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Abstract: Objective To investigate the risk factors for survival after transjugular intrahepatic portosystemic shunt (TIPS) in
patients with liver cirrhosis and esophagogastric variceal bleeding (EGVB) , and to establish a predictive model for survival after
TIPS. Methods Clinical data were collected from 352 patients with liver cirrhosis and EGVB who underwent TIPS in Department
of Gastroenterology, Affiliated Drum Tower Hospital of Nanjing University Medical School, from January 2015 to December 2018,
and the patients were randomly divided into training group (n=248) and validation group (n=104) at a ratio of 7: 3. The Cox
regression analysis was used to identify the independent risk factors for survival after TIPS, and a nomogram predictive model was
established. The index of concordance (C-index) and the receiver operating characteristic (ROC) curve were used to assess the

discriminatory ability of the model, and the calibration curve was used to assess the predictive value of the model. The independent-
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samples ¢ test was used for comparison of normally distributed continuous data between two groups, and the Wilcoxon rank-sum test was
used for comparison of non-normally distributed continuous data between two groups; the chi-square test was used for comparison of
categorical data between two groups. The Kaplan-Meier analysis was used to calculate cumulative survival rate. Results  For the patients
in the training group, the 1-,3-, and 5-year cumulative survival rates were 91.1%, 79.5%, and 77.0%, respectively. The multivariate
Cox regression analysis showed that age (hazard ratio [ HR]=1.047, 95% confidence interval [ CI]: 1.032—1.092, P<0.001) , MELD
score (HR=1.127, 95%CI: 1.003—1.268, P=0.045) , and serum sodium (Na) (HR=0.928, 95%CI: 0.878—0.981, P=0.008) were
independent influencing factors for survival, and a predictive model and a nomogram were established based on these factors. The
predictive model had a C-index of 0.760 in the training group and 0.757 in the validation group. In the training group, the nomogram had
an area under the ROC curve of 0.807, 0.788, and 0.787, respectively, in predicting 1-, 3-, and 5-year cumulative survival rates. The
calibration curve showed relatively high consistency between the results predicted by the nomogram and the actual results. Conclusion A

nomogram model is established based on age, MELD score, and Na for predicting survival after TIPS in patients with liver cirrhosis and

EGVB, and this model has good discriminatory ability and accuracy.

Key words: Liver Cirrhosis; Esophageal and Gastric Varices; Portasystemic Shunt, Transjugular Intrahepatic; Prognosis;

Nomograms

Research funding: National Natural Science Foundation of China (82370628)

1 Bk e FRRE 2 AR A ) 2 B R 2 — |, R I
K PR s CHE) A1 Il o 045 7 e ok ot s i 22 1 il
(esophagogastric variceal bleeding , EGVB ) & 4k UL #Y)
EFIRAE 6 JARGIEE R 10% ~ 20% 1, 24 B K T
T TR SRR (TIPS ) AT LA PR sk A 280 b R ARG T kO g
J R 11 W B PR DG I 2R (O 2 ik 5 ot st
M I K ) 0 B BEIR YT . 2017 4 38 IR AE 4
(AASLD) 52 B 5 B 2 4l 75 X P BHIA 7 2% I o T 1 1t XL
B e Y R R AT L0 TIPS . RE AR 5T F 0 , TIPS W] LA RiC
8 FFRE AL 2B 5 1 S ot 31 s o 3 A A 7 3

UTAFE R, ZIMFFEARGE T HFRE AL I ] ik s e & F
EGVB (#5540 % . Riggio 2045 1, T T %
T30 5 R Ak R R R HE A5 5K, 38 1 28 5 AE
B WUGE RS A AL B S 5 — AR . B
BT PR T BENERARRE, B
TIPS AR5 HE FER & AL 3 BB 7. il RS
LT RE Sk R AR BTG A 6 R C A TSR
VAL T LR AFR 4> 2 G0 TIPS 1677 J5 F 3090 S8R 1Y
T AN . MELD 1 MELD-Na 343 0] 47 2 i TIPS AR
J R A AR B — B e [ BRI S S 4F
I B LI RE I BRI AR 1 K SF 2 TIPS AR5 A
A 8 35 K30 A A gt S T PR 2O e A 1
TIPS SCHE ANV

AT Y B —F43 2 55 (4 MELD 3143 ) TS REAT B
e 2N BRI R R SR ARy £ T
PALTII T ., 76 AR 4Bk 2 R B 38 213 AHIFSE

43T TIPS AR S5 EGVB A 1 2 Fh 1 fe 52 me R 2, #ay
A 22 R AT IRL, ARG 7 HE B R .

