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Abstract 

Objective To evaluate the risk factors of liver cirrhosis complicated with portal vein thrombosis and the efficacy 
and safety of anticoagulant therapy.

Methods Relevant literature was searched through PubMed, Cochrane library, Embase, Web of Science, Wan-
fang Medical Network and CNKI databases, and eligible literature was included. QUADS scale was used to evaluate 
the quality of the included literatures, and Stata15.1 software was used for meta-analysis and statistical processing.

Results For risk factors analysis for cirrhosis with Portal vein thrombosis, 19 literatures were included, includ-
ing 1563 patients with cirrhosis with portal vein thrombosis and 2579 patients with cirrhosis without portal vein 
thrombosis, all of which were not treated with anticoagulation. The results of meta-analysis showed that compared 
with the PVT group, there was no significant difference in creatinine(Scr,MD = 0.09,95%CI: -0.03–0.22,P = 0.132)and 
total bilirubin(TBIL,MD = -0.00, 95%CI: -0.10 ~ 0.09,P = 0.948).There was significant difference in albumin(ALB,MD = -0.32, 
95%CI:-0.43–0.21,P = 0.000)and PLT(PLT, MD = 0.15, 95%CI: 0.05–0.26, P = 0.004).And there was also no difference 
in hypertension history (OR = 0.78,95%CI:0.59 ~ 1.03,P = 0.079). In the study on the anticoagulant effect and safety 
of liver cirrhosis complicated with portal vein thrombosis, a total of 9 literatures were included. Among them,497 
patients with liver cirrhosis complicated by portal vein thrombosis are treated with Anticoagulation treatment, 
and 633 patients with cirrhosis complicated by portal vein thrombosis without anticoagulation treatment. The analy-
sis results showed that the thrombus recanalization situation of liver cirrhosis complicated with portal vein throm-
bosis after anticoagulation treatment was better than that of patients without anticoagulation (OR = 4.052,95%CI: 
2.737–6.000,P = 0.000),and there was no significant difference in the occurrence of bleeding events between patients 
with anticoagulation and those without anticoagulation (OR = 1.017, 95%CI:0.735–1.407,P = 0.920). The Stata15.1Egger 
test showed no significant publication bias for all the results(P > 0.05).

Conclusions Patients with liver cirrhosis complicated with low platelet and low albumin are more likely to develop 
PVT. Anticoagulation is helpful and safe for thrombolysis in patients with liver cirrhosis complicated with PVT.
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Introduction
Portal vein thrombosis (PVT) refers to the forma-
tion of thrombosis in the main portal vein and its 
branches,even the mesenteric vein or splenic vein.
PVT can occur in a variety of clinical settings,including 
cirrhosis, malignancy,and inflammatory states.In 
patients with cirrhosis, the incidence of PVT is sig-
nificantly increased,reaching 10%− 26%, due to portal 
hypertension,liver dysfunction and coagulation dys-
function [1].This complication may further aggravate 
portal hypertension,leading to gastroesophageal varices 
rupture bleeding,mesenteric ischemia and other seri-
ous consequences.Therefore, how to effectively prevent 
and treat PVT in patients with cirrhosis has become 
an important clinical topic.The pathogenesis is usually 
multifactorial,and it is believed that its occurrence is 
mainly determined by the interrelationship of the three 
physiological factors of the Virchow triad: the hyperco-
agulable state of blood, blood stasis, and intra vascular 
wall injury [2].However, the exact contribution of these 
factors to the development of PVT has not been fully 
elucidated.With the deepening of research,more and 
more evidence shows that thrombocytopenia,decreased 
albumin and coagulation dysfunction in patients with 
cirrhosis are high risk factors for PVT [3].Although the 
mechanism of PVT formation in patients with cirrhosis 
is well understood,there is no uniform risk factor pre-
diction model.Therefore, it is of great clinical value to 
study the risk factors of liver cirrhosis complicated with 
PVT.

