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Analysis on clinical features and risk factors of liver cirrhosis portal vein

thrombosis associated with metabolism-associated fatty liver disease "
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[Abstract] Objective To analyze the clinical features and related risk factors of liver cirrhosis portal
vein thrombosis (PVT) related with metabolic associated fatty liver disease (MAFLD). Methods The clinical
data of 120 patients with MAFLD related cirrhosis admitted and treated in this hospital were analyzed retro-
spectively. Among them,33 patients developing PVT served as the PVT group and 87 patients without PVT
occurrence as the control group. The demographic data, past history, complications, laboratory indexes and
imageological indexes of the patients were collected. The Child-Pugh scores were calculated and the multivari-
ate logistic regression was adopted to analyze the independent risk factors for MAFLD related liver cirrhosis
PVT formation. Results There were no statistically significant differences in the age, sex, smoking history,
complicating hypertension, complicating diabetes, complicating ascites, hepatic encephalopathy, spontaneous
peritonitis and Child-Pugh grade had no statistical differences between the two groups (P >>0. 05) , while com-
plicating coronary heart disease, splenectomy history, complicating esophageal and gastric varices, digestive
tract hemorrhage and the proportion of hypersplenism had statistical difference (P<C0.05). ALT,AST,alka-
line phosphatase (ALP),7v-glutamyl transpeptidase (GGT) ,total bilirubin (TBil) ,total bile acids (TBA) ,al-
bumin (ALB), uric acid (UA), triglyceride (TG), WBC, PLT, prothrombin time (PT), activated partial
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thromboplastin time (APTT) and portal vein width distribution had statistical differences between the two
groups (P<C0.01),but serum total cholesterol (TC),hemoglobin (Hb),thrombin time (TT) and fibrinogen
(Fib) had no statistical differences (P>>0. 05). The high TG level,complicating hypersplenism, complicating
esophageal and gastric varices and splenectomy history were the independent risk factors for PVT formation in
the patients with MAFLD-related liver cirrhosis (OR=1. 547,1. 717,2. 704,5. 257; P =0. 037,0. 010,0. 016,
0.001). Conclusion The patients with MAFLD-related cirrhosis should control the TG level to minimize the
PVT formation,and for the patients with MAFLD-related liver cirrhosis complicating esophageal and gastric
varices and hypersplenism,attention should be paid to PVT to facilitate early detection and intervention. The

risk of subsequent PVT formation should also be considered in the preoperative evaluation of splenectomy.

[Key words| metabolic associated fatty liver disease;liver cirrhosis;portal vein thrombosis;risk factors

AR A 5C A W5 BT (metabolic associated fatty
liver disease, MAFLD) & — 25 X1 ) 68 F& A5 BT B0
JH R 995 » H AT 2 4 Bk d w2k T, 2 B I
A S e R A ) 2R IR, 3R, MAFLD 5
e U 5 T g LR L P I B TR v I L
SRR 25 A AF 55 19 K A 2 VDA T 5 MAFLD
HH 2 B9 BF 1 4k A2 BT 48 Bt 9% Chepatocellular carcinoma,
HCO) Bk R AR F A e K A A e f e

