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Definition
Budd Chiari Syndrome (BCS)

Occlusion of hepatic veins, from the small hepatic veins to the entrance of the
right atrium

Extra Hepatic Portal Vein Obstruction (EHPVO)

Obstruction of the extrahepatic portal vein:

• With or without thrombosis of the intrahepatic portal veins

• With or without thrombosis of the splenic or superior mesenteric veins

Mesenteric vein thrombosis

Splenic vein thrombosis



Epidemiology
Budd Chiari Syndrome (BCS)

Annual incidence 0.4-0.8 per million individuals in Western
countries

Extra Hepatic Portal Vein Obstruction (EHPVO)

Annual incidence 0.7 per 100,000 individuals

1 per cent of autopsies (one-third non-malignant and non-cirrhotic
EHPVO)

Superior Mesenteric Vein Thrombosis

Annual incidence 2.7 per 100,000 individuals

Reviewed in Martinelli & De Stefano et al, Thromb Haemost 2010; 103:1136



Risk factors for SVT

Thatipelli et al, Clin Gastroenterol Hepatol. 2010; 



Ageno et al, JAMA Int Med 2015 



Martinelli & De Stefano, Thromb Haemost 2010;103:1136



Martinelli & De Stefano, 

Thromb Haemost 2010



De Stefano et al, Thromb Haemost 2016;115:240

MPN are frequent in non-cirrhotic and non malignant SVT



De Stefano et al, Thromb Haemost 2016;115:240

JAK2 V617F is frequent in SVT



De Stefano et al, Thromb Haemost 2016;115:240

JAK2 V617F is frequent in SVT



De Stefano et al, Thromb Haemost 2016;115:240

CALR mutations are not frequent in SVT





Non-cirrhotic and non-malignant

splanchnic vein thrombosis

Laboratory investigation
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De Stefano et al, Thromb Haemost 2016;115:240



Outcomes

• Recurrent thrombosis

• Bleding

• Evolution to MPN



280 of 831 patients with SVT had the JAK2V617F mutation,

for a mean prevalence of 33.7%

Five studies provided data on development of MPN during

follow-up in patients with JAK2 mutation and without an overt

MPN at the time of SVT diagnosis (21 of 41 patients, 51.2%,

developed overt MPN)

Dentali et al, Blood 2009;113:5617

SVT predicts MPN during the follow-up



SVT predicts MPN during the follow-up

Colaizzo D et al, Thromb Res 2013;132:e99



SVT predicts MPN during the follow-up

Danish National Health Service  1994-2011 [Sogaard K et al, Blood 2015;126:957)



1847 patient-years of follow up (28% treated with warfarin)

Major bleeding 6.9/100 patient-years

Independent predictors

➢ Esophageal varices HR 2.63 (95% CI 1.72-4.03)

➢ Warfarin HR 1.91 (95% CI 1.25-2.92)

Recurrent thrombosis 3.5/100 patient-years

Independent predictors

➢ Oral contraceptives HR 2.2 (95% CI 1.09-4.45)



3.8 per 100 patient- years 
(95% CI, 2.7-5.2)

7.3 per 100 patient-years
(95% CI, 5.8-9.3)







• LMWH may be preferred over VKA if there

is active malignancy, liver disease, or 

thrombocytopenia. 

ISTH International registry on SVT:
Therapeutic strategies according

to the site of thrombosis

Treatment BCS 

(n: 51)

PVT 

(n:244)

MVT 

(n: 67)

SpVT

(n: 19)

Multiple site

(n:232)

No treatment 31.4% 33.2% 9.0% 15.8% 12.9%

UFH 15.7% 4.9% 9.0% 0 16.4%

LMWH/fonda

parinux

49% 58.6% 83.6% 84.2% 71.8%

VKA 47.1% 31.6% 61.2% 63.2% 60.8%

Thrombolysis 3.9% 0 1.5% 0 2.6%

Ageno et al Semin Thromb Haemost 2014



Efficacy and safety of VKA therapy after portal vein thrombosis in non-cirrhotics

136 patients, median follow-up 46 months (84 on VKA), retrospective

cohort study

GI bleeding 12.5 (95% CI 10-15) 100 pt/y 

Recurrent venous thrombosis 5.5 (95% CI 3.8-7.2) 100 pt/y

Condat et al Gastroenterology 2001



• Thrombotic events

– On treatment 5.6 per 100 pt-y (95% CI, 3.9-8.0)

– After discontinuation 10.5 per 100 pt-y (95% CI, 6.8-16.3)

– Never treated 9.2 per 100 pt-y (95% CI, 5.7-15.1)