Although the diagnosis of PVT in cirrhosis has 
received more and more attention,many patients are 
only detected in routine imaging because of its hidden 
symptoms [3].Although this asymptomatic PVT does 
not cause immediate acute symptoms,prolonged throm-
bosis can aggravate portal hypertension,increase the risk 
of bleeding,and affect the patient’s prognosis.In the treat-
ment of PVT,anticoagulant therapy is a common clinical 
treatment [4].Its purpose is to promote the recanaliza-
tion of thrombus and prevent the further expansion of 
thrombus or the formation of new thrombus.However,for 
patients with cirrhosis,anticoagulant therapy may carry 
a significant risk of bleeding,especially when there are 
existing complications such as portal hypertension and 
esophageal varicose veins.Some studies have shown 
that appropriate anticoagulant therapy can improve the 
recurrence rate of PVT in patients with cirrhosis without 
significantly increasing the risk of bleeding [4, 5].There is 
still some controversy about the anticoagulant treatment 
of cirrhosis combined with PVT.Therefore, this study 
focuses on the meta-analysis of the thrombotic recanali-
zation and bleeding risk of patients with cirrhosis com-
bined with PVT after anticoagulant treatment,and the 

risk factors of PVT in cirrhosis,hoping to provide certain 
clinical support.

Materials and methods
Retrieval method
The search was conducted independently by 
two researchers,liver cirrhosis (LC),portal vein 
thrombosis(PVT),risk factors,anticoagulation treatment 
was searched in Pubmed,Cochrane library, Embase,Web 
of Science,Wanfang Medical Network,CNKI and other 
databases with keywords. The literatures related to cir-
rhosis combined with PVT were selected.First, it is 
screened according to the title and abstract,and then 
carefully read the final selection of included literature.
When there is a disagreement,the most important thing 
is to have an open and constructive discussion. Both par-
ties should express their views based on the evidence and 
analysis results of the literature, and try to find common 
points of understanding or complementary explanations.
If the parties cannot reach an agreement, consider bring-
ing in a third-party expert to assess the point of dispute. 
Third-party experts can provide independent advice and 
advice to help resolve differences.

Inclusion and exclusion criteria
Inclusion criteria: ①Study subjects:  patients with cir-
rhosis and PVT confirmed by imaging examination, 
clinical or histology were the experimental group, and 
patients with cirrhosis and no PVT were the control 
group; Liver cirrhosis with PVT treated with anticoagula-
tion was the experimental group, and no anticoagulation 
was the control group. For patients treated with antico-
agulation, screening ages ranged from 18 to 70 years,and 
all patients, regardless of PVT severity, were treated with 
prevention of bleeding events: endoscopic screening, 
interventional therapy (strip ligation) or/and pharma-
cological interventions depending on the presence and 
severity of esophageal varices. ②Indicators: hemoglobin 
(HB), platelet (PLT), serum creatinine (Scr), Albumin 
(ALB), and Total bilirubin(TBIL), Prothrombin(PT), Pro-
thrombin activity(PTA), D-II polymers(D-II); Thrombus 
recanalization and bleeding after anticoagulant treat-
ment; ③Previous medical history: history of hyperten-
sion, diabetes, splenectomy, smoking history, etc.④The 
language of publication is Chinese or English; Articles 
will be searched until October 2024.

Exclusion criteria:①The literature was in the form 
of review and repeated publication;②The literature 
data was not recorded completely.③The diagnosis of 
portal vein thrombosis was not confirmed by imaging.
Acute PVT symptoms such as fever, abdominal pain, 
and intestinal obstruction were present.Contraindication 
of anticoagulation included allergy, history of cerebral 
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hemorrhage,uncontrolled bleeding, or sustained platelet 
count below 50 × 10^9/L.Liver malignancies and other 
malignancies, liver transplantation,Buga syndrome, PVT 
and Transjugular intrahepatic portal shunt (TIPS) caused 
by non-liver diseases.