MAFLD #H 25¢ A Ak 25 5 B0™ H 09 IF & 9E 645
AL I B K L T R K I AR (portal vein thrombo-
sis, PVT) & e, HCC 4, ™ 5% i 8 & B
PVT 248 1T# Ik & 180 (50O 3 143 32 N A B B
AT AE {28 1 AR R K, DA R 8 TG AE AR A i RE
FEF [ TH K il I8 56 4> BELOT . 2Pk il e T il R S B0
VKR T BR3 , OF i w Ik ot ok a2 i L 2k B i
WHE M8 Pk PVT ] 2 5 2] Ik P 28 = 1] o Tk i
HREAR Y, HE— AR TR KR L R m B . A
W58 & B, MAFLD A 5C 88 4k & 2E PVT 1y XU RS &8¢
FCA s TR P BB A6 B e 385 m , MAFLD & 6 4k PVT
R S e N E Y, X T E S MAFLD B % 9%
HLHIA & MAFLD B 55 AF P 2 B A0 55 % 1R
JIE 177 25 25 15 W 200 L 7™ 2B AR 22 40 A A L IR . S B0 A
it 4 Ak 7 J8CH A L A M R T, DT R U P A T
SLAg 1 ARAE , ] B R 5 FR RPN A B RE Y n A
Z Pl I K F B S TS AL S B0 N S R s,
AN ZIBFFEAIESE MAFLD 5.0 0 1l 45 53 9% % U 4
S35 P B Ty BE AR AT AE — 5 DL R L T X A T RE
o2 i a7 Dk L P B2 B4 . BF 98 MAFLD A 26
JHAE AL PVT JE B0 I R 5 AR S A B R R A R T 7
6T MAFLD #F 47 -+ #il 48 B, 8 20 I & 9E 1) &
A R A AR A H T E N AR A X MAFLD A ¢
AR AL & AR PVT MAH G fa 6 R p -, A0
FEHRWT MAFLD M AL PVT JE 18 i PR 4 ik S
fa R R bl RI297 PP AL L RIA YT PVT K i &
HREVE A EEWIRRE X,

1 #ER5HEE
L1 — A

HEHL 2016 4F 6 J] & 2023 4 6 AR IIR Y 120
Bl MAFLD #H5¢ 1k i B A R 42 . 9 A A
(DRI A £ Bt <30 g/d, L t<<20 g/d;(2)
IR >18 %5 (3) fFHE Ak /B B & A 75 L CT 8
MRI 2, PVT 8k PVT 85 ¥ 2 M8 HE A CT 5
MRI, [ Dk i 48 15 5212 Wi . HEBR Fm o - (1) 9 75 P
RH B BENE I SR AR PR 25 OFF K B
T RS A RAE T o R R I L 4 i A
B FLEES | R R ZR G AR A S B0 R AR 5 (2) B i
% BR Bl BE L HCC, BE A IE 7 R sl & 48, DL & 4
IR s (O IR IR TR ST 4 (O A IR FHPUEE 25 % i/
B B ak 125 4 5 s (5D IV FR e 9 a5 (6) Mk e .
K& PVT H (n=33) fldE PVT 4 (n=87).
AR 2 R B AC 22 51 23 WA (IR B L0 12020 4R 4R
16 %) B H M F B & FZ AR E .
1.2 7%

WeBE A G R B R, (1) A 22 B8Rk M1 4F
W L AR B R s A (20 BEAE S LA IR I R IE - b
PR i I Hs L 5eE o0 B D B 50 45 (3) SRR AR AR
A AL FE AR L 3 ALT. AST. 6l ¥ B B2 B Calkaline
phosphatase, ALP) | v-# & Bt #& &% JIK i (v-glutamyl
transpeptidase, GGT), & flH £ 2 (total bilirubin,
TBiD . 14 & H Calbumin. ALB) . JIH {2 (total bile
acids, TBA) | JR & Curic acid, UA) T, Ifi i 5 4 [ & IR
[E B (serum total cholesterol, TC) 1 H il = B8 (tri-
glyceride, TG) J, L% #FE AR [ WBC, Il £ £ H (hemo-
globin, Hb) \ PLT ] Ifil && % #L 48 ¥ [ &E il0 Bl J5t i [i]
(prothrombin time, PT) 7§ 443543 ¢ ML 36 i B 8] Cac-
tivated partial thromboplastin time, APTT) . ¢ Ifil B
Bt [A] (thrombin time, TT) . £F 4 % H Ji (fibrinogen,
Fib) , i1 # Child-Pugh W43 5 () S AR 28 b5 . 1]
ok 3T N AR FEEE
1.3 %itsgam

N SPSS25. 0 #BAF AT HITF3Hr . FFEIES
AR TR, o £ RoR L RAMSL AR ¢ K5
FEEE AT EERU MQ,,Q:) XK. Kk H
Mann-Whitney U #5555 714058k DL 808l & 43 L 3%



