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Abstract: Splanchnic vein thrombosis (SVT) including portal, mesenteric, splenic vein
thrombosis and the Budd-Chiari syndrome, is a manifestation of unusual site venous
thromboembolism. SVT presents with a lower incidence than deep vein thrombosis of the
lower limbs and pulmonary embolism, with portal vein thrombosis and Budd-Chiari syn-
drome being respectively the most and the least common presentations of SVT. SVT is
classified as provoked if secondary to a local or systemic risk factor, or unprovoked if the
causative trigger cannot be identified. Diagnostic evaluation is often affected by the lack of
specificity of clinical manifestations: the presence of one or more risk factors in a patient
with a high clinical suspicion may suggest the execution of diagnostic tests. Doppler
ultrasonography represents the first line diagnostic tool because of its accuracy and wide
availability. Further investigations, such as computed tomography and magnetic resonance
angiography, should be executed in case of suspected thrombosis of the mesenteric veins,
suspicion of SVT-related complications, or to complete information after Doppler ultrasono-
graphy. Once SVT diagnosis is established, a careful patient evaluation should be performed
in order to assess the risks and benefits of the anticoagulant therapy and to drive the optimal
treatment intensity. Due to the low quality and large heterogeneity of published data,
guidance documents and expert opinion could direct therapeutic decision, suggesting
which patients to treat, which anticoagulant to use and the duration of treatment.

Keywords: Budd-Chiari syndrome, mesenteric vein thrombosis, portal vein thrombosis,

splanchnic vein thrombosis, splenic vein thrombosis

Introduction

Splanchnic vein thrombosis (SVT) refers to thrombosis occurring in the splanchnic
venous circulation, which drains the digestive system from the lower oesophagus to
the upper two-thirds of the rectum.! SVT encompasses portal vein thrombosis
(PVT), mesenteric veins thrombosis (MVT), splenic vein thrombosis and the
Budd-Chiari syndrome (BCS). The BCS includes any obstruction of the hepatic
venous outflow located between the small hepatic venules and the confluence of the
inferior vena cava into the right atrium.” Thrombosis of the extrahepatic portal axis
with possible extension to other splanchnic veins is sometimes referred under the
term extrahepatic portal vein obstruction (EHPVO), although EHPVO can also
include other mechanisms of portal vein obstruction (e.g. neoplastic infiltration).>

Epidemiology

SVT is an unusual manifestation of venous thromboembolism (VTE). While usual
site VTE, i.e. deep vein thrombosis of the lower limbs and pulmonary embolism,
occur in about 70-270 cases per 100,000 person-years,® the incidence of SVT is at
least 25 times lower. Furthermore, a high variability in the incidence of SVT has
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been reported which may depend on the type of data
source, differences in diagnostic tests, site or type of
SVT -incidental or symptomatic- considered.’

PVT is the most frequent type of SVT. A prevalence of
1.0% was reported in a large population study evaluating
more than 23,000 consecutive autopsies,’ while an inci-
dence of 3.7 cases per 100,000 person-years was reported
in a large multicentre Swedish study.’

BCS is the least common manifestation of SVT, with
reported incidence rates of around 1-2 cases per million
inhabitants per year.* The estimated prevalence of BCS
varies across different countries, ranging from around 1-4

cases per million inhabitants in the West'®!!

12,13

up to 5-7
cases per million inhabitants in the East.

Age and sex distribution of SVT is heterogeneous, with
some differences based on the site of thrombosis. Patients
with BCS tend to be the youngest especially in Asian
countries, where incidence peaks between 20 and 40
years.'*'> Although this difference is less pronounced in
Western countries, BCS patients are still approximately
one decade younger than PVT patients (for instance 50
vs 61 years, or 45 vs 54 years, respectively, in the Italian
and US cohorts).”'® Conversely, the incidence of MVT is

higher around 70-79 years.'”'®

Approximately two thirds of SVT patients are men.”'®'°
Recent data from hospital admissions in North-western Italy
documented an annual incidence of PVT of 3.78 and 1.73
100,000

respectively.” BCS showed a predominance of women

cases per inhabitants in men and women,
(52-69%) in Western studies,''° whereas a slight predomi-
nance of men was reported in Asian studies.'*'® This finding
can reflect the different pathogenesis of BCS, being hormo-
nal factors more frequent in the West and membranous web

obstruction in the East.”