Literature quality evaluation
Since this study was observational,QUADS (quality 
assessment of diagnostic accuracy studies) was used to 
evaluate the quality of the included documents.

Statistical methods
Stata15.1 software was used to conduct a meta-analysis 
of the literature data that met the criteria.Continuity 
variables were represented by mean difference (MD) and 
95%CI.The odds ratio (OR) of bitaxonomic variables was 
used as the result evaluation method,and the effect size of 
each research index was represented by 95% confidence 
interval (CI). At the same time, the heterogeneity of the 
selected literatures was analyzed, and the  I2 statistic 
reflects the proportion of the heterogeneity in the total 
variation of the effect size.When  I2 > 50%, we consid-
ered significant heterogeneity between studies.Subgroup 
analysis and meta-regression were used to explore the 
sources of heterogeneity, and sensitivity analysis was also 
available. Due to the large number of literatures required 
for subgroup analysis and regression analysis, and due to 
the limitation of the number of final literatures included 
in this study, we used STATA15.1 for sensitivity analy-
sis of all literatures included. Sensitivity analysis can be 
based on the characteristics of the included studies, by 
eliminating some studies of low quality or using differ-
ent efficacy evaluation criteria and exclusion criteria, and 
then conducting a combined analysis, comparing with 
the combined effect size before the exclusion, to explore 
the impact of the excluded studies on the combined 
effect size.Sensitivity analysis focuses on the comparison 
between the combined effect size and the original effect 
size obtained from repeated meta-analysis.The fixed-
effect model was used for the studies with small hetero-
geneity (P > 0.1 and  I2 < 50%).For all data results, P < 0.05 
indicates statistical significance;meanwhile, Stata15.1 
software is adopted to conduct Egger test on data results. 
If P > 0.05 indicates no significant publication bias.

Results
Features of the included literature
By searching the database,a total of 19 literatures were 
included in the analysis of the risk factors for PVT in 
cirrhosis,including 1563 patients with cirrhosis and 
2579 patients without PVT.A total of 11 literatures were 
included in the analysis of the effect of anticoagulant 
therapy on cirrhosis combined with PVT, including 497 

patients with cirrhosis combined with portal vein throm-
bosis and 633 patients with cirrhosis combined with por-
tal vein thrombosis without anticoagulant therapy.The 
specific literature screening flow chart is shown in Fig. 1 
below.

Specific features of the included literatures:
The basic information of anticoagulation therapy for 
liver cirrhosis complicated with portal vein thrombosis 
and the events of thrombosis recanalization and bleed-
ing after anticoagulation in the included literatures are 
shown in Table 1:

Meta‑analysis results of each observational index:
(1) Analysis of risk factors for liver cirrhosis complicated 
with portal vein thrombosis:

1 > Platelets (PLT)

A total of 12 papers [6–17] were included, includ-
ing 675 patients with cirrhosis combined with PVT and 
1159 patients with cirrhosis without PVT, with little 
heterogeneity (P = 0.154,I2 = 29.7%). After fixed-effect 
model analysis, the results showed that the platelet(PLT)
of patients with cirrhosis combined with PVT was lower 
than that of patients with cirrhosis without PVT. There 
was statistical significance [MD = 0.15,95%CI (0.05, 0.26), 
P = 0.004] (Fig. 2).

