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Abstract 

Background & Aims: Liver cirrhosis is complicated by bleeding from portal hypertension but also 

by portal vein thrombosis (PVT). PVT occurs in about 20%–50% of patients with cirrhosis, and is a 

warning sign for poor outcome. It is a challenge to treat patients with cirrhosis using 

anticoagulants, because of the perception that the coexistent coagulopathy could promote 

bleeding. We performed a systematic review and meta-analysis to determine the effects of 

anticoagulant therapy in patients with cirrhosis and PVT. 

 

Methods: We searched the Pubmed, ISI Web of Science, SCOPUS, Cochrane databases through 

February 14, 2017 for studies that assessed the effect of anticoagulant therapy vs no treatment in 

patients with cirrhosis and PVT. We performed a meta-analysis to estimate the effect of 

anticoagulant treatment vs no therapy on recanalization and progression of PVT in patients with 

cirrhosis. We also assessed variceal and non-variceal bleeding. 

 

Results: We analyzed data from 8 studies, comprising 353 patients, that assessed the effects of 

anticoagulant therapy (low-weight heparin or warfarin vs no therapy) in patients with cirrhosis 

and PVT; these studies reported rates of complete and partial recanalization. A significantly higher 

proportion of patients treated with anticoagulants underwent PVT recanalization than patients 

that did not receive anticoagulants (71% vs 42%, respectively; P<.0001). From 6 studies 

(comprising 217 patients), 53% of patients treated with anticoagulants vs 33% of patients who did 

not receive anticoagulants had complete PVT recanalization (P=.002). From 6 studies (comprising 

225 patients), PVT progressed in 9% of patients treated with anticoagulants vs 33% of patients 

who did not receive these drugs (P<.0001). Six studies (257 patients) reported rates of any 

bleeding; there was no difference in the proportions of patients with major or minor bleeding 

between groups that did vs did not receive anticoagulants (11% for both groups). Four studies 

(comprising 158 patients) reported rates of spontaneous variceal bleeding, which occurred in a 

significantly lower proportion of patients who received anticoagulants vs those who did not 

(P=.04). 

 

Conclusions: Based on a systematic review and meta-analysis, patients with cirrhosis and PVT who 

receive anticoagulant therapy have increased recanalization and reduced progression of 

thrombosis, compared to patients who do not receive anticoagulants, with no excess of major and 

minor bleedings and less incidence of variceal bleeding. 

 

KEY WORDS: outcome, complication, LWMH, vitamin K antagonists 
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Introduction 

Liver cirrhosis (LC) has long been considered a clinical setting associated with a coagulopathy-

related bleeding risk but this paradigm has been challenged because, apart from gastrointestinal 

bleeding, spontaneous bleeding is not frequent in LC as depicted by low rate of intracranial 

hemorrhage compared to control population
1
. Furthermore,  both spontaneous and provoked 

bleedings are unrelated to  platelet count and clotting changes
2
. 

Conversely, there is a growing body of evidence that LC patients suffer also  from thrombosis in 

the portal and systemic circulation
3
. Portal vein thrombosis (PVT) occurs in approximately 20% of 

LC patients, particularly in those with advanced cirrhosis, and it is considered a hallmark of poor 

outcomes. However, treating PVT with anticoagulants could be difficult to implement because the 

coexistence of a coagulopathy may be a potential barrier. Of note is also the fact  that the 

“coagulopathy” of LC patients is difficult to be accurately assessed with standard laboratory 

indexes such as Prothrombin time(PT)- International normalized ratio (INR)
4
. Despite this, a few 

studies analyzed safety and efficacy of anticoagulants in LC patients with PVT
3
. A previous meta-

analysis on this field reported that anticoagulants might be safe and effective in reducing PVT but 

inclusion of both comparative and non-comparative studies limits conclusions
5
. In another recent 

study in PVT patients with and without cirrhosis, anticoagulants were shown to reduce 

thrombosis recurrence, but no data regarding the effect in cirrhotic patients were reported
6
.  