FREF 20245 4L A S3EE T H 1047
LRI K. RHIZ MR logistic [ 23 A7 it 57 gE1  FA—RARLR
fEB R . LA P<<0.05 h2ERA LG E L, PVT 4 1 PVT 4
5iH X2/t P
2 % R (n=33) (n=87)
pERS .
2.1 AKXKER R ()] 9(27.27) 242759 0,001 0,973
R 5 I N T L A = A B HRE (%]
e e L . e o
VRIS I B MK s B R VR TR REE R L 79 2 T 9 B UE 9(27.27) 17(19.54)  0.843  0.359
| - e | < 3 L gk e L e
J5 42, Child-Pugh 739 Fo il Fe e 22 5 OB 19 78 X B 1648, 48) 32(36.78)  1.365 0,243
. A ,A—j: S ‘t 3 >, s B
(P=0.05) s i & JF 5o AT DT BR 582, JF A B LG 13(39. 39) 15(17. 24) 6.563  0.010
3 Dz - 2 [ELIPORN ALY
JEC i ok il 5K L3 AR S i B2 BT g T HE L b A 2= SR ]
n 0
Gt L (P<<0.05), WL 1, N
. s ) T H i 21(63. 64) 30(34.48) 8321  0.004
2.2 LFFRIBLFERILEK
. ] Jk 23(69. 70) 46(52. 87) 2.771 0,096
PVT ¢ ALT, AST. GGT, TBil, ALB. PT,
i R kil Tk 24(72.73) 39(44. 83) 7.468  0.006
APTT & F4F PVT 44 (P <C0.01), ALP, TBA ,UA,
\ L et e T s 4(12.12) 1112, 64) 0.006  0.938
TG.WBC.PLT.[T# Ik £ T WA TIE PVT 4 "
. N N e TTk 24(72.73) 39(44. 83) 7.468  0.006
(P<C0.01).{H TC.Hb.TT.Fib W42 R K g it Wl
Y (P>0.05), 1% 2 A A AEIE RS 6(18.18) 7(8.05) 2.545  0.111
SN . ’ o
£1 T 4E— B E R L B BEAE L [ (9]
AN TN 5(15. 15 6(6.90 1958 0.162
. PVT 4 4 PVT 41 ) P RIBYT S 5(15. 15) ( ) 5
nH (n—33) (i—87) v P b s 6(18.18) 1,15 12,635 <00, 001
lrﬂijﬂj|J[7l(%)] 0. 527 0. 468 Child*Pugh ﬁﬁ[il(%)] —1.418 0. 156
U] 18(54. 55) 41(47.13) A 9(27. 27) 41(47.13)
£ 15145, 45) 16(52.87) B 20€60. 61) 33(37.93)
A G5 4 67.5+11.5 64.2£10.7 —2.603  0.118
C 1(12.12) 1314. 94)
AR S (2 (%5) ] 8(24. 24) 21(24.14) 0 0. 990
x2 MAMBFBERZEREERIEERIM(Q,,Q;)]
i H PVT 4l (n=33) JE PVT A (n=87) Z P
ALT(U/L) 25.50(15. 25,32. 00) 27.50(16. 30,57. 30) —12. 609 <0. 001
AST(U/L) 29.20(22.00,42. 00) 34.60(25.90,76. 50) —13. 408 <<0. 001
ALP(U/L) 128.00(101. 00,166. 00) 109. 00(72. 00,141. 00) —18.926 <0. 001
GGT(U/L) 66.00(25. 00,152, 00) 76.00(28. 00,190, 00) —9. 820 <0. 001
TBil(pmol/L) 17.70(8. 20,27. 10) 21.70(17.90,42. 00) —23. 406 <0.001
TBA(gmol/L) 38.00(17. 40,55. 00) 15.20(8. 20,34. 08) —33.587 <0.001
ALB(g/L) 32.90(29.90,34.90) 34.50(31. 20,39, 90) —22. 601 <0.001
UA(pmol/L) 331.00(316. 00,435, 00) 305. 00(223. 00,417, 00) —11.397 <0.001
TC(mmol/L) 4.00(2.44,4.35) 3.39(2.67,4. 35) —0. 140 0. 889
TG(mmol/L) 3.02(1.71,4.60) 1.65(1.18,2. 87) —31.741 <0.001
WBC(X10°/L) 4.90(4.09,8.80) 1.81(3.81,6.60) —10. 164 <0. 001
Hb(g/L) 96.00(84. 00,119, 00) 98.00(83. 00,120. 00) —1.830 0.067
PLT(X10°/L) 125. 00(66. 00,276. 00) 119. 00(68. 00,166. 00) —11.455 <0.001
PT(s) 12.40(12.20,14. 10 13.20(12.10,15. 00) —9.393 <0. 001
APTT(s) 30.90(27. 10,40. 20) 34.20(29. 80,37. 40) —14. 120 <0.001
TT(s) 18.60(16. 60,19. 80) 18.00(16. 80,19. 80) —0.976 0.329
Fib(g/L) 2.59(2.10,3.30) 2.60(2.10,3.10) —1.579 0.114
[T K 3= T AR 98 B (mm) 14.00(14.00,15.00) 14.00(13.00,15.00) —11.053 <<0. 001