2 > Albumin (ALB), creatinine (Scr), total bilirubin 
(TBIL)

A total of 12 literatures included albumin(ALB)) [6, 
8–12, 15, 17–21], including 638 cirrhosis patients with 
PVT and 915 patients without PVT, with little hetero-
geneity (P = 0.029,I2 = 48.8%).Fixed-effect model analy-
sis was used.After analysis, the results showed that the 
albumin(ALB) of patients with PVT was lower than that 
of those without PVT, with statistical significance [MD 
= − 0.32,95%CI (− 0.43, − 0.21), P = 0.000] (Fig. 3A). A 
total of 14 literatures included total bilirubin(TBIL) [6–
8, 10, 11, 13, 16–22], among which 676 patients with cir-
rhosis combined with PVT and 712 without, with little 
heterogeneity (P = 0.478,I2 = 0.0%).Fixed-effect model 
analysis showed no difference between the two. There 
was no statistical significance [MD = − 0.00,95%CI (− 
0.1, 0.09), P = 0.948](Fig. 3B). A total of 10 papers [6–8, 
10, 13, 15, 16, 18, 20, 21] included serum creatinine(Scr), 
among which 536 patients with cirrhosis combined 
with PVT and 645 without, with little heterogeneity (P 
= 0.632,I2 = 0.0%). Fixed-effect model analysis showed 
no difference between the two. There was no statistical 
significance [MD = 0.09,95%CI (− 0.03, 0.22), P = 0.132]
(Fig. 3C). (Fig. 3A, B, C).
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3 > Hypertension history and PVT analysis results:

A total of 9 literatures included hypertension history, 
with little heterogeneity (P = 0.415,I2 = 2.3%), among 
which 545 patients with cirrhosis and 656 patients with-
out PVT were analyzed by fixed-effect model, and the 
analysis results showed no significant difference between 
the two [OR = 0.78,95%CI (0.59, 1.03). P = 0.079] (Fig. 4).

(2) Analysis of thrombosis recanalization and bleeding risk 
after liver cirrhosis combined with PVT anticoagulation:

1 > Results of thrombus recanalization after liver cir-
rhosis combined with PVT anticoagulation:

Thromboembolism after anticoagulation was 
included in a total of 9 literatures [23–31], among 
which 311 patients with cirrhosis combined with 
PVT undergoing anticoagulation and 411 patients 

without anticoagulation, with little heterogeneity (P 
= 0.512,I2 = 0.0%).The results of fixed-effect model 
analysis showed that thromboembolism after anti-
coagulation was better than that in patients without 
anticoagulation. There was statistical significance [OR 
= 4.05,95%CI (2.74, 6.00), P = 0.000] (Fig. 5).

2 > Bleeding after liver cirrhosis combined with 
PVT anticoagulation results:

A total of 8 studies [23, 24, 27, 29–33] included bleed-
ing after anticoagulation, including 87 patients with 
cirrhosis combined with PVT bleeding after anticoagu-
lation and 116 patients without anticoagulation, show-
ing little heterogeneity (P = 0.521,I2 = 0.0%). The results 
of fixed-effect model analysis showed no significant 
difference in bleeding after anticoagulation compared 
with non-anticoagulation patients [OR = 1.02,95%CI 
(0.73, 1.41), P = 0.920] (Fig. 6).

Fig. 1 Literature screening flow chart
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Publication bias detection results
In this study, the P values of all indicators were greater 
than 0.05, indicating that no significant publication bias 
existed (Table 2).

Discussion
As one of the complications of decompensation of cir-
rhosis, portal vein thrombosis is very important for 
early diagnosis and anticoagulation of acute portal vein 
thrombosis. Failure to detect and treat portal vein throm-
bosis can lead to mesenteric ischemia, which seriously 
threatens the life of patients. However, for patients with 

cirrhosis, the diagnosis of portal vein thrombosis is often 
found by chance. Therefore, how to identify the high risk 
factors of portal vein thrombosis at an early stage is cru-
cial for the prevention of portal vein thrombosis [34]. 
Current studies have shown [35] that patients with cir-
rhosis have many risk factors that can easily lead to the 
formation of PVT, which are mainly divided into sys-
temic and local factors. The portal vein system in cir-
rhosis is a local environmental factor, which is especially 
prone to thrombosis due to reduced blood flow in portal 
hypertension and inflammatory environment second-
ary to liver injury and intestinal translocation of bacteria 

