 347.82+58. 41 349.26+52.36 0.027 0.974
WG 2 h 341.29+45. 63 330.12+32. 15 312.84+35.67 3.078 0.049
WS 24 h 335.64+44. 12 308.41£29.17 288.63+31.27 10.981 <0.001
FIB/(g/L)
TR 2.78+0.45 2.76+0.27 2.75+0.23 0.049 0.952
HRJE 2 h 2.54%0. 41 2.35+0.22 2.04+0.07 12.778 <0.001
R 24 h 2.32+0.39 2.02+0.29 1.87+0.15 14.448 <0.001

2.2
o

DA ri-PA SR A i il Y I 2 A oA PR o (R
{EL: O A2 fe =0 ik ih stk =1) JFf Lid A 22

t-PA BREK AR BN H MEE LB Logistic 13

FENZRENA Logistic IR, 2R o, ARl FLLk
NIHSS P51 BE L& 5K e | K i BURK A A8 1 %5 )
2 h #1124 h 4 eGFR ,SUA FIB ¥} rt-PA #iki% #4:

Je i S 1

iSIA
52

%z 2. rt-PA B2fkiAH 5B H ML B Logistic B35 #7

Table 2. Logistic regression analysis of cerebral hemorrhage transformation after intravenous thrombolysis with rt-PA

MR 2 (P<0.05; % 2)

FE B S.E. Wald x* OR 95% CI P1E
WS 1.622 0.354 20.992 5.063 3.147 ~8.145 <0.05
HELL NIHSS 1743 1.963 0.325 36.468 7.118 3.941 ~12.856 <0.05
LA IR 1.695 0.326 27.033 5.447 3.251~9.125 <0.05
PN 1.949 0.374 27.144 7.018 4.125 ~11.941 <0.05
WS 2 h eGFR -0.721 0.279 6.678 0.486 0.274 ~0.863 <0.05
KR 24 h eGFR -0.621 0.212 8.590 0.537 0.312 ~0.925 <0.05
#HJE 2 h SUA -0.853 0.291 8.590 0.426 0.258 ~0.704 <0.05
#HEJE 24 h SUA -0.617 0.214 8.324 0.539 0.325 ~0.895 <0.05
%52 h FIB -0.779 0.254 9.417 0.459 0.269 ~0.782 <0.05
%k )5 24 h TTB -0. 608 0.212 8.225 0.544 0.315 ~0.941 <0.05

LR AR . <60 % =1,>60 % =2, KA. T6=0, 4 =1 ; 54k NIHSS 74 JEL47 7k F K5 2 h 24 h 11 eGFR SUA .FIB. L)

SEREO A, <SERIE =1, > F R =2,

2.3 ARERHHETNEEEE eGFR . SUA FIB EL3&
END HZVAKES 2 h #1124 h 19 eGFR SUA FIB 2

XT3k END B, 2R A5 FE X (P<0. 05,3 3) .
eGFR,SUA FIB 3¢ END BT /&
IR RE G 2 h A1 24 h 1Y eGFR . SUA FIB %}
END #l AR ROC M4k, KIEF G 24 h #5458

2.4

FRICIAN (B0 5, B BGA IS 24 h A 8RR A Tl
W IR 2 DI RE , B Logistic — ol IH LA,
FIEEE A Wl END 9 ROC i<k, 453 BoR, BEE
T END () ROC M1 T L (AUC) i 0. 809, KT
—p—d5 b5, H R B R 550008 80.95% |
74.14% (F4 K1),
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3. FERHAHEINEEEE eGFR,SUA FIB b
Table 3. Comparison of eGFR, SUA and FIB in patients with different early neurological function