To explore this issue, we performed a meta-analysis where only trials comparing the effect of 

anticoagulant therapy vs no treatment in cirrhotic patients with PVT were included.  

Methods 

ELIGIBILITY CRITERIA. 
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Types of studies: clinical studies that assessed the effect of anticoagulant therapy vs no treatment 

in cirrhotic patients with PVT were included. No language, publication date, or publication status 

restrictions were imposed.  We conducted all analyses according to the intention-to-treat 

principle. For trials with a factorial design, we based main results on 2-way analyses, that is, all 

trial participants receiving anticoagulants were compared with all  non-anticoagulated treated 

ones.  

 

INFORMATION SOURCES. 

The studies were identified by searching electronic databases. This search was applied to Pubmed, 

ISI Web of Science, SCOPUS and Cochrane database. The last search was run on February 14, 

2017. Reference lists of all studies included in the present metanalysis were screened for 

potential additional eligible studies. 

SEARCH.   

Two investigators (D.P. and L.L.) independently searched in the electronic databases combining 

the following text terms and MeSH terms: (("portal vein"[MeSH Terms] OR ("portal"[All Fields] 

AND "vein"[All Fields]) OR "portal vein"[All Fields]) AND ("thrombosis"[MeSH Terms] OR 

"thrombosis"[All Fields])) AND ("liver cirrhosis"[MeSH Terms] OR ("liver"[All Fields] AND 

"cirrhosis"[All Fields]) OR "liver cirrhosis"[All Fields] OR "cirrhosis"[All Fields] OR "fibrosis"[MeSH 

Terms] OR "fibrosis"[All Fields]) AND ("anticoagulants"[Pharmacological Action] OR 

"anticoagulants"[MeSH Terms] OR "anticoagulants"[All Fields] OR "anticoagulant"[All Fields]) AND 

"humans"[MeSH Terms]Studies. We limited our search to human studies. 

  

STUDY SELECTION. 

Two authors (L.L., D.P.) independently reviewed titles and abstracts generated by search. Studies 

were excluded if the title and/or abstract showed that the papers did not meet the selection 

criteria of our meta-analysis. For potentially eligible studies or if the relevance of an article could 

not be excluded with certitude we procured the full text. Disagreements were resolved by 

discussion between L.L. and D.P.; if no agreement reached, a third author (F.V.) decided. 
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Studies not including an untreated  control group  and animal studies were excluded. Case 

reports, editorials, commentaries, letters, review articles, guidelines were also excluded from the 

analysis.  

We defined the following exclusion criteria: (1)  studies where portal vein thrombosis developed 

in non-cirrhotic patients;  (2) studies unrelated to our topic; (3) studies where portal vein 

thrombosis developed after  liver transplantation or other  major surgical  procedures . 

Quality assessment 

Data quality was evaluated modifying the questions previously reported by Xingshun
5
 (see 

supplementary data, Table 1) 

Main analysis 

We evaluated the effect of anticoagulant treatment vs no therapy on recanalization and 

progression of PVT in patients with cirrhosis. Furthermore, variceal and non-variceal bleedings 

were assessed. This review was conducted and reported according to the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis) Statement issued in 2009
7
. 

Statistical analysis 

We allocated the results of each trial as dichotomous frequency data. We considered a P value 

<0.05 as significant. Odds Ratios (OR) and 95% confidence intervals (CIs) were calculated. Data 

were pooled and compared with a random-effect model. Meta-regression was performed by 

means of a weighted regression after log transformation of each OR value. The presence of 

publication bias was evaluated by using the Egger's test
8
. Statistical heterogeneity was calculated 

by the I
2
 

9
. The I

2
 value estimates the amount of variance across studies due to heterogeneity 

rather than chance. We considered the following scores: I
2
 < 30% for mild heterogeneity, 30–50% 

for moderate heterogeneity, and >50% for severe heterogeneity. The software Comprehensive 

Meta Analysis (version 2.2.064, USA, 2011) and R (version 3.1.2, Vienna, 2014)  supported the 
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analysis. Presence of publication bias was explored using funnel plots of effect size against 

standard error.  