Table 1 The basic information of included literature

Included literatures Year Anticoagulant Therapy Thrombus Recanalization Bleeding Events 

Leonard Naymagon.et.al 2021 warfarin titrated to INR of 2–3 
and enoxaparin-intervals 1 mg/kg 
twice daily
rivaroxaban 20 mg daily (following 
a 21 day loading period of 15 mg 
twice daily)

complete resolution
(41/86)
PVT Extension
(13/86)

Major Bleeding Events
(17/86)

pixaban 5 mg twice daily (following 
a 7 day loading period of 10 mg twice 
daily) dabigatran 150 mg twice daily

Jung Wha Chung.et.al 2014 Warfarin Complete resolution/Partial Resolu-
tion
(11/14)/(5/14)
Non-response of thrombus
(3/14)

-

Madalina Florescu.et.al 2021 200 U/kg enoxaparin was used firstly Regression(30/54) 2 epistaxis,one oral bleeding 
and 7variceal bleeding

Then oral anticoagulant with enoxa-
parin or Vitamin K antagonists 
was used

Progression(6/54)
Stationary(18/54)

(10/54)

Ayako Sato.et.al 2023 (Rivaroxaban) direct oral anticoagu-
lant followed by warfarin potassium 
and heparin

Complete resolution
(5/21)2uppergastrointestinalbleeding

1 cerebral hemorrhage
g(Endoscopic intervention)

Extension
(2/21)

1 with hemorrhoid
(no one was bleeding fatal)

Zhiqi Zhang.et.al 2023 warfarin, rivaroxaban, dabigatran 
or low molecular
weight heparin (LMWH) without limi-
tations on dosing

Complete resolution(1/27)
Partial Resolution(11/27)
Progression(13/27)

Total Bleeding Events(4/27)
Major Bleeding Events(cerebral
hemorrhage)(1/27) 

Bernhard Scheiner.et.al 2018 LMWH and followed by oral antico-
agulation
with phenprocoumon (target INR 
levels 1.5–2.0)

Resolution(7/16)
Progression(2/16)

0/16

Hui Chen.et.al 2015 warfarin
(target INR levels 1.5–2.0)

Resolution(15/22)
Stationary(4/22)
Progression(3/22)

No recording

Shenxin Lu.et.al 2024 warfarin(target INR levels 2–3) 
and nadroparin calcium
4100 IU/d for a period of 5 days If 
additional endoscopic therapy
or other traumatic procedures were 
necessary

Complete recanalization(17/30)
Partial recanalization(23/30)
Exacerbation (extension/de novo)
(0/30)

upper gastrointestinal contrast (2/30)
Retroperitoneal(1/30)

Ming-hua Ai.et.al 2020 rivaroxaban 20 mg once daily
Or dabigatran etexilate capsules 150 
mg twice daily

Complete/partial recanaliza-
tion(11/39)
PVT progressive cases(3/39)

Hematuria(1/39)
hemoptysis(1/39)
Melena(1/39)
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or its by-products. Multiple systemic factors, including 
inherited and acquired embolism, extraperitoneal cancer, 
hormone therapy, and autoimmune diseases [36]. In our 
study, we found no difference in creatinine (P = 0.132), 
total bilirubin (P = 0.948) and hypertension (P = 0.079) 
among patients with cirrhosis with portal vein throm-
bosis, while low albumin (P = 0.000) and platelet decline 
(P = 0.004) were risk factors for PVT in patients with 
cirrhosis.