2.3 MAFLD 48 £ a4 PVT H R 69 /8 % 5% A
M
PE— 2% ALT.AST. ALP.GGT. TBil, TBA.

ALB.UA.TG.WBC.PLT.PT.APTT.[1# Ik =T
AR SE R RYIBR L, RS IF KM ae ot . B4 B IR
bk i sk T AL A Z R logistic [BH 437,



1048

2R BoREKCER TG, IR R IS RE Tt M a4 B R
Dk K A BT BR s J2 MAFLD AH G 6 4k PVT

FTREF 2024 F 4 AFH 5365 78

T B 20 ST fE IS 2K (P <<0. 05) , W3 3,

*3 % EE logistic BT 47
miH B SE Wald P OR 95%CI
TG 0. 436 0. 209 4.342 0.037 1.547 1.026~2. 333
JI ) Bk sl 6.312 2. 462 6.571 0.010 5.257 4.420~7.142
g T Re L ik 3.457 1.434 5. 808 0.016 1.717 1.907~7.517
£ H Rk K 5. 146 1.554 10. 963 0. 001 2. 704 8.165~11. 000

3 it it

PVT J& B2 I8 Ak 58 25 5 0L 0 ™ 5O & 2
—, 5 TH K 1 B R Ty e b ™ R A G, B
L R Ve e 10 = A 112 N i | K A A=
RS S i K LA T ) = B 1) kR R i
UL T R TR AL PVT i e s & L i
R IDK T R T RE TR )k R Y
RFEM., A5 KB PVT 4 & 1% B ki
ik K 9 ) fE T #E L 4932 T X B COR = 2. 704, 1.
717,P<20.001) . A] WL T #5 ik s A2 MAFLD A 5
Wifk PVT MJE i h & 2R .

U] B3k 52 ik 2% £ W o g T 1E AT B0 A R i — &
EZ R, — BB L REAR T KO g, AR TR B
WA PVT I B KR . AW 5T BoR, 5 LU
YIBE AR J5 MAFLD #H & i 4k & 4= PVT & XF 8 Ay
5.257 % (P<C0.05), XA[fg/E R MAFLD {4 P £F
VA T DSBS W Ak B 1 AN VIR T B A R K F 2 T
B DA AR 2K L S O 18 M R YRR S AT
TE B Z AP L BE I 1) B8 B A5 MAFLD & P 4k F
IR AR L D) IR R 3 o A A K D) Bk S
PLT $# . f2fff MAFLD A & HF 4k 5 PVT & Bl R
AR TR . I RETT HEE PLT w2, X BT J& PVT
T R4 1k DR 2%, L[] B D 2 — S EOR Y R
PELRE A WEIE & BN ) A8 TUHE S B A0 ) A )
A K Ik B 40T G 1 3 5 ) E 48 iR, 3 T R N B A P I R
iE 2N 5 [ SR T 8 T HF i B0 WBC ik b i 7 K
IRV Z -3 Y i N RIS A R (ER =R N (|
BLHI 5 E— 2B R GEUE S . B0k, % A i A O i 4 £k
A LTI RE T (], 6 OC T PLT 36l 34 it ifi XU
B 4 TR) A, B 2245 PVT R G [0 Bk X 19070 5% £
DA I B A TR