1 #ZREFE

1.1 #Fzsr % 4201541 H—20184F 12 AfEm 5L K
2 I 2 B B i B 1 e 422 3% TIPS 4 101 B 1) JiTF s A £
EGVB [ HEAT MU 4T o T A B 2 /08 1 IR
ok it R 2L i SR, HERS TIPS YAT7 eI A5 I 5O il
o T ] PR TR K PR S M e 1 R

1.2 TIPS A FARYHEANME2~3BERFE
1) B R F A AR SE. TIPS TF AR 3 72 UL A i 5%
HETEAIRR Y . TR T 250 kA B , 76 5 3 FR
BRI ER RS S 5 AT o AR TR T A T
KRN T 8 Ik 22 TR A A N, AR I S R ST T
JE TR T o AR PR S A TAs O AT H B
R TRAR ZEAR A5 P S SR 5

1.3 Ky A BEETARE1.3.6.120H #17HD;
ZIE ARV . BTN AR AR pOR S PEAL AR A%
R | S0 2 K A (JFF T B 956 i T R R I 5 1) A 2%
A PG (K S ZRSE W 1 1D 5 IO I 9 S R I A
TR ) o BEVTZAURIET SR

1.4 FUmEEA 44 5 & Bh4E  ASHFSE R FIBENL 24107
2B B E 73 oy NGRS e d] . e
SReA 38 Cox [B1IH 43 #7726 TIPS A J5 AE A7 YA ST 1
B PR 2, 3L T4 A A T 1.3 K 5 4 RBUVEAA R
GNLR IR R F— 3 M 48 5 (C-index) FlAZ 10 & B4



1122 e PRBT B 22 4 41 5 8 6 7 2025 % 6 H

J Clin Hepatol, Vol. 41 No. 6, Jun. 2025

FHIE M2 (ROC k) PPA AL ) X 73R 7 , [R] ) 308 2o A
A il 2 3 M AR T A= A7 3R 5 S PR A — b, LA
4 T S0 EASE Y ) S0 A% BE

L5 it F ok BAngeit ot ARG VE 6 1BM
SPSS 20.0 1R 3.1.2(http://www.R-project.org) LA K rms 5t
TR . F75 IERIMAT AT BORN ves 0, PIZH[A]
ORS¢ 45256 5 AR IE S0 A BT BORHL M (P ~
Po) 3w L A UBCR T Wilcoxon BRAIRG S . 147K}
LR H] LUBER T R . SR B R 2 I E Cox MIH
ST PR U 2 e R & IFiE 1T Kaplan-Meier 73#7 1155 52
BUEAFR, f AL O RIFIZE A, T H] C-index ROC
2 M il 2 L T PE RE HEA T IPAL . P<0.05 9 25 5+
AR

2 R

2.1 —HEFH ARy A 352 Bl o
21611, 2o 136 4 s 444 27 ~ 85 %, 44 (56.36:11.57) % ;

RS PR AL 25 ], P HTFRE AL 210 451, fu38 K HoAth J5E IR
JHFAE Ak 117 ] s MELD F 43 24 (10.4242.39) 43 . Child-
Pugh 7394 A 9 B9 .CHUEFE 5350 97 151(27.5%) 240 1)
(68.2%) 15151 (4.3%) . ARIKBHEVIHT ] 202047 H 31 H ,
HR L RE DT R R 39(1 ~ 66) 1 H o IIZR41 248 4], S 20
104 5], P20 =BG RIS = BRI 2 1

22 AASWATEH R E A LU
AT UIGRA B, 1.3 59 RBEFRS 08
91.1%.79.5% F177.0% . HLHZ Cox MIH 737 ik, AR |
Child-Pugh #¥-7) \MELD ¥¥-43 \MELD-Na 17} . & ifil i )52
BF] INR AR T EIHETER IS 64 5 0 PR | 1 4
a3 144 Child-Pugh W43 C 9% A& -5 BE i /K 5 105 AH G
B (PEY<0.05)(F%2) . ¥HRHE R AT FE
SLIYFEBR (P<0.05) A0 A £ P 3 Cox IRTABEAY , JFHERR T
3,7 7E Child-Pugh 3743 1 MELD 343 i By 25 4, LLJRE B
LR PE, BG4 . Child-Pugh ¥4 \MELD 43 A I
BEPRIG I35 80 A0 A Cox Z R R 530, 45