The conclusion that platelet reduction is a risk factor 
for PVT in cirrhotic patients is also highlighted in the 
Baveno VII [37] consensus report that patients with low 
platelet counts are at higher risk for PVT, which seems 
paradoxical because logically, low platelet counts should 
be prone to bleeding. With the progression of cirrhosis 
and portal hypertension, the decrease of portal blood 
flow exceeds the protective effect of low platelet count on 
thrombosis. Therefore, the paradoxical finding that PVT 
increases while platelet count decreases may be related 
to the decrease of portal blood flow during the progres-
sion of portal hypertension [38]. Therefore, in the clinic, 
patients with cirrhosis complicated with thrombocytope-
nia, we need to be alert to the occurrence of PVT, and 
timely supplement platelet when necessary. Our study 
also found that cirrhosis patients with low albumin were 
more likely to form PVT, which may be related to albu-
min anti-oxidation and anti-platelet aggregation. This 
conclusion is consistent with the research conclusion 
of Stefania Basili [39] et  al. Albumin can interfere with 
platelet activation by inhibiting Nox2-mediated oxidative 
stress. Albumin is known to exert its antioxidant effect 
by quenching active oxidant species (ROS) or by binding 
and inactivating free metals that would otherwise cata-
lyze ROS formation. Nox2 is one of the most important 

cell producers of ROS, and inhibition of Nox2 activation 
is an important step in the platelet activation mechanism. 
Albumin can exert anti-platelet effects by inhibiting 
Nox2-derived ROS and ultimately inhibiting the for-
mation of isoprostaglandins [40].Therefore, after the 
decrease of albumin, its anti-platelet aggregation effect is 
weakened, and it is easy to form thrombus.It can be seen 
that albumin is not only a nutritional indicator, but also 
a clotting indicator in patients with cirrhosis. Therefore, 
we need to pay attention to the albumin level of patients 
clinically and supplement it in time. When albumin is 
low, it can be supplemented intravenously to prevent 
portal vein thrombosis and hepatic encephalopathy. In 
addition, the results of this study also showed that cre-
atinine, total bilirubin levels, and history of hypertension 
did not show a significant association in the development 
of PVT. These results suggest that although renal insuf-
ficiency and jaundice are common complications in the 
course of cirrhosis, they are not independent risk factors 
for PVT development. This finding provides a new way to 
further refine the risk assessment of PVT in clinic.

PVT can increase the risk of portal hypertension and 
related complications, as well as the complexity of liver 
transplantation and the risk of premature death after 
liver transplantation [41]. Anticoagulant therapy is a 
common treatment for patients with PVT, and non-cir-
rhotic patients with portal vein thrombosis often require 
anticoagulant therapy. At present, the clinically used 
anticoagulants are divided into heparin and oral antico-
agulants. Low molecular weight heparin requires subcu-
taneous injection, so oral anticoagulants are suitable for 
long-term use. Warfarin is the most commonly used oral 
anticoagulant in clinical practice, but due to its narrow 
therapeutic window, large dose variation, and interaction 

Fig. 2 Forest map of meta-analysis of PLT
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with a variety of foods, routine coagulation function test-
ing is required, which is limited to some extent [42]. In 
DOACs, Dabigatran Etexilate Capsule is mainly metabo-
lized by kidney, Apixaban and rivaroxaban are mainly 
metabolized by CYP3 A4 of liver cytochrome P450 [44], 
while Edoxaban is slightly metabolized by CYP3 A4, and 
apixaban is mainly eliminated by liver, followed by rivar-
oxaban and edoxaban. When the liver is not fully func-
tional, on the one hand, it can lead to a decrease in the 
synthesis of clotting factors, and the decrease in plasma 

albumin level indirectly increases the anticoagulant effect 
of DOAC; on the other hand, the impaired liver function 
can affect its pharmacokinetic process in vivo, including 
first pass clearance after oral absorption, plasma pro-
tein binding, cytochrome P450 mediated metabolism, 
bile excretion and the influence on renal function. Cur-
rent data on the safety and efficacy of oral anticoagulants 
in patients with liver disease are mainly derived from 
pharmacokinetic studies in subjects with mild to mod-
erate liver injury (Child–pugh A or B) and small sample 