Results  

Eight studies, including 353 patients, assessed the effect of anticoagulant therapy 

(LWMH/Warfarin vs no therapy) in patients with cirrhosis and PVT
10-17

; clinical characteristics of 

the studies are reported in table 1. Anticoagulant treatment consisted of low-molecular weight 

heparin (LMWH) or vitamin K antagonists and lasted about 6 months; follow-up was about 2 years 

(see table 1). 

Eight studies (n=353) analyzed the rate of PVT recanalization, including complete and partial 

recanalization; recanalization was 71% and 42% in anticoagulant-treated and untreated patients, 

respectively. Recanalization of PVT was significantly higher in cirrhotic patients treated with 

anticoagulants compared with untreated ones (O.R.: 4.8; 95% C.I., 2.7-8.7; p<0.0001) (Figure 2, 

panel A). No heterogeneity (I
2
=3.8, p=0.400) among trials was observed; the publication bias was 

not statistically significant (Egger’s test, p=0.07).  

Six studies (n=217) analyzed the rate of complete PVT recanalization, that was 53% and 33% in 

anticoagulant-treated and untreated patients, respectively. Complete recanalization of PVT was 

significantly higher in anticoagulant-treated patients compared with untreated ones (O.R.: 3.4; 

95% C.I., 1.5-7.4; p=0.002) (Figure 2, panel B). No heterogeneity (I
2
=9, p=0.356) among trials was 

observed; the publication bias was statistically significant (Egger’s test, p=0.004).  

Six studies (n=225) evaluated PVT progression (Figure 2, panel B). The incidence of PVT 

progression was 9% and 33% in anticoagulant-treated and untreated patients, respectively. The 

rate of PVT progression was significantly lower in anticoagulant-treated patients compared with 
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untreated ones (O.R.: 0.141; 95% C.I., 0.06-0.31; p<0.0001) (Figure 2, panel B). No heterogeneity 

(I
2
=0, p=0.461) and no evidence of publication bias (Egger’s test, p=0.791) was observed.  

Six studies (n=257 patients) reported the rates of any bleeding. No significant difference was 

found for major plus minor bleedings (11% in both anticoagulant-treated patients and untreated 

ones). There was no heterogeneity among trials (I
2
=18, p=0.293) and no evidence of publication 

bias (Egger’s test, p=0.795) was observed.  

Four studies (n=158 patients) reported the rates of spontaneous variceal bleedings; a significant 

difference was found for variceal bleedings (2% vs 12% in anticoagulant-treated patients vs 

untreated ones, respectively). The rate of variceal bleedings was significantly lower in   

anticoagulant-treated patients compared to untreated ones (O.R.: 0.232; 95% C.I., 0.06-0.94; 

p=0.04) (Figure 2, panel C). No heterogeneity among trials (I
2
=0, p=0.618) and no evidence of 

publication bias (Egger’s test, p=0.533) was observed.  

Meta-regression analysis (table 2) showed that duration of anticoagulation did not influence  

outcomes. LMWH, but not warfarin, was significantly associated with a complete PVT resolution 

as compared to untreated patients, while both LMWH and warfarin were effective in reducing 

PVT progression. Compared to controls, no excess of bleeding was observed with both  

anticoagulants while a significant reduction of variceal bleeding was detected with LMWH.  

Among anticoagulated patients, no difference was found between warfarin and LMWH after 

adjustment for study typology. Of note, a significantly higher rate of PVT progression was 

reported in retrospective studies as compared to prospective ones. 
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Discussion 

The results of this meta-analysis shows that, in LC patients with PVT, anticoagulant drugs such as   

low-molecular weight heparin or warfarin are useful for treatment of thrombosis and its sequalae 

and are not associated with enhanced bleeding risk. 