Ageno et al, JAMA Intern Med. 2015;175(9):1474-80

ISTH registry: long-term clinical outcome



• Major bleeding events

– On treatment 3.9 per 100 pt-y (95% CI, 2.6-6.0)

– After discontinuation 1.0 per 100 pt-y (95% CI, 0.3-4.2)

– Never treated 5.8 per 100 pt-y (95% CI, 3.1-10.7)

Ageno et al, JAMA Intern Med. 2015;175(9):1474-80

ISTH registry: 
long-term clinical outcome



Safety of VKAs for SVT: multicenter

retrospective cohort study

Demographic characteristics Patients with SVT

Number 375

Age (years), median (IQR) 53 (43-63)

Males 54.7%

Unprovoked SVT 37.1%

Haematologic cancer 21.6%

Cirrhosis 15.2%

Solid cancer 10.7%

Recent surgery 8.0%

Inflammation/infection 6.7%

Esophageal varices: 23.2% 

Riva N et al J Thromb Haemost 2015



Safety of VKAs for SVT: multicenter

retrospective cohort study

Riva N et al J Thromb Haemost 2015

Time-point Cumulative number of 

events

Incidence rate of major 

bleeding (95% CI)

6 months 5 2.85 per 100 pt-y (1.18-

6.84)

1 year 7 2.18 per 100 pt-y (1.04-

4.56)

2 years 10 1.83 per 100 pt-y (0.99-

3.41)

5 years 13 1.41 per 100 pt-y (0.82-

2.44)

End of follow-up 15 1.24 per 100 pt-y (0.75-

2.06)

Predictors of bleeding: esophageal varices
(HR 4.9, 1.4-17.1), IBD (HR 15.2, 0.99-233.1)



• 16 observational studies

• Complete portal vein recanalization in anticoagulated pts 41.5% 

(95% CI, 29.2-54.5; I2 = 82.2%, p<0.0001)

Anticoagulation OR 4.16 (95% CI, 1.88-9.20, p=0.0004)

• Thrombus progression in anticoagulated pts 5.7% 

(95% CI, 2.0-11.3; I2 = 48.6%, p=0.0698)

Anticoagulation OR 0.061 (95% CI, 0.019-0.196, p<0.0001)

• Anticoagulation-related bleeding complications 3.3% 

(95% CI, 1.1-6.7; I2 = 53.5%, p=0.018)



• Symptomatic splanchnic vein thrombosis (portal, mesenteric, 

and/or splenic vein thromboses): anticoagulation over no 

anticoagulation (Grade 1B) 

• Incidentally detected splanchnic vein thrombosis (portal, 

mesenteric, and/or splenic vein thromboses): no 

anticoagulation over anticoagulation (Grade 2C)



• LMWH may be preferred over VKA if there is active malignancy, liver 
disease, or thrombocytopenia. 

• The presence of a reversible provoking factor for splanchnic vein 
thrombosis, such as intraabdominal sepsis or recent surgery, supports 
stopping anticoagulant therapy after 3 months. 

• Absence of a reversible risk factor (eg, “unprovoked” thrombosis or 
presence of a persistent risk factor, such as myeloproliferative disease) and 
a low risk of bleeding support extended anticoagulant therapy.



In patients with incidental splanchnic vein thrombosis 
(AND CANCER), we suggest anticoagulant therapy in 
patients with thrombosis that appears to be acute, 
shows progression or extension over time, and in 
those who are not actively bleeding nor have a very 
high risk of bleeding. 

ISTH Guidance statements

Di Nisio et al. JTH 2015





• Minimum duration of treatment 3 months

• Discontinue when secondary to surgery or infections

• Indefinite treatment duration when secondary to 
cirrhosis, cancer (including MPN), autoimmune 
disorders, thrombus extension into the mesenteric
veins
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Patients (n)
121

(follow-up

in 95)

832 120 121 375 604 154

Exclusion 

criteria 
cirrhosis

solid cancer
None

Only PVT 

without cancer, 

cirrhosis, 

liver Tx, BCS

Only PVT 

without cancer, 

cirrhosis, 

liver Tx, BCS

SVT without

VKA
None

cirhosis

solid cancer

Recurrent 

thrombosis 

(patients % )

4.2 arterial

10.5 venous
7.8 venous

15.8

(either arterial 

and venous)

18.1 venous

1.8 arterial

2.4 venous
2.3 arterial

8.9 venous

1.9 arterial

14.2 venous

Recurrent 

thrombosis 

(% pt-years)
not available 3.5 venous

approx. 2.4

(either arterial 

and venous)