Table | Risk Factors For Splanchnic Vein Thrombosis

Risk Factors

Identification of the causative trigger allows the classifica-
tion of SVT as provoked or unprovoked, based on the
presence or absence of a local or systemic risk factor
(Table 1).>' The variable prevalence of risk factors among
patients with SVT may be explained by differences in study
populations. In unselected cohorts of SVT patients, the
major risk factors are liver cirrhosis and solid cancer, each
responsible for about 25% of cases, while unprovoked SVT
represents 15% to 27% of all SVTs.'®"

Cirrhotic patients present both a pro-coagulant status
and portal axis hemodynamic alterations which may
favour the occurrence of SVT. Recent data showed that
patients with liver cirrhosis are not naturally “anticoagu-
lated” as previously believed, and may be at increased
risk of thrombosis due to an acquired pro-thrombotic
status related to high factor VIIl/protein C ratio,
increased thrombin generation, and alteration in fibrin
clot structure.””>* Additionally, reduced portal flow can
contribute to PVT development.”> Results of clinical
studies confirmed these experimental data showing an
increased VTE risk and a prevalence of PVT of about
10% in cirrhotic patients.?® %

The association between solid cancer and VTE can be
explained by cancer-related haemostatic system alterations
and other risk factors frequently associated with cancer,
such as immobilization, surgery, chemotherapy, and cen-
tral venous catheter.”* 2 The prevalence of cancer-related
SVT is low in outpatients (about 1%),>* with liver (26%)
and pancreatic (11%) cancers being the most common
neoplasms.®* Furthermore, 15% of patients with SVT
receive a diagnosis of solid cancer after a median follow-
up of 1.6 years,>* suggesting that, as usual sites VTE,*
SVT may be an early marker of cancer.

Risk Factors For SVT

Persistent Acquired Risk Factors

Transient Acquired Risk Factors

Inherited Risk Factors

Liver cirrhosis

Solid cancer

Myeloproliferative neoplasm

Inflammatory bowel disease
Antiphospholipid syndrome

Other hematologic disease (e.g. PNH)
Autoimmune disease (e.g. Behget's disease)

Intra-abdominal Inflammations/infections
Abdominal surgery
Hormonal therapy

Pregnancy or puerperium

Factor V Leiden mutation
Prothrombin G20210A mutation
JAK2V617F mutation

Protein C deficiency

Protein S deficiency
Antithrombin deficiency

Abbreviations: PNH, paroxysmal nocturnal haemoglobinuria; SVT, splanchnic vein thrombosis.
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Patients with myeloproliferative neoplasms (MPN)
show an increased risk for both arterial and venous
thrombosis.>**” The incidence of SVT is higher in MPN
(from 1% to about 20%)*® than in the general population,”'
and about 10% of all SVT are MPN-related.'®'° The patho-
genesis of thrombosis in MPN is a complex and multifac-
torial process involving quantitative and qualitative
alterations of platelet, erythrocytes, leukocytes, and
endothelial cells.*® The V617F substitution of the Janus
Kinase 2 (JAK2) gene showed a strong association with
MPN and SVT.***° The prevalence of JAK2V617F muta-
tion is higher in SVT (32.7%) compared with usual sites
VTE (0.88%), cerebral vein thrombosis (2.57%) or retinal
vein occlusion (0.99%).'"*' Furthermore, this mutation
was found in 94.7% of patients with unusual site thrombosis
(cerebral and SVT) and overt MPN.*° From a pathophysio-
logic point of view, the JAK2V617F mutation seems to
promote thrombosis through P-selectin overexpression
leading to platelet aggregation and fibrin deposition.***