Since 1970s it has been suggested that LC may be complicated by PVT but the underlying 

mechanism as well as the clinical impact of this clotting changes were unclear. While the 

mechanism of hyper-coagulation is still matter of debate
18

, the clinical relevance of this finding 

became evident when observational studies documented an enhanced risk of thrombosis not only 

in portal but also in systemic circulation
19

. Due to the negative impact of PVT in terms of vascular 

complications including increase of portal hypertension and bleeding risk, and higher 

complications in early post-liver transplantation period
20

, prevention of thrombotic risk would be 

an important goal but so far clinical and laboratory variables to adequately assess the thrombotic 

risk in LC patients are limited. In particular, INR and platelet count are not reliable markers for 

predicting complications in LC patients
21

. Thromboelastography (TEG) might be a promising tool 

for monitoring of hemostatic functions in patients with and without LC
22, 23

; it is frequently used 

during major surgical procedures such as liver transplantation and cardiovascular surgery
24

. 

However, despite an improved degree of standardization, it still deserves further investigation as 

no data regarding its predictive value in LC population are available. 

 Treatment of cirrhotic patients with PVT is challenging because, compared to other clinical 

settings, in LC carries per se a gastrointestinal-related bleeding risk, which could minimize the 

potentially beneficial effect of anticoagulants. The present study shows, however, that whatever 

is the anticoagulants, a beneficial clinical efficacy was detected.  This was evidenced by the 

positive effects in terms of recanalization as well as progression rate of PVT. While complete and 
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partial recanalization occurred in >70% of patients, complete recanalization was detectable in 

approximately 50%; these positive effects were observed after approximately 6 months of 

treatment. Progression of thrombosis was another variable, which was positively influenced by 

anticoagulants (lower risk of progression or clot regression); thus, if not treated, >30% of patients 

could experience progression. Of particular interest was the fact that anticoagulant treatment 

was safe as no increase in major and minor bleedings was seen in anticoagulant-treated patients. 

Data regarding safety were independent from liver failure degree and are consistent with a  

previous report in cirrhosis without PVT where anticoagulant treatment did not increase the 

bleeding risk
25

. We also analyzed if anticoagulants may unfavorably affect variceal bleeding but, 

conversely, anticoagulants showed to be protective. This is consistent with a previous report in 

non-cirrhotic PVT showing that anticoagulants protected against variceal bleeding; the authors 

suggested that thrombosis reduction could limit blood pressure increase in the portal circulation 

and  eventually  prevent variceal rupture
26

.  

Subgroup analysis showed that LMWH treatment was effective for PVT resolution and 

progression, and was associated with a significant lower rate of variceal bleeding. Conversely, 

warfarin  had similar safety profile but was  effective only  on PVT progression; however, this 

result should be interpreted with caution as most studies on warfarin were retrospective, and no 

data on anticoagulation quality was available. 

The study has implications and limitations. An  implication of this report is that in cirrhosis with 

PVT anticoagulants yield >50% PVT recanalization, lower PVT progression and are safe. However, 

this meta-analysis is limited by the small sample size, which globally included about 350 cirrhotic 

patients, lack of information regarding site and extension of thrombi and by the fact that results 

stem from non-randomized controlled trials. Our data would suggest a different impact of 
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anticoagulation treatments on PVT outcomes but this finding is limited by study methodology and 

sample size and, thereby, needs to be confirmed by randomized clinical trials. For this reason, it 

would be also interesting to know the impact of  non-vitamin K antagonist  oral anticoagulants in 

PVT of cirrhotic patients. 

 In conclusion, the results of this meta-analysis show that anticoagulants are efficacious and safe 

for treatment of PVT in cirrhotic patients but suggest the need of planning interventional clinical 

trials with larger sample size to corroborate this apparent clinical usefulness.  
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Figures legend. 

Figure 1. Flow-chart of studies: search and selection  

Figure 2.  

Panel A: Meta-analysis of studies investigating complete recanalization of portal vein thrombosis 

according to anticoagulant treatment. 

Panel B. Meta-analysis of studies investigating progression of portal vein thrombosis according to 

anticoagulant treatment. 

