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Study on the predictive value of the thromboelastography in the

cirrhosis with portal vein thrombosis"
XU Junru' \CEHN Keli* .GAO Jian'"
(1. Department o f Gastroenterology sthe Second Affiliated Hospital of Chongqing Medical
University ,Chongging 400010,China ;2. Department of Gastroenterology s Mianyang
Third People’s Hospital sMianyang ,Sichuan 621000,China)

[Abstract] Objective To evaluate the predictive value of the thromboelastography (TEG) in the portal
vein thrombosis (PVT) patients. Methods A total of 179 cirrhosis patients, who met the inclusion criteria
and were admitted to the Second Affiliated Hospital of Chongqing Medical University from January 2008 to
September 2021, were enrolled. The clinical data were collected. The patients were divided into the PVT group
(n=287) and the non-PVT group (#=92). The binary logistic regression analysis was used to analyze the risk
factors affecting PVT and the receiver operating characteristic (ROC) curve and area under the curve (AUC)
were included to evaluate the predictive value. Results Compared with those of the non-PVT group,the PVT
group had higher model for end-stage liver disease sodium (MELD-NA) score,Child-pugh score,international
normalized ratio (INR), prothrombin time (PT) and activated partial thromboplastin time (APTT) levels,
lower levels of platelet count, prothrombin activity (PTA), fibrinogen (FIB), higher K-time (K value) and
lower maximum amplitude (MA) ,and the differences were statistically significant (P<C0. 05). The total bili-
rubin, direct bilirubin, MA, MELD-NA score and Child-Pugh score were the influencing factors of cirrhosis
with PVT (P <C0.05). There was no significant difference between AUC of MA, MELD-NA score and MA
combined with MELD-NA score (P >>0. 05). Conclusion The decrease of MA is an independent factor of
PVT formation,with a certain predictive value for cirrhosis with PVT.

[Key words] thromboelastography; maximum amplitude;cirrhosis;thrombosis; model for end-stage liver

disease sodium score
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[T Bk I #2 (portal vein thrombosis, PVT) & %
AT TR K 32T By SR i R CRE EROAS B TR K S
FME L F IR AE K AR 1026~20%" . PVT
RS BEIL D RE B DDA OG . IFREfL A PVT &3,
100405 A 1A N A s 4 R N e 5 1 A A
Ji % (thrombopoietin, TPO) 5 /b K fF I ok U5 f) 12 ¢
PR Can VooV, X PR ) o /0 25 AR A AL A ) Bt B8 IR 25
KR s M, I P R L A2 R D F (von Willebrand
factor, vWFE) Ft& (B C 8020 Sl 28 v I+ 511K
KPR A C 25 A A2 LA i ek A L ik
Hb A8 N B 5403 K L I Bl g 2 iR g LA e PYV'T
A A= L TR A R o A O I Ak K AR A R
Fealde & IF PVT B3 AA7E 2 A i A2 Bt 5 B e 15
ST, W R BE I SE % (standard coagulation tests,
SCTs), anif 3 D-2 A& E bx b Ax fE L (interna-
tional normalized ratio, INR) I Ifil. /N 31 H0 46, 8% T
ZHTH PVT (& A . BN e 42 T S B A4~ BE i
Hyr Bk o B, i # 3 J7 K (thromboelastography,
TEG) s —Ff W 0 4 ifi & 1 bR 2 19 RGP 0 3, AN AL AT
D2 W i 20 B a3 R i /N B 2z 1) B AE AR i AT
DLl 2543 1M 58 B8 B I o RS e B U i Y B A i
2, HFTE— S SRR S TEG 5 AT 88 4k 2 0B
WITEAE % DK &2, KAPOOR % IEW] T 76 fF 4 PVT
v, |2 N I} ] (reactive time, R {B) B i Fa A%, 1 %5 o8
K (a angel, a M) Ml KPR 1 (maximum amplitude.,
MA)FHE  ZHU % 45 th MA B4 INR 3 2 JFAH 56
R 18 i A P s 0 RR A B U A (A T MALINR (2
A A TR 1007 404 Y (model for end-stage liver dis-
ecase sodium, MELD-NA) P48 i), HE %% %
BAEPIIFREALAE PVT PRSI MA BB G, EH
W& T TEG % PVT (8 ) 000 4 8 1 A 35 4E
I A GE B AE A TEG X AFALE PVT #9475
AN AR R PR I RE AL PVT & & R & gt 4+
P2 Z e bn, MARE T .
1 B"REHE
L1 —fFH