Hormonal therapy, abdominal surgery (e.g. splenect-
omy, liver transplantation and bariatric surgery), inflam-
matory bowel diseases (Crohn’s disease and ulcerative
colitis), pregnancy or puerperium are responsible for the
majority of the remaining cases of SVT.'®!® Furthermore,
intra-abdominal infections (e.g. diverticulitis, appendicitis,
pancreatitis) due to anaerobes, aerobic bacteria or fungi
may cause pylephlebitis.** Other rare causes of SVT are
paroxysmal nocturnal hemoglobinuria and Behget’s
disease.?’

Thrombophilia may be an additional risk factor,
although low levels of anticoagulant proteins are generally
related to an impaired liver production.*’ The prevalence
of significant thrombophilia (mainly factor V Leiden, pro-
thrombin G20210A, and JAK2V617F mutations) is higher
in SVT (12.3%) than usual site VTE (8.5%).%¢ In particu-
lar, BCS, MVT and multiple veins thrombosis show the
highest rate of pro-thrombotic alterations.'**® Finally, one
third of patients with SVT present with more than one risk
factor, reflecting the multifactorial aetiology of SVT.*’

Specific venous involvement in SVT shows some pecu-
liarities based on the associated risk factors. While about
90% of cirrhosis-related SVT involve the portal vein,*®
cancer-related SVT involves the portal, splenic, and super-
ior mesenteric veins in 48%, 42%, and 21% of cases,
respectively.*” In patients with MPN, PVT is the most
common type of SVT (about 60%);>° however, the pre-
valence of BCS is higher in MPN patients (approximately
17% of MPN-related SVT are BCS,>” while <10% of BCS

were reported among all SVT).'*!'? Nearly half of patients

with pancreatitis show splenic vein involvement.'®
Multiple vessels thrombosis is reported in approximately
a fifth of patients with cancer (24%), cirrhosis (22%), and

MPN (17%).'¢

Clinical Presentation

Clinical manifestations of SVT are nonspecific. The most
common symptom is abdominal pain, reported in approxi-
mately half of SVT patients, followed by gastrointestinal
bleeding and ascites.'®'® Other nonspecific symptoms are
nausea, vomiting, anorexia, diarrhoea or constipation, and
fever. In up to one third of patients, SVT can be asympto-
matic or incidentally detected during abdominal imaging
performed for other reasons, such as follow-up of cancer
or cirrhosis.’'*> However, each site of thrombosis can
manifest with a specific clinical scenario.?’

Portal Vein Thrombosis

PVT can be acute or chronic.” Acute PVT is characterised
by the sudden onset of abdominal pain, whereas signs of
portal hypertension (such as hypersplenism, ascites, oeso-
phageal varices, and the presence of portal cavernoma or
other porto-systemic collateral veins on imaging) are typi-
cal manifestations of chronic PVT.

Mesenteric Vein Thrombosis

MVT can present an acute, subacute or chronic course.
Acute MVT is characterised by the sudden onset of
abdominal pain and is complicated by intestinal infarction

54

in one third of patients.'” Abdominal pain lasting for
several days without intestinal infarction is more typical
of subacute MVT, while signs of portal hypertension iden-
tify chronic MVT.>* MVT has a 30-day mortality rate of
20%, mainly due to bowel infarction.'”

Splenic Vein Thrombosis

Data on isolated splenic vein thrombosis are scarce. The
most common symptom is abdominal pain, reported in
57% of patients, followed by gastrointestinal bleeding
(29%) and nausea (23%).'® Up to 17% of patients can be
asymptomatic.'®

Budd-Chiari Syndrome

BCS can be fulminant, acute, subacute or chronic.>
Patients with BCS typically present with a triad of abdom-
inal pain, ascites, and hepatomegaly. In fulminant BCS,

the rapid onset of hepatocellular necrosis may lead to
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acute liver failure within few days, while chronic BCS
generally presents with signs of portal hypertension.”