FE 1T K = BT S0 3 818 Y JE Ak, MAFLD
RN R BERASSE— 22 mE PVT WIE . & TG #
IR AR E 2N R 7E MAFLD g
WEHEHEEEERT . AR ER,EKEN TG &
MAFLD # % JfF 5 1k PVT JE i /Y 2t 7 16 B P&
(OR=1.547), ity TG £k i P Bz 40 iy
(A A1 4 i AT L 38 o v 40 R Ak A A 4 1 3R 5K SE B 1R IR

DY 2N M R E 5 T = TG 3G i i v 85 B8 5 i ot 3 A
et PVT B AL, R, MAFLD B9 i SRR 25 4l I
P 5 T B AR I A T T PR A I A 1 T 2 AR 30 T 2T 4
A TP SR 18800 D K R D I A P L O R
#—LmE PVT BIE . B, T MAFLD 75 3
MWL YE TG KN, Kbf 8 8 436 7 X T LA 259
T, sk G PVT B8 A%, ok 92 I £k i e

25 E TR , MAFLD AH G40 8 % 9 & TG, IF
KB E R otk M T e o ik, A N BR s R
PVT JE B ol 7 fa 6 B # . B e, X+ MAFLD #
KSR AL B VIR TG, B i3 LU+ 9, [ B 3 T
A B R R K it gk A ) e TUHE R R G LT
[ ISR/

&% ik

[1] ESLAM M,SANYAL A J,GEORGE J,et al.
MAFLD: a consensus-driven proposed nomen-
clature for metabolic associated fatty liver dis-
ease[ J |. Gastroenterology, 2020,158(7):1999-
2014.

FAN H,LIU Z,ZHANG P, et al. Characteris-
tics and long-term mortality of patients with
non-MAFLD hepatic steatosis[J]. Hepatol Int,
2023,17(3) :615-625.

NORERO B,DUFOUR ] F. Should we under-
take surveillance for HCC in patients with
MAFLD? [J]. Ther Adv Endocrinol Metab,
2023,14:20420188231160389.

ZHOU D,CHEN Y W,ZHAO Z H,et al. Sodi-

um butyrate reduces high-fat diet-induced non-

[2]

[3]

[4]

alcoholic steatohepatitis through upregulation
of hepatic GLP-1R expression [ J]. Exp Mol
Med,2018,50(12) :1-12.

MAZZOLINI G,SOWA ] P, ATORRASAGASTI

C,et al. Significance of simple steatosis: an update

[5]

on the clinical and molecular evidence[ J]. Cells,
2020,9(11) :2458.



FTHRESF 2024 F 4 AE 5355 TH

(6] BB 2 2x I AR 7 o 23 T L 2 4. T Ak
1 G I oA A B AR (2020 4R, B[],
Il G JHF R 2% 75 . 2020, 36 (12) : 2667-2674.

[7] STINE]J G,SHAH N L,ARGO C K,et al. In-
creased risk of portal vein thrombosis in pa-
tients with cirrhosis due to nonalcoholic steato-
hepatitis[ J]. Liver Transpl,2015,21(8):1016-
1021.

[8] POWELL E E, WONG V W, RINELLA M.
Non-alcoholic fatty liver disease [J]. Lancet,
2021,397(10290) :2212-2224.

[9] YAN C,YANG Q.,SHEN H M, et al. Chroni-
cally high level of tgfbla induction causes both
hepatocellular carcinoma and cholangiocarcino-
ma via a dominant Erk pathway in zebrafish
[J]. Oncotarget,2017,8(44) :77096-77109.

[107 2B, 2% BV 1045 1 B s 4 P s O 2% 1] 6 ik
LA (9 AR S 20 8 [ 1. W PR JFF AR 2% 55 2020, 36
(9):2107-2110.

[11] HAYASHI T, TAKATORI H, HORII R, et al.
Danaparoid sodium-based anticoagulation therapy
for portal vein thrombosis in cirrhosis patients] ] ].
BMC Gastroenterol,2019,19(1) :217.