5.7

(either arterial 

and venous)

0.60 arterial

0.77 venous 

1.5 arterial

5.8 venous

0.4 arterial

2.9 venous 

Risk factors for 

thrombosis

Overt MPN

No VKA

Hormonal 

therapy

Multiple veins  

involved

No VKA MPN

Solid cancer 

MPN

Cirrhosis

Unprov.ked SVT  

Permanent risk 

factors

No VKA

Male gender

Age >45 yrs

No VKA

JAK2 V617F

MPN or absence of VKA are risk factors for recurrence after SVT



De Stefano et al Blood Cancer J 2016

VKA were prescribed in 85% of patients and the recurrence rate was 3.9 per 
100 pt-years, whereas in the small fraction (15%) not receiving VKA more 

recurrences (7.2 per 100 pt-years) were reported. 





- BCS  is confirmed to be the more severe event among SVT
- Splenomegaly should be likely considered either as an index of portal

hypertension and proliferation
- The role of leukocytosis as a risk factor for recurrence and bleeding calls for

cytoreduction

Risk factor for 
Thrombosis

Hazard ratio 
(95%CI)

Risk factor for 
Bleeding

Hazard ratio 
(95%CI)

WBC > 14x109/L 2.88 (1.32 – 6.28) WBC > 14x109/L 5.01 (1.43 – 17.56)

Thrombotic history 3.62 (1.22 – 10.78) CV risk factors 9.92 (2.54 – 38.73)

Budd-Chiari 3.03 (1.37-6.69)

Splenomegaly 2.66 (1.06 – 6.64)

Significant risk factors associated with incidence of thrombosis after SVT index by
stepwise selection (complete multivariate model included age > 60 years,
thrombosis hystory, CV risk factors, Hb > 15g/dL, Hct > 45%, WBC > 14x109/L, Plt >
500x109/L, splenomegaly, unprovoked event, hepatic event vs other splenic events,
VKA treatment, other treatments).



Are MPN patients with SVT candidates to a 
combined treatment of VKA plus aspirin ?



Hoekstra et al, J Thromb Haemost 2011;9:2208



Aspirin does not give any advantage over VKA



Are MPN patients with SVT candidates to
cytoreduction ?



Pooled analysis of 1500 cases – GIMEMA / ELN cohorts 2008-2018

De Stefano et al, Blood Cancer Journal 2018; 8: 112



Pooled analysis of 1500 cases – GIMEMA / ELN cohorts 2008-2018

De Stefano et al, Blood Cancer Journal 2018; 8: 112



Pooled analysis of 1500 cases – GIMEMA / ELN cohorts 2008-2018

De Stefano et al, Blood Cancer Journal 2018; 8: 112

Recurrence after splanchnic vein thrombosis is prevented only by VKA, whereas HU has
no effect.  In this setting HU is suggested only in the presence of hypercythemia or in 
the case of progressive disease.



The direct oral anticoagulants for the 

treatment of splanchnic vein thrombosis



DOAC Phase III VTE trials

Primary efficacy endpoint

van Es et al Blood 2014



DOAC Phase III VTE trials

Major bleeding

van Es et al Blood 2014



DOAC Phase III VTE trials

Bleeding components

van Es et al Blood 2014



De Gottardi et al Liver Int 2016  



De Gottardi et al Liver Int 2016  

3.5%



De Gottardi et al Liver Int 2016  

2.8%



Treatment of portal, mesenteric, and splenic vein thrombosis 
with rivaroxaban. A pilot, prospective cohort study

The direct oral anticoagulants for the 

treatment of splanchnic vein thrombosis



Rivaroxaban for the treatment of SVT: 

RIVASVT100 study

Inclusion criteria

• Symptomatic, objectively diagnosed portal, 
mesenteric or splenic vein thrombosis

Exclusion criteria

• Liver cirrhosis, ALT >3 times ULN, BCS, history
of variceal bleeding, portal vein cavernoma, 
creatinine clearance <30 mL/min, platelet count
<100,000mm3, therapeutic doses of anticoagulants
>7 days



Anticoagulation Forum guidance for the management 

of venous thrombosis in unusual sites

Guidance Statement: Given the absence of clinical experience

with the use of the direct oral anticoagulants in this setting, 

there is no evidence for or against their use in the 

management of patients with SVT.

If a decision to use these agents is made, their use should be

considered off label and careful patient counselling and 

clinical monitoring should follow. Ideally, patients receiving

direct oral anticoagulants should be included in prospective

cohort studies aimed to fill this knowledge gap.

Ageno W et al J Thromb Thrombol 2016