Panel C. Meta-analysis of studies investigating variceal bleeding according to anticoagulant 

treatment. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 

REFERENCES 

 

1. Lai CH, Cheng PY, Chen YY. Liver cirrhosis and risk of intracerebral hemorrhage: a 9-year follow-up 

study. Stroke 2011;42:2615-7. 

2. Violi F. Should the term coagulopathy in cirrhosis be abandoned? JAMA Intern Med 2015;175:862-

3. 

3. Lisman T, Violi F. Cirrhosis as a risk factor for venous thrombosis. Thromb Haemost 2017;117:3-5. 

4. Blasi A. Coagulopathy in liver disease: Lack of an assessment tool. World J Gastroenterol 

2015;21:10062-71. 

5. Qi X, De Stefano V, Li H, et al. Anticoagulation for the treatment of portal vein thrombosis in liver 

cirrhosis: a systematic review and meta-analysis of observational studies. Eur J Intern Med 

2015;26:23-9. 

6. Ageno W, Riva N, Schulman S, et al. Long-term Clinical Outcomes of Splanchnic Vein Thrombosis: 

Results of an International Registry. JAMA Intern Med 2015;175:1474-80. 

7. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews and meta-

analyses: the PRISMA statement. PLoS Med 2009;6:e1000097. 

8. Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis detected by a simple, graphical 

test. BMJ 1997;315:629-34. 

9. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical trials: is 

blinding necessary? Control Clin Trials 1996;17:1-12. 

10. Francoz C, Belghiti J, Vilgrain V, et al. Splanchnic vein thrombosis in candidates for liver 

transplantation: usefulness of screening and anticoagulation. Gut 2005;54:691-7. 

11. Garcovich M ZM, Ainora ME, Annicchiarico BE, Ponziani FR, Cesario V, et al. Clinical outcome of 

portal vein thrombosis (PVT) in cirrhotic patients: observe or treat? . Hepatology (Baltimore, Md) 

2011;54:1261A–2A. 

12. Senzolo M, T MS, Rossetto V, et al. Prospective evaluation of anticoagulation and transjugular 

intrahepatic portosystemic shunt for the management of portal vein thrombosis in cirrhosis. Liver 

Int 2012;32:919-27. 

13. Cai M, Zhu K, Huang W, et al. Portal vein thrombosis after partial splenic embolization in liver 

cirrhosis: efficacy of anticoagulation and long-term follow-up. J Vasc Interv Radiol 2013;24:1808-

16. 

14. Chung JW, Kim GH, Lee JH, et al. Safety, efficacy, and response predictors of anticoagulation for the 

treatment of nonmalignant portal-vein thrombosis in patients with cirrhosis: a propensity score 

matching analysis. Clin Mol Hepatol 2014;20:384-91. 

15. Risso A SD, Martini S, Rizzetto M, Salizzoni M. Liver transplantation in cirrhotic patients with portal 

vein thrombosis: a single centre experience. Dig Liver Dis 2014;46:e40. 

16. Chen H, Liu L, Qi X, et al. Efficacy and safety of anticoagulation in more advanced portal vein 

thrombosis in patients with liver cirrhosis. Eur J Gastroenterol Hepatol 2016;28:82-9. 

17. Wang Z, Jiang MS, Zhang HL, et al. Is Post-TIPS Anticoagulation Therapy Necessary in Patients with 

Cirrhosis and Portal Vein Thrombosis? A Randomized Controlled Trial. Radiology 2016;279:943-51. 

18. Violi F, Ferro D. Clotting activation and hyperfibrinolysis in cirrhosis: implication for bleeding and 

thrombosis. Semin Thromb Hemost 2013;39:426-33. 

19. Ambrosino P, Tarantino L, Di Minno G, et al. The risk of venous thromboembolism in patients with 

cirrhosis. A systematic review and meta-analysis. Thromb Haemost 2017;117:139-148. 