Fig. 3 Forest map of meta-analysis of albumin(ALB) (A). Forest map of meta-analysis of total bilirubin(TBIL) (B). Forest map of meta-analysis 
of serum creatinine (Scr) (C)
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observational studies. Accidental overdose of DOACs 
and concurrent administration drugs that interact with 
DOACs or cause a relative excess of DOACs due to 

impaired kidney function, etc. If an overdose is sus-
pected, whereas most DOACs have a half-life of about 
12 h without bleeding. Before complications, only close 

Fig. 4 Forest map of meta-analysis of Hypertension

Fig. 5 Forest map of meta-analysis of Thrombus recanalization after anticoagulation

Fig. 6 Forest map of meta-analysis of Bleeding after anticoagulation

Table 2 Results of publication bias detection for each index

Indicator PLT ALB TBIL Scr History of hypertension Thrombus recanalization Bleeding Events

P value 0.446  0.114 0.404 0.998 0.078 0.103 0.458
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observation of the patient can be done, if necessary, in 
misuse activated charcoal can be taken orally within 2 to 
4 h to reduce drug absorption. At present, there are some 
effective antagonists against DOACs-such as Andexanet 
alfa and idarucizumab are the currently approved spe-
cific reversal agents for oral factor (F)Xa inhibitors and 
dabigatran, respectively [45]. Moreover, more and more 
specific antagonists are gradually put into clinical trials. 
For patients with bleeding, corresponding hemostatic 
measures can be taken. For patients taking dabigatran, 
diuretics may be considered to promote their excretion 
[43]. Other treatment package include fluid therapy, infu-
sion of red blood cells, platelets or fresh ice if necessary 
frozen plasma, etc., suitable patients can also consider 
the application of tranexamic acid and Vasopressin. If a 
patient has a fatal bleeding event, Prothrombin complex 
concentrate (PCC) is a concentrate of coagulation factors 
II, IX, and X or II, VII, IX, and X and the concentration 
of coagulation factors in PCC is approximately 25 times 
greater than in human plasma [46]. Our study found that 
anticoagulant therapy not only facilitates the recanaliza-
tion of clots but also does not increase the incidence of 
bleeding. This suggests that anticoagulant therapy is safe 
for cirrhotic patients with portal vein thrombosis, which 
may be related to the recanalization of portal vein throm-
bosis after anticoagulant therapy, thereby reducing portal 
vein pressure, and the severity of esophageal and gastric 
varices, thereby reducing the incidence of gastrointesti-
nal bleeding [42].

In conclusion, for patients with cirrhosis accompanied 
by albumin and platelet decline, timely supplementation 
is needed to prevent the occurrence of PVT. In addi-
tion, although the use of anticoagulant therapy does not 
significantly increase the risk of bleeding, it indicates 
that anticoagulant therapy has a good clinical applica-
tion prospect in patients with cirrhosis. Although there 
are some differences in medical policies and anticoagu-
lation programs in different countries, when starting an 
anticoagulation program, it should be carefully evalu-
ated according to the specific clinical situation of patients 
and the risks and benefits of anticoagulation therapy to 
ensure effectiveness and safety. Future research should 
focus on how to optimize the individualized regimen of 
anticoagulation therapy and explore more new treatment 
options.

Limitations of this study: (1) Due to the short follow-up 
time of most of the included literatures in this study, the 
long-term efficacy and safety of anticoagulation therapy 
could not be fully evaluated; (2) Due to the limitation of 
literature search, it is impossible to explore and study the 
anticoagulant effect of different oral anticoagulants. (3) 
At the same time, meta-analysis studies on D-II polymer 
and PTA have not been conducted, and other indicators 

need to be further improved in the future to further 
improve the risk factors of cirrhosis complicated with 
portal vein thrombosis, so as to provide further support 
and basis for clinical treatment. (4) In addition, while 
DOACs is promising for use in patients with cirrhosis, its 
long-term safety needs more clinical evidence, especially 
in patients with severe liver insufficiency.
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