AR 2008 4 1 H % 2021 4 9 H 8 R BERF R 2 Mt
JE 55 R e 1 B 1Y 179 1) JHF A A AR 3 Dy B ST R4
Yy AFRUE : (1) JFRE AL 1Y 12 B 56 T I PR R AR L 592 596 %
ARBORL (2 PVT % SO T K &+ 1 (20 73 32
F IR o P SR £ B e Bk R Mg 2R IS A o AR A B
()il T35 CT Tk CT ik i& % (CT venogra-
phy, CTV) | #5% ff 2R {2 (magnetic resonance im-
aging » MRD) Fl & ¥ 8 45 52 A5 24 R UM 2 2 B 1E &
PVT; (D) R AL 1 I & 5E (KO W i B iR AR 2=

¢ AEF 202259 AFHS1LAEH 1T H

AfE . HEBRBRUE : (DR <18 X 5 (D IR 7 5 K
M sk 2 24 49 25 (3) B AR A TR o Ik I A4 | i A 2
s (OPLEE UM /MARTT 3 (57 d WHEZ K /)
i S5 ALY A s (6 ST R 3 R s (T T S HA %
PERR S . 179 B R b 87 BIFEEfL A PVT B9 &
FHAER PVT 4,92 filJF e A PVT BB & E R
JC PVT 4., AW AT EE B (e 22 0l s i L

1.2 7%

(D M FRATE ABE 24 h P USCEE K6 0 4 45 52 56
£ R A (AR - BN I 07 o QNG e 8 1) W E]
b TN & R A L % #% i (alanine aminotransferase,
ALT) ., R T4 &R A K ¥ % B (aspartate amin-
otransferase, AST) , B P4 # R i (alkaline phospha-
tase, ALP) . 7% 2 Bt #% IK i ( gamma-glutamyltrans-
ferase, GGT) (B  HEEMA R (MEMNAOER G
A BRI T i LR PR 3R R /N BR R %R
S 1 L N S R0 11 = 1PN o = 1
Jitg J57 1% 2 ¥ (prothrombin activity, PTA) (INR. #E Ifil
Wi J5 Bt [A] (prothrombin time, PT) . i 4k 35 4 &E 1Ml i
B} 8] Cactivated partial thromboplastin time, APTT)
2 4535 19 )5 (fibrinogen, FIB) , [AlBF 44 A MELD-NA
I Child-Pugh ¥F:53, — 3 W 738 &5 . 3% W AT 2 AE 52
BT, (2 TEG 45 R A BE il 3 3 5z 5 ] (K-
time, K {H) .o fi \MA 1% A 43t (lysis at 30 min,
LY30) ., T I £F % A 43 kb (estimate percent lysis,
EPL) . Ifit && 48 %% (confidence interval, C1), R {78 IfiL
AR A TF G A I 5 BE BUEE 1 SREF 4R Y g A, K
(ELDPAk L 358 B 0 J32 8 ) it — K P 1) 3B L R LR e i
WhRAS I BB AL . o fA PP AL 2T 4E 2R 1 HUP L
NORH EIR S5 CRE 1) 1% 38 52, B i IfiL ¥ Bs AR v FIB
KA. MA AR R i /N B RN 5 4 35 I 45 0 il 2F 4t 2R
F e fe 2 0 BE L R e i /AR R AE T RE . Y30 &
MA 1 BUE 30 min W5 EE T 5400 46 {8/ o], Bk il
ey fi . EPL B MA B 52 J 1L 58 SR 22 i 00 7T
3G, CT RO I W bR AR 7 25 A A 6] 9 50 T 19 258 ik
IR
1.3 %itsan