20. Chen H, Turon F, Hernandez-Gea V, et al. Nontumoral portal vein thrombosis in patients awaiting 

liver transplantation. Liver Transpl 2016;22:352-65. 

21. Napolitano G, Iacobellis A, Merla A, et al. Bleeding after invasive procedures is rare and 

unpredicted by platelet counts in cirrhotic patients with thrombocytopenia. Eur J Intern Med 

2017;38:79-82. 

22. Lloyd-Donald P, Vasudevan A, Angus P, et al. Coagulation in acutely ill patients with severe chronic 

liver disease: Insights from thromboelastography. J Crit Care 2017;38:215-224. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 

23. Stravitz RT. Potential applications of thromboelastography in patients with acute and chronic liver 

disease. Gastroenterol Hepatol (N Y) 2012;8:513-20. 

24. Raja K, Jacob M, Asthana S. Portal vein thrombosis in cirrhosis. J Clin Exp Hepatol 2014;4:320-31. 

25. Villa E, Camma C, Marietta M, et al. Enoxaparin prevents portal vein thrombosis and liver 

decompensation in patients with advanced cirrhosis. Gastroenterology 2012;143:1253-60 e1-4. 

26. Hall TC, Garcea G, Metcalfe M, et al. Impact of anticoagulation on outcomes in acute non-cirrhotic 

and non- malignant portal vein thrombosis: a retrospective observational study. 

Hepatogastroenterology 2013;60:311-7. 

 

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Table 1. Characteristics of studies included in the meta-analysis 

Author/ 

Year 

Study 

Desig

n 

Study 

Population 

Anticoagulate

d patients / 

controls (n) 

Age 

(years

) 

Follow 

up 

Duration of 

anticoagulatio

n 
Type of 

Anticoagulatio

n 

Indexes 

of LC 

severity 

Thrombotic outcomes 

Bleeding outcomes 
Month

s 

Months PVT 

Recanalizatio

n  

PVT 

unchange

d 

PVT 

Extensio

n  

Francoz 

(2005) 
10

 

P 

CS 

 

Cirrhotic 

patients listed 

for 

transplantation 

19 treated 
49 

36 8.1 

LMWH 

(Nadroparin 

5700 UI/day) 

followed by 

acenocumarol 

(INR target 2.5) 

MELD: 

13.0 

(overall) 

CTP: 

A=26% 

B=41% 

C=33% 

8/19 10/19 1/19 
1 post-procedural 

bleeding 

10 untreated  - - 0/10 4/10 6/10 None reported 

Garcovich 

(2011)
11

  

R 

CS 

Cirrhotic 

patients  with 

non-malignant 

PVT 

15 treated 

NR 

6 3-6 LMWH 
Only 

CTP A 

and B 

7/15 

NR NR NR 
15 untreated  - - 5/15 

Senzolo 

(2012) 
12

 

P 

CS 

 

Cirrhotic 

patients with 

non-malignant 

PVT 

35 treated*** 55.5 24 6 

LMWH 

(Nadroparin 95 

antiXa U/Kg 

body weight td) 

MELD: 

12.6 

CTP: 

A=11; 

B=16; 

C=8. 

12/33 

complete 

9/33 partial 

(>50%) 

7/33 5/33 

1 cerebral, 1 epistaxis, 

1 haematuria, 1 

variceal 

21 untreated 52.3  - - 

MELD: 

13.7 

CTP: 

A=5; 

B=9; 

C=7. 

1/21 NR 15/21 5 variceal  

Cai 

(2013) 
13

 
R 

CS 

Patients with 

hypersplenism 

caused by 

cirrhotic portal 

hypertension 

5 treated 52.8 37 3 

2 pts: LMWH 

(Nadroparin 85 

IU/Kg every 

12h) 

3 pts: warfarin 

CTP: 

A=4; 

B=1; 

C=0. 

4/5 all 

complete 
1/5 0/5 None reported 
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underwent to 

partial splenic 

embolization 

(PSE). 

6 untreated  - - 

CTP: 

A=2; 

B=4; 

C=0. 