EL7 END(n=42) 4k END(n=116) 18 P
eGFR/[ mL/ (min + 173 m®) ]
WG 2 h 95.12£39.25 128.79+40. 25 4.675 <0. 001
MR 24 h 74.31£33.29 127.83+55.74 5.849 <0. 001
SUA/( pmol/L)
)G 2 h 314.24+52. 87 345.43+60. 41 2.960 0.004
#HER 24 h 294.31+49. 62 339.53+58.41 4,465 <0. 001
FIB/(g/L)
B2 h 2.12+0.52 2.60+0. 74 3.868 <0.001
G 24 h 1.89+0.50 2.37+0.69 4.129 <0.001
% 4. ¢GFR. SUA 1 FIB %t END fJ# 4 &
Table 4. Predictive value of eGFR, SUA and FIB for END
el AUC 95% CI e RGE/ % FERE/ % ZMd PE
eGFR 0.765 0.691~0.829  <93.31 mL/(min - 173 m?) 76.19 71.55 6. 854 <0. 001
SUA 0.773  0.699 ~0.835 <313. 11 pmol/L 69. 05 75.86 6. 630 <0.001
FIB 0.785 0.713 ~0.847 <2.37 g/L 92.86 57.76 7.879 <0.001
BCETM 0.809  0.739 ~0.867 80.95 74.14 8.654 <0.001
AR R AR N E
ror 3 #
08} PR I8, v [ 2 B AR A A i A v BB A
- 700 77 X, B 65% 24 1S S B R e 5L
w 6 Hﬁ FRA BT B A, E MR R 2 3t T ]
I"fﬁ ol BRI r-PA BRI AR IR YT T 0 AR T RE R AR
' Kifa JBUAFAE— R YT RAE, — B & Al K
sl fr — 3o K PO TR R M5k R, B, T AR R AT R
— BT W 4% PO AR X A DR 22, 9 FELAR D646 A 00
0.0 ' ' ! ' ' BEMAIRETUG , X 48 3 im R 52 AR AR 9T
0.0 0.2 0.4 0.6 0.8 1.0

1-HRE

E 1. eGFR,.SUA FIB Fiilll END 1 ROC %k
Figure 1. ROC curve of END predicted by
eGFR, SUA and FIB

2.5 XETESW

RIS 90 KINJRAL 28 1, 5 #2 J5 24 h 454845
WG48 40, > I ECh B KA, < SF3ECH
fRIKSE4 544 )5 24 h eGFR SUA FIB /K 4119
RREARE TR, Z5R 65T B (X =
11.384,18.536,13.515,P<0.05; 8 2) ,

M B E TS LR,

eGFR NG PRI A ¥ T e S48 bR, 1S B3 1
TIReA NG LA WL, A5 R | 2Pk A
WBRHE T 1/3 R B iR 4M"  HAre A
FEFE Y, eGFR R FEAEG fin 1S KUK , 38 AT 4 fin i 1
PEGAS R RUBS: > ASBIF 5 X e A7 TG 2 2 i ot 2
LY 1S B eGFR /K-, 45 WoR |, i1 2 .24 h i
ML E eGFR KRR, 8 H A A ML, v fE>
B DI REAS 4 A7 A — E R B A0 LA P B2 R i /il
IRERERT , 1L/ 5 A8 RE 22 8] G B R s 20,
ZAHIC AN A8 5 AE B I0E , AT A 3 i 14 1 5% Ak ask
T2, FIB IR I B A # H 224 F 8 il A+,
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Figure 2. Survival curve