KT SPSS26. 0 B AF B#EAT s 70 T L 75 IE S 2
MR EFRLL x £s R, WECRH « K5 AR &
IEBSAHITERR L MQ1.Q3) £, L R H
Mann-Whitney U £ 55 ; 71 %055 &k DL 5 8% 5 7 % %
7N SR X K86 —JC logisties [543 B £& [ A
%, % #&F TAEFEE (receiver operating characteris-
tic, ROC) i Ze Fl it £& T 1] F (area under the curves,
AUC) 4312 B 3 i AUC 9 He %8R il DeLongs #6
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5. DL P<<0.05 AZESASIEE L.
2 & R
2.1 AmA—fEFTHER
5 PVT 4%, PVT 4 MELD-NA HI Child-

— R LR 2 T RS TR L (P>0.05), W3R 1,
2.2 FAEHLE RIEIRA TEG A0k

5 PVT 4 L%, PVT 4 INR.PT.APTT /K
SEH L /B PTA FIB KB AR, K {55k,

Pugh PFo3 822, 22 5% A Ge 12 = (P <<0. 05) , Hir

1 FHE—- BT LR

MA B/, 2253 G5 8 L (P<<0. 05), L3k 2.

i H PVT #H (n=87) J& PVT #H(n=92) Z/X* P
ERIMQL,Q3),% ] 49.00(44. 00,60. 00) 52.00(43.25,60.00) —0.104 0.917
P (V6] 0. 099 0.753
5 67(77.01) 68(73.91)
5'e 20(22.99) 24(26.09)
FARE2 (Y]
TIPS 8(9. 20) 8(8.70) 0.014 0. 907
T4 I A 27(31.03) 20(21. 74) 1. 995 0.158
W E IR LM (Q1.Q3) ]
M2L3E 1 (g/L) 96.00(81.00,119. 00) 106.50(82. 00,130. 25) —1.556 0.120
40 % (< 10° /1) 3.32(2.20,5.56) 4.34(2.76,6.18) —1.772 0.076
epME R 40 T 43 b (26D 68.30(58.30,77.90) 66.10(54, 88,74, 28) —1.253 0.210
ALT(U/L) 22.00(15. 00,35, 00) 25.50(16. 25,41.75) —1.329 0.184
AST(U/L) 32.00(22. 00,49. 00) 36.50(24.25,52.75) —0.971 0.331
ALP(U/L) 89.00(68.00,121.00) 84.00(67.25,114.75) —0.915 0. 360
GGT(U/L) 33.00(22.00,61.00) 43.00(25. 25,74. 00) —1.544 0.123
BB Z 2 (pmmol /L) 17.80(12.10,24. 90) 15. 75(10. 33,21. 38) —1.355 0.175
B4 E (pmmol/L) 7.60(5.10,12.00) 7.05(4.70,11.08) —0.550 0.582
] 33 IH 21 2 (pmmol /1) 8.90(5.70,13.50) 7.70(4.70,11.08) —1.315 0. 189
HEAE/LD 35.30(31.50,39.10) 35.75(32.98.38.50) —0.977 0. 329
LA (mmol/L) 3.82(3.58,4.15) 3.82(3.61,4.08) —0.055 0. 956
.44 (mmol /L) 140.10(137. 30,141, 60) 139.80(138. 33,141, 95) —0.686 0. 493
1f14% (mmol /L) 2.16(2.04,2.24) 2.16(2.04,2.26) —0.201 0. 841
175 WUEF (prmol /L) 64.00(55. 60,76.10) 62.45(53.70,76.95) —0.270 0.787
ifit /R 2 % (mmol/L) 5.17(4.32,7.04) 5.41(4.32.6.90) —0.048 0.962
B /N BRUE  #8 (m L/ min) 106. 17(104. 60,116. 60) 115.11(98. 90,115, 11) —0.919 0.358
MELD-NA 43 [M(Q1.Q3) . 4+] 24.23(22.19,25. 88) 18.35(16. 90,20.02) —7.829  <€0.001
Child-Pugh W-43[n (%) ] 77.881  <<0.001
A% 6(6.90) 65(70.65)
B % 64(73.56) 25(27.17)
C% 17(19.54) 2(2.18)
x2 FHEEMEMIEIRRE TEG SHEER
WiH PVT 4 (n=87) T PVT H(n=92) V4 P
HHLEE MR PR M (Q1.Q3)]
T/ 8 (< 107 /1) 57.00(35.00,170.00) 79.50(55.00,135.50) —2.159 0.031
PTA(Y%) 66.00(56.00,75.00) 75.00(67. 25,87.75) —4.963  <<0.001
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gx2 WAEMEMIERRE TEG SHER