NR NR 2/6 

1 variceal, 1 variceal 

with hematemesis, 1 

melena 

Chung 

(2014) 
14

 

R 

CS 

Cirrhotic 

patients with 

non-malignant 

PVT 

14 treated 59.4 4 3.7 Warfarin 

CTP: 

A=6; 

B=8; 

C=0. 

11/14 (6 

complete, 5 

partial) 

2/14 1/14 None reported 

14 untreated 58.7  - - 

CTP: 

A=7; 

B=6; 

C=1. 

5/14 (3 

complete and 

2 partial) 

2/14 3/14 

1 variceal, 1  
subarachnoid 

hemorrhage 

Risso 

(2014)
15

 
R 

Cirrhotic 

patients with 

non-malignant 

PVT liver 

transplantation 

50 treated NR NR NR NR NR 35/50 NR NR 
17% all minor 

bleedings 

20 untreated   -  NR 8/20 NR NR NR 

Chen 

(2015) 
16

 

R 

CS 

Cirrhotic 

patients with 

non-malignant 

PVT 

30 treated 44.9 33 7.6 Warfarin 

MELD: 

9.9 

CTP: 

7.68 

15/22 4/22 3/22 

4 

hematemesis/melena, 

1 epistaxis, 3 gingival 

36 untreated 47.8  - - 

MELD: 

8.9 

CTP: 

7.71 

4/16 6/16 6/16 None reported 

Wang^ 

(2016) 
17

 

P 

RCT 

Cirrhotic 

patients with 

PVT who 

underwent 

TIPS placement 

31 treated 54.5 12 12 Warfarin 

MELD: 

10.6 

CTP: 7.3 

31/31 0/31 0/31 
3 gastrointestinal (1 

variceal) 

33 untreated 55.0  - - 

MELD: 

7.6 

CTP: 

10.9 

30/32 1/32 1/32 
2 gastrointestinal (1 

variceal) 

*2 patients with unknown outcome; **1 patient with unknown outcome; ^12-months outcomes; *** two patients were excluded 

after enrollment. CTP: Child-Turcotte-Pugh, CS: cross-sectional, INR: international normalized ratio, LC: liver cirrhosis, LWMH: low-
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molecular weight heparin, MELD: Model for End-Stage Liver Disease, NR: not reported,  P: prospective, PVT: portal vein thrombosis, 

R: retrospective, RCT: randomized control study, UFH: unfractionated heparin. 
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Table 2. Meta-regression analysis for each outcome  

Study-level 

factors 

Complete Recanalization of PVT  Progression of PVT Variceal Bleeding 

Pooled OR 

over 

subgroup 

95% CI p-value Pooled OR 

over 

subgroup  

95% CI p-value Pooled OR 

over 

subgroup  

95% CI p-value 

Duration of 

anticoagulatio

n (per month) 

0.872 0.661-1.152 0.389 1.100 0.826-1.467 0.550 1.264 0.986-1.620 0.206 

Type of Anticoagulation 

LMWH (vs. 

untreated) 
8.386 3.287-21.393 0.011 0.062 0.040-0.097 <0.001 0.103 0.040-0.264 0.041 

Warfarin (vs. 

untreated) 
2.232 0.742-6.720 0.226 0.338 0.238-0.479 0.004 0.713 0.318-1.600 0.499 

Warfarin (vs 

LMWH) 
0.266 0.062-1.131 0.147 5.446 3.089-9.960 0.004 6.925 2.002-23.952 0.0924 

Warfarin (vs 

LMWH), 

adjusted by 

study design 

0.057 0.002-1.651 0.194 2.060 0.749-5.664 0.256 4.368 0.158-119.78 0.545 

Study Design  

R (vs P) 0.420 0.075-2.349 0.379 5.890 3.642-9.526 0.002 6.476 1.284-32.661 0.152 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

CI: confidence intervals, LWMH: low-molecular weight heparin, OR: odds ratio P: prospective, R: retrospective. 
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