Diagnosis

The diagnosis of SVT relies on imaging. D-dimer, a well-
known biomarker for deep vein thrombosis and pulmonary
embolism, has limited utility in this setting. Although
some studies showed that mean D-dimer values are
increased in SVT patients,’®>” D-dimer can also be ele-
vated in other conditions, such as liver cirrhosis or hepa-
which
predictive value.”® Recent data suggested that D-dimer

tocellular carcinoma, reduces its diagnostic
levels may predict the development of multi-organ dys-
function and short-bowel syndrome after acute MVT.>’

Angiography was the gold standard for SVT diagnosis,
but it is an invasive examination and rarely performed
nowadays. Doppler ultrasonography (DUS) has become
the first line diagnostic test with a sensitivity of 89-93%
and a specificity of 92-99% for PVT.®® DUS is also very
accurate for BCS since it can directly visualise the intra-
and supra-hepatic veins and the inferior vena cava, the
typical intrahepatic collaterals, and the texture of the
liver parenchyma.®' The sensitivity of DUS is lower for
the mesenteric veins, due to the bowel gas which can
interfere with their visualisation,*> and for the splenic
vein, due to the presence of several collaterals near the
splenic hilum.®

Computed tomography (CT) angiography and mag-
netic resonance (MR) angiography are nowadays the stan-
dard imaging for MVT, since they can better visualise the
mesenteric veins and show signs of intestinal infarction.®*
They can also be used in patients with suspected PVT or
BCS, when the DUS is not diagnostic or to complete
information from DUS.®> CT angiography is faster and
widely available, but involves ionizing radiations and the
iodinated contrast agent can cause allergic reactions or
renal toxicity. MR angiography is used for patients with
contraindications to CT angiography, since the scanning
time is longer (30-60 mins) and has lower spatial
resolution.®® Liver biopsy is usually not needed, except
to confirm rare forms of BCS involving only the small
intrahepatic veins or to exclude other hepatic disorders,
such as the veno-occlusive disease.®>

Distinguishing acute or recent PVT from chronic PVT
represents a difficult but relevant challenge with therapeutic
implications. Acute PVT is visualised as hyperechoic mate-
rial into an enlarged vein with partial or total absence of
vascular flow on DUS or as hyperattenuating material

without luminal contrast enhancement on CT. Portal caver-
noma, easily detected by both DUS and CT, is the main sign
of chronic thrombosis and is defined as the presence of
multiple small collaterals around the PVT.®”*® In doubtful
cases, the clinical presentation, the absence of collateral
circulation, and the absence of SVT in previous exams
could help establishing the diagnosis of acute/recent SVT.%®

Treatment

During the last few years, a large number of observational
studies tried to evaluate the safety and efficacy of antic-
oagulant treatment in patients with SVT. The paucity and
variability of available data in terms of type, dose, and
duration of anticoagulant therapy can be explained by the
relative rarity, extreme clinical variability, and challenging
diagnostic evaluation of SVT. All these aspects may have
contributed to the heterogenous level of evidence and grade

of recommendations 2,3,69-71

in published guidelines.
Furthermore, “real world” patients are often more complex
compared to the typical cases considered by the guidelines
and require a careful evaluation of the risk-to-benefit bal-

ance of the anticoagulant treatment.

Pre-Treatment Evaluation

Before starting anticoagulant treatment, physicians need to
carefully evaluate the bleeding risk which is mainly related
to portal hypertension complications, such as ascites,
varices, or gastro-intestinal bleeding at clinical
presentation.®®’*"* The presence of oesophageal varices
7273 thus

an upper endoscopy to grade and eventually treat oesopha-

is an independent risk factor for major bleeding,

geal varices should be considered before starting the antic-
oagulant therapy, especially in patients with liver cirrhosis
and chronic SVT.?"®® The presence of oesophageal varices
should not necessarily contraindicate or defer anticoagu-
lant therapy which can improve the portal hypertension, as
long as appropriate prophylactic measures are taken (beta-
blockers or endoscopic treatment).®” However, since endo-
scopic band ligation can require multiple sessions, in
patients without active bleeding, an initial treatment with
reduced or prophylactic doses of low molecular weight
heparin (LMWH) could be considered.”