[12] LU S, HU G,CHEN S, et al. Risk factors of
portal vein thrombosis after devascularization
treatment in patients with liver cirrhosis:a nes-

ted case-control study [ J]. Biomed Res Int,

1049

2020,2020:9583706.

[13] NISHIKAWA H,ENOMOTO H,ISHII A, et
al. Comparison of prognostic impact between
the Child-Pugh Score and skeletal muscle mass
for patients with liver cirrhosis[]J]. Nutrients,
2017,9(6) :595.

[14] GONG H,ZHONG H,XU H M,et al. Insight
into increased risk of portal vein thrombosis in
nonalcoholic fatty liver disease[ ] ]. Eur J Intern
Med,2023,114:23-34.

[15] FBELRE ARSCME . 4% 03, 45 MU0 BR AR X JHF A 4k
9o T2 1 5 M) S AILAR [T ). i PR IR s 42 7, 2023,
39(8):1958-1965.

[16] DRAIJER L,BENNINGA M,KOOT B. Pediat-
ric NAFLD: an overview and recent develop-
ments in diagnostics and treatment[]J]. Expert
Rev Gastroenterol Hepatol, 2019, 13 (5) . 447-
461.

[17] WANG J.YAN S,CUI Y,et al. The diagnostic
and prognostic value of the triglyceride-glucose
index in Metabolic Dysfunction-Associated Fat-
ty Liver Disease (MAFLD): a systematic re-
view and meta-analysis[ ] ]. Nutrients, 2022, 14
(23):4969.

Wi fs B #1:2023-10-03 &[] B #1:2024-01-22)
i B

(4256 1044 )

(137 SRR, E R, ok 1, 58 WL ZRA 97 B 2
P B MG A 52 0 0 0 453 A A BIF 5 ok e L.
[ R HE B R} 2% 7, 2022, 22(3) £ 321-325.

[14] BpoezE 55 2. T B A IR E 1697 X &
T LR AR R s D) RE M RE I F RS [T .
A E 2R B2 25 ,2022,29(1) . 50-53.

[15] #poezs, MR 55 2, B4 T, Jili B &2 JIl 4 Bk 5 TC A1
A X COPD-OSAHS 5 & 45 A 1iF 58 & 1A )7 5k
Rrsel] b EBAEA,2022,60(2):41-44,
48.

(167 PR 5 03, 35 IDe A, 55 .0 il B &2 52 3l il 2%
X AR i A it 8] JB 2T 4 Ak £8 2 il D) BE 1Y 52 el B
FELT 1. 52 F O Fl s 1fi 8 5 4% 7, 2021, 29 (10D
86-91.

[17] CHOI H E,KIM T H,JANG J H,et al. The ef-
ficacy of pulmonary rehabilitation in patients
with idiopathic pulmonary fibrosis [ J ]. Life
(Basel) ,2023,13(2) :403-405.

[18] LEI S,LI X,XIE Y,et al. Clinical evidence for

improving exercise tolerance and quality of life
with pulmonary rehabilitation in patients with
idiopathic pulmonary fibrosis:a systematic re-
view and meta-analysis[ J]. Clin Rehabil, 2022,
36(8):999-1015.

C19] AEWEES A VT, 8] 5 1 i ¢ 95 fi B 5236 97 F 5% 3
JELT L. v B s B2k 56, 2018, 38 (5) 1 397-
400.

[20] KATAOKA K, NISHIYAMA O, OGURA T, et
al. Long-term effect of pulmonary rehabilitation in
idiopathic pulmonary fibrosis: a randomised con-
trolled trial[ J]. Thorax,2023,78(8) :784-791.

[21] CERDAN-DE-LAS-HERAS ], BALBINO F,
LOKKE A, et al. Tele-rehabilitation program
in idiopathic pulmonary fibrosis-a single-center
randomized trial[ J]. Int J Environ Res Public
Health,2021,18(19):10016-10035.

(Wi fs B #1.2023-07-18 &[] H 1 .2023-12-22)
(O 8 B85