i PVT 4 (n=87) J& PVT 41 (n=92) Z P
INR 1.30(1.20,1.48) 1.20(1.09,1.28) —4.729  <C0.001
PT(s) 16.70(15. 20,18. 00) 15.35(14.10,16. 18) —4.857  <C0.001
APTT(s) 43.10(39. 80,46. 30) 40.50(37. 80,43. 35) —3.553  <<0.001
FIB(g/L) 2.01(1.56,2.50) 2.33(1.93,3.06) —3.094 0. 002

TEG &%
R {fi(z %5, min) 6.34+1.95 6.64+1.59 1.115 0. 266
K fH[M(Q1,Q3) .min] 3.70(1.90,6.00) 2.70(2.00,3.58) —2.581 0.010
a LM (Q1,Q3),°] 52.00(39. 00,64, 90) 56.10(51. 60,63. 68) —1.815 0. 069
MA(z +5s.mm) 41.674+11.77 52.7547. 44 7.485  <<0.001
LY30[M(Q1.Q3)] 0€0,0) 0(0,0) —0.092 0.927
EPL[M(Q1.Q3)] 0€0,0) 0(0,0) —0.278 0.781
CIIM(Q1.Q3)] —3.93(—7.26,0.05) —2.82(—4.35,—0.72) —1.694 0. 090

2.3 ARtk PVT % B % logistics 247 HR3  BFENEPVT SEE logistics HHF
AT w4 &y E i G ALT.AST.ALP.GGT.  wuig OR 95%CI P
MIHLLR HHMHLA R HH#HE LR MELD-NA 3% pT 1.21 0. 523~2. 799 0. 656
41 Child-Pugh BF 4348 A —JC logistics 8] 9 4 #f , 45 APTT 1.03 0.933~1.131 0.586
R R BEL R HEMES £ . MA MELD-NA ¥4,  FIB 0.87 0.600~1. 249 0. 441
Child-Pugh ¥F4> F T REAL L PVT W2 £ (P<< R 4.82 0.439~52.974  0.198
0.05), 3 3, K fd 3.48 0.499~24. 286 0.208
=3 B PVT £ EE logistics 947 o fi 0.78 0.589~1. 031 0.080
WiH OR 95%CI P MA 0.59 0. 383~0. 900 0.015
v 0. 66 0. 1542, 847 0. 580 LY30 1.35 0.066~27.908  0.844
AF i 0.97 0.922~1.027 0.316 EPL L. 54 0.156~15.177  0.711
TIPS 578 0. 434~76.956 0,184 CI 22.13 0.567~863.129  0.098
A 1. 43 0. 279~7. 517 0. 873 MELD-NA P43 1.11 1.019~1. 209 0.017
VNS 1.01 0.998~1.029 0.092 Child-Pugh #¥5r <0.001
ALT 0.96 0.919~1. 004 0.078 A vs. BY 15.49 3.753~63.965 <<0.001
AST 102 0. 992~1. 043 0.178 B vs. C % 21. 88 1.115~429.576 0. 042
ALP 1.01 0.988~1.023 0.563
GGT 1.01 0.990~1. 038 0.252 2.4 ROC W& & AUC 5 #7
PN 1.18 1.004~1. 397 0.045 Sk — 1A TEG A 26 48 45 1912 W i 18, %
HEHa % 0.70 0.525~0. 926 0.013 MA } MELD-NA $E440 A ROC i, 45 31w
mEIPAR S 0.99 0.882~1.113 0.877 7~ MA.MELD-NA if4. MA B4 MELD-NA 4y
PTA 0.97 0.854~1.089 0.561 M AUC I ILE . Z2R LS i+ E X (P>0.05), U
INR 0.26  <C0.001~2 355.751 0.772 K 1.34,
&4 MAMELDNA #4% MA BR& MELD-NA #4 3f FFREW 4 PVT il 4 &

i I S REE D RSO AUC95%CD) P

MA 46.05 mm 67. 80 82. 60 0.793(0. 727.0. 850) <0. 001

MELD-NA ¥4} 20.47 4% 86. 20 79. 30 0. 839€0. 777,0. 890) <0. 001

MA B4 MELD-NA 4> - 75. 90 80. 40 0.818(0. 754,0. 892) <<0. 001

7%?%(})5::
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— MA (AUC=0. 739)
— MELD-NAT:43 (AUC=0. 839)
MAEX & MELD-NAIF 43 (AUC=0. 818)