Who Should Be Treated?

Treatment of acute SVT aims to achieve vessel recanalization
and avoid complications, such as bowel ischemia or chronic
portal hypertension.®” Therefore, starting anticoagulant ther-
apy in SVT without absolute

acute symptomatic
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contraindications is strongly recommended.”>*’ Prevention
of thrombosis progression or recurrence is the main goal of
anticoagulant therapy in patients with chronic SVT, espe-
cially those with persistent risk factors. However, several
areas of uncertainty still exist in the treatment of chronic
QYT 6775

The 9™ edition of the American College of Chest
Physician (ACCP) guidelines strongly recommend antic-
oagulant therapy in symptomatic patients. Conversely, no
treatment is suggested for incidentally detected SVT, pos-
sible exceptions being acute and extensive SVT, progres-
sion of previous known thrombosis, and ongoing
chemotherapy in cancer patients.®” Additional information
on incidental SVT derived from the results of two recent
large cohort studies. In the International Registry on SVT
(IRSVT), the prognosis of incidentally detected SVT was
comparable to symptomatic SVT,'*>! similarly to previous
data on VTE at usual sites.”® Although the use of antic-
oagulant treatment was significantly lower in patients with
incidentally detected SVT (64%) compared with sympto-
matic patients (84%), the incidence of thrombotic events
was not negligible. An overall incidence rate of thrombotic
events 8.0 (95% CI, 5.2-12.1) and 7.0 (95% CI, 5.2-9.3)
per 100 person-year was reported in incidentally detected
SVT, respectively.
untreated incidental SVT had an incidence rate of 11.5
events (95% CI, 6.2 to 21.3).>" Similar results came from
the “Registro

and symptomatic In particular,

Informatizado  Enfermedad Trombo
Embdlica” (RIETE) registry where patients with inciden-
tally detected SVT presented a non-significantly higher
rate of symptomatic recurrent VTE than those with symp-

tomatic SVT.>

Anticoagulant Choice
Several studies showed that early start of anticoagulation
therapy (within one-two weeks from diagnosis) promotes
better vessel recanalization compared to commencing
later.”””7° Only one recent study found no correlation
between early anticoagulant therapy and thrombosis reca-
nalization possibly due to the use of vitamin K antago-
nists (VKA) without concomitant LMWH administration
while reaching the target international normalised ratio
(INR).%°

LMWH and VKA are the mainstay of the anticoagulant
treatment for SVT (Table 2).>°*7!" Treatment is usually
commenced with LMWH switching to VKA after a few
days of overlapping treatment, once the INR is in the target
range (2.0-3.0).%” However, continuation of LMWH alone

may be preferred in cases of low platelet count, active
cancer, or hepatic disease.®’

To date, only few but promising data are available on
the direct oral anticoagulants (DOAC) for the treatment
of SVT. In a recent small randomized controlled trial in
80 cirrhotic patients with PVT, rivaroxaban seemed more
effective and safer compared with VKA.®' In a retro-
spective cohort of 50 cirrhotic patients with PVT treated
with edoxaban or warfarin after an initial 2-week period
with danaparoid sodium, edoxaban reduced recurrent
VTE but increased the rate of major bleeding compared
with VKA dose-adjusted to a lower INR target range
(1.5-2.0).% Finally, a small prospective observational
cohort of patients with atypical site thrombosis including
26 SVTs, found similar rates of VTE recurrence and
bleeding in patients treated with apixaban or rivaroxaban
and those on enoxaparin.*> While waiting for future data,
clinicians should cautiously consider the use of DOACs
for SVT, as they are still considered off-label in this
group of patients. The same therapeutic schemes and
dose modification as for usual site VTE could be applied
with a careful clinical and laboratory follow-up.”*
However, all DOACs are contraindicated in patients
with Child-Pugh class C, and rivaroxaban is contraindi-
cated also in Child-Pugh class B. A number of ongoing
studies is evaluating the use of the DOAC in SVT
patients (NCT02627053, NCT02555111, NCT03193502,
NCT03778502).