AEIA S ok A ZEME R & A AT 2F PR A
R FIB A 1S B YA AEE AT 5%
RIS FIB BEARS 1S 3 B I 4% Ak A A 2 1)
FIE R, FIB 2B HURZ 5 | BE I HL ] & A 2
L, e B IS R T 0l /s il 2R 4R Kl 5 HIE B,
SEIR rt-PA BRI AR RCR, v RE S B0 il 5 4k &
A, SUA S AREZE T AL, BT E fL RE
f960% i SUA $24E i i 1fi 7% 1k SUA L4
AOF IR AT RE A 4R B HJEAE 1S BB nt-PA # K
F BB i b il A Al by i B B AR 1, SR A R R T
AT51405 N Bz 40 ST 3 L4 B S 2 T s 5 4 i, -
T A 28 A BT IR, U CR a1 SUA BT
e L i R ) B G SR A R A7, 1 TR R
/NS bk K B 40 04 1 XUR: | 2% SUA K SEFRAR R
ARG G o 2 P JRURS: 3 FRATT A 5 S [] Shi 21
BT AL, BEAh , A 5E 0 B0, AF i | 2k
NIHSS P45 JEZ &7 7K & K 1 AR i 4 58 56 3% 28 rt-
PA F KR 5 i i A% A i 52 PR 22 3K AT B2
RAT . (1) o i SR 3 AL O ik i i 2% 22, 3849 1t-PA
FR KA A v e R LR N IR AL o) R A A
PEAT 9 JERYL T RAE , 3 A R PREE S , 5 r-PA
A AR @ AR It 80 %, (2) NIHSS 143 i i
AR i A A T R Bl A A0 A7 A5 A T L A
JEEE IS HE T R KT AR IR A, P i A JE
FEIZH 20 B 40 155 7™ B 32 1, 1 B sk i MR IR K, K i
THIR G, PEE T 00 3 458400 100 SR A= O S 006 34 U
W Ak R RS AR, (3) AT
i PR K- 3 i, %o KB 2 IO A A O 1 T e o T e
., 038 =5 45405 30 IOk P9 B2 A e, S B0 4 3 5 1
BN, T A A o S R i ARG ML R R AR R
M5 T

END NN TARY 1S [ I R AE , Ts i L

WG AR, HAREPZEH END € XATE, END &
Az R A AR A ], /25 A 1) A 6 SCHR & B, rt-PA i
ks B F END KA R IS 5% ~40% 7,
ABFFE R END & 42 R K 26. 58% (42/158) , [l M %
SCHRTGE 1Y & AR R IEARHITF . END 55 rt-PA #fkE
e BE AN RIS 2 VI G, T30 80 Wibn B 7
BTN END & 2E Sk 750 B A 100657 2% =R R A 1) 56
e ARBFSTANF IR SY eGFR SUA FIB % END fy i
TANE, 4550 8K, & 2E END HE# )5 2.24 h iR
EARI 2K, eGFR AKCEXT IS BUE F KA )5
S Bl 28 T RE R S AL AR o A A g
INH, eGFR 7K AL, 1T 3 ol A — R AL R A Tl
P Lo el LA 2R A 2R L, S0 N Bz 4 M Az
P, XGNP B 40 ) B R A T ek i -
i YR S R A T R i 0 A P i, B 22 T B A2
W, % END &4, EHANC A shP L iR xt
TR T 2 Jik P41 2 K BRASE 70 S I 3 S AR I DR IR T
TR IR R EUE T SUA HAG #2540V
YEFNRAE 1S 50 Kk o A E BUE LA ) 18 57 4
AERE R AT, ZAETE T, B W08 S Ab Tl 9505 T 4
T SUA 7KF- DA B [ H 3 8 S A I S i
M2 INEE B9 END & 4E , FIB 25 END L]
WA 58 AW, AT AR 2 FIB 76 1S 8 5 W9 %E 1M | 1k i
IE R 3 A 4 I Y A T AR R N Al 2R A
PERG R FE I 5 | 4 BE 1 2 056 2 0, o o ik e 1 3 1
FEEALE A S EEND KA, mLHEDN, eGFR .
SUA .FIB AJE7E END % /E kR & E AR,
HE—22 1 ROC fZ T 1, ik 3 TS ARk & i
END KA i R BUE N 80.95% i JE N 74.14% |
PER I3 A5 48 A A R I AT A B I R 2= U 3R )

END S fE M, 48 T R I
Z5 LA, eGFR ,SUA FIB [ A1 AT BB 3 i ke i
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PEMGAS o rt-PA BB R R o 22 D RE S AL R i
FeAb R AET- AR AR SO SRR LA KA ri-PA
JkiE RS END A AEBLHI IR  fa 7R T — L83k
18 K T AT AR AR, D 48 5 i R SRR~ 1 B 645
MR RIS

[ &% k]
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