F1 BE&HEERE

Table 1 Clinical characteristics of patients

Ei=g1 VISR (n=248) YIEA (n=104) iilE Pld
B (%) 55.25+11.45 58.96+11.59 1=0.765 0.352
BH(%)] 151(60.9) 65(62.5) x*=0.080 0.777
Child-Pugh #¥43(43) 7.34+1.36 7.23+1.23 1=0.723 0.470
Child-Pugh 734% (A/B/C {51 71/164/13 26/76/2 X'=2.763 0.251
MELD #¥-43 (43) 10.3342.41 10.58+2.30 =0.900 0.369
MELD-Na ¥4 (43) 10.89+3.97 11.37+4.73 1=0.967 0.334
1M P L] (s) 14.84+1.88 14.92+2.05 1=0.382 0.703
INR 1.29+0.16 1.30+0.18 1=0.491 0.624
LA AR (g/L) 1.57£0.59 1.60+0.70 1=0.382 0.700
D-— B4k (mg/L) 1.97(0.75 ~ 3.96) 1.91(0.64 ~ 3.99) 7=0.099 0.921
ALT(U/L) 21.50(15.65 ~ 33.10) 18.70(14.15 ~ 27.05) Z=1.069 0.285
AST(U/L) 28.70(22.20 ~ 39.90) 27.20(20.20 ~ 27.20) 7=0.462 0.644
BARAT 2 (pmol/L) 18.20(12.95 ~ 25.75) 18.10(13.10 ~ 24.75) 7=0.327 0.744
HE M (g/L) 32.55+4.23 32.46+4.51 1=0.176 0.860
SCr( wmol/L) 63.00+19.92 68.06+25.68 =0.988 0.348
I 7% £ ( pmol/L) 139.91+4.17 139.35+4.95 1=1.134 0.256
FI 404 (x10°/L) 2.90(1.95 ~ 4.50) 3.10(1.85~4.95) 7=0.171 0.865
/MR (x10°/1) 65.00(43.00 ~ 114.00) 73.00(45.00 ~ 133.50) 7=0.278 0.781
JTAE A5 I5] ()

o0 BE R AR G A 158/17/31/42 52/8/12/32 X'=8.706 0.227
WK (Te/iz /e, 1)) 51/84/84/29 27/36/27/14 X'=2.616 0.455
PGB s (451 (%) ] 54(21.77) 18(17.31) X'=0.898 0.343
G IR (1 (%) ] 41(16.53) 28(26.92) X'=5.020 0.125
FEAE HEL$1(%) ] 9(3.62) 3(2.88) x'=0.123 0.725
YR A2(6/7/8 mm, ) 57/39/152 29/19/56 XY=1.695 0.428

TE:INR, [ PRbR AL LU R ; SCr, LTS LT .
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Table 2 Univariate and multivariate Cox regression analysis

s AR5 ZHE
HR(95%CI) P1H HR(95%CI) P1H
AERE (%) 1.052(1.025 ~ 1.079) <0.001 1.047(1.032 ~ 1.092) <0.001
PES 0.621(0.340 ~ 1.135) 0.122
JHAE A A
ST 1.000
THETE 0.685(0.210 ~ 2.231) 0.530
Pk 1.380(0.662 ~ 2.878) 0.390
HoAth 1.238(0.627 ~ 2.444) 0.538
Child-Pugh 143 (43) 1.440(1.184 ~ 1.752) <0.001 1.253(0.964 ~ 1.629) 0.091
MELD ¥4 (43) 1.187(1.092 ~ 1.291) <0.001 1.127(1.003 ~ 1.268) 0.045
MELD-Na 43 (43) 1.072(1.033 ~ 1.113) <0.001
L i BT ] () 1.162 (1.011 ~ 1.335) 0.035
INR 6.921(1.374 ~ 34.865) 0.019
LY R (g/L) 0.942(0.559 ~ 1.586) 0.821
D- R (mg/L) 1.002(0.968 ~ 1.037) 0.907
ALT(U/L) 0.998(0.992 ~ 1.005) 0.639
AST(U/L) 0.998(0.981 ~ 1.006) 0.656
BRLTE (mol/L) 1.006(1.000 ~ 1.013) 0.040
H#E M (g/L) 0.919(0.858 ~ 0.983) 0.014
SCr( wmol/L) 1.009(0.999 ~ 1.020) 0.088
I35 #M (pmol/L) 0.922(0.876 ~ 0.970) 0.002 0.928(0.878 ~ 0.981) 0.008
F A4 (x10°/L) 1.108(1.035 ~ 1.185) 0.003 1.064(0.991 ~ 1.142) 0.087
MM/ (x10°/L) 0.999(0.994 ~ 1.003) 0.506
WE1E HE 1.002(0.989 ~ 1.016) 0.713
P s 1.316(0.641 ~ 2.704) 0.455
G IR IR 2.259(1.236 ~ 4.129) 0.008 1.806(0.967 ~ 3.372) 0.064
Child-Pugh 53%%
A% 1.000
B4 1.712(0.849 ~ 3.450) 0.133
CH 3.783(1.291 ~ 11.086) 0.015
JE 7K
b 1.000
% 0.756(0.308 ~ 1.853) 0.540
rh 1.337(0.673 ~ 2.655) 0.407
Gl 2.642(1.207 ~5.783) 0.015

TEPERIRAE - 0=, 1=53 s I REAL o DR RRAEL : 1= R4k, 2=30R 1, 3= 032, 4= HoAt s BEAE HE WU(EL: 0=TKC , 1= s IR B e AL 0=TFC , 1= 5
BIFBEPRIEM(E : 0=TC , 1=47 ; Child-Pugh 74U (B : 0=A 2, 1=B 2, 2=C & EUKIRAK : 0=TKC , 1=4%, 2=, 3=1] .
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Figure 2

ROC curves for predicting 1-, 3-, and 5-year OS in the training cohort and validation cohort
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