0)2 0f4 Ofé 078 1.5
1-HRE
1 ROC # £

3 3 it

JEREALAE PVT M3 7 76 &2 2% 1 B i AL 61, i
TEG W] DL B 42 1fi /Y 3%E 1M 3 72, AR 98 & B TEG /Y
SR MA TENF WAL £E PYVT B b ] WL, % 5
HE %™ % 8 MA 7€ 2 A B PVT BAFI
R R R 45 B, {H KAPOOR 487 4% i
MA #EF5F PVT KAEFGEfL A PVT ot X 5 A
WF 5% 45 B — 20, T e 5 AW 58 90 A 55 £ 30F J 4 W i
MEfbfE PVT A C., A5 93.10% 1 PVT &
F W) e 4 24 (Child-Pugh B 1 C %), &b F ik @ 4%
M A JF D R G AR . — SR 58 3 I, 3 o A e 1)
fif Ak 7] B S BRAREEEE S MA 5l /MR ) fE &
A G, AR T MA BRI fL A PVT Bk sr
FER R /M 2 Errh E B 2% 5,
FELA, A FE I/ A3 B MA X F PVT 8 i Al fig
R,

&G AN R, RE FH 5 $ R AR Bt 4, (A A
Pk AREER S B RMEBTHRM X5
KYUNG-HWA %Y B 45 20, R EH 5405
AL A AR | P TR P B & A R S [R) 3 4 A OG  3Z 5
i) A 28 45 22, 6 I RS S g gl i R (B T = g B AR
R, RERTIE— LRI H T R B 92 % 1M
RS I AN 1

MELD-NA PF 4 40 A T il ¥ AL EF . A IR 210 %,
INR Fi1 I 55 52 56 % 46 A Je i 19 BF 58 %6 1 MELD-
NA PES T B0 T A PVT % B KRS,
AT 2RI S5 8. INR A AR5 JE & M Bt
13 4 7= F A L INR JKOF T 5T RE AL R E T
7E PVT A X7 fHABFSE INR R4 HF AL £k PVT
fR 00 N7 5 e DR X R SRR A B R R AR T INR 5
JHREAGAE PVT BY2C R s H AT JC MA X PVT JE LY
B U0 T0I A 8 0 iR T . T A 5 R B TE 1R 2 v
T B . MELD-NA #4389 AUC & T MA [
AUC 3 5 A fF 5% 45 S — 80, H AR BF 58 & 3L MA
MELD-NA 143 . MA B¢ MELD-NA ¥4 AUC
{HJCHA & 22 5, W0 MA 7 00 T 8 4L £k PVT fY

2959

Ml 5 Bk i) MELD-NA 34 8 MA Bt & MELD-
NA P4 AN (6 28 81, MA 5 MELD-NA ¥ 43 )\
ANTR A BE VAL T FREfL A PVT A%k I 20 L B L, T
DLl fd B MA B0 RE LA PVT B AR

AR FEABAFAE— LA, (D AR5y Bprply | (1]
JB B 5  RE AN . () RXTAFREALFE PVT B
TEG S8 T AWMV . BTl R 22 b KEEA
HEAYRTIEE A 5T K B AE TEG X AFRE AL £E PVT B9 &
A A IR R T A AL

Zi LRTHR , TEG B MA FEAS A FRE AL PVT (1
M7 fE B B EE L AT VB S0 PVT JE . MA BX A
MELD-NA 143 %F FF8 Ak £ PVT 1 100 4 18 3% A 1
TR MA,MELD-NA 4%, L, i R 7] L
I MA il Sz 0 A fE A PVT JE .
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