Concomitant medications and patient comorbidities
(e.g. low platelet count, chronic liver disease, and moder-
ate to severe renal failure) need to be carefully considered
when deciding on the type and dose of anticoagulant
treatment.>%>***% Based on current available evidence
on the treatment of patients with usual site VTE and expert
opinions, our suggested approach to SVT patients with the
summarised in

above mentioned comorbidities is

21,84,85,89—
Table 3.2!:84:85.89-93

For How Long Should Patients Be
Treated?

The recommended duration of anticoagulant therapy dif-
fers across guidelines (Table 2). The ACCP guidelines
suggest 3 months of anticoagulant treatment in patients
with a transient thrombotic risk factor and longer duration
in those with a persistent thrombotic risk factor or unpro-
voked SVT and low bleeding risk.®
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Table 2 Guidelines Recommendations For The Anticoagulant Treatment Of Splanchnic Vein Thrombosis

AASLD 2009’
Type Of Patients Type Of Anticoagulation | Duration Of Anticoagulation
EHPVO Acute LMWH — VKA (1,B) Transient risk factor At least 3 months® (1,B)
Persistent risk factor Long-term (1,B)
Chronic Not specified Transient risk factor Not specified
Persistent risk factor Long-term (Ila,C)
BCS LMWH — VKA (1,B) Permanent anticoagulant therapy (1,C)
Cirrhotic Case by case decision*
AISF 20117°
Type of patients Type of anticoagulation Duration of anticoagulation
EHPVO Acute LMWH — VKA At least 6 months®
Chronic Not specified Not specified”
BCS LMWH — VKA Not specified
ACCP 2012%°
Type of patients Type of anticoagulation Duration of anticoagulation
SVT Incidentally detected (2, | Not suggested®
(except BCS) Q)
Symptomatic (1,B) LMWH — VKA* Transient risk factor 3 months
Persistent risk factor Extended anticoagulant
or unprovoked therapy
BCS Incidentally detected Not suggested®
29
Symptomatic (2,C) LMWH — VKA* Transient risk factor Time-limited course
Persistent risk factor Extended anticoagulant
or unprovoked therapy
Baveno VI 20153
Type of patients Type of anticoagulation Duration of anticoagulation
EHPVO Recent LMWH — VKA (2b,B) Transient risk factor At least 6 months (1b,A)
Persistent risk factor Long-term (I1b,A)
Chronic LMWH/VKA Transient risk factor Long-term therapy if history
of intestinal ischemia or
recurrent thrombosis (3b,B)
Persistent risk factor Long-term (3b,B)
BCS Not specified Long-term (5,D)
Cirrhotic LMWH/VKAS Until liver transplantation (4,C)
(no recommendation in non-candidates to liver
transplantation®)

(Continued)
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Table 2 (Continued).

EASL 20167
Type of patients Type of anticoagulation Duration of anticoagulation
EHPVO Acute LMWH (Al)— VKA (BI) Transient risk factor At least 6 months (Al)
(Non cirrhotic, non ] ]

. Persistent risk factor Long-term (B2)
malignant)

Chronic Not specified Transient risk factor Long-term therapy if history
of intestinal ischemia or
recurrent thrombosis (B2)

Persistent risk factor Long-term (B2)
BCS (A1) LMWH — VKA Indefinite period
Cirrhotic (A,l) LMWH — VKA At least 6 months (BI)**

Notes: Recommendations from each guideline have been graded with different classifications. For additional information, please refer to individual guideline texts. “Consider
long term anticoagulation in patients with thrombus extension into the mesenteric vein (lla,C). *Consider anticoagulation if known prothrombotic condition or thrombosis
of the superior mesenteric vein (after adequate prophylaxis for variceal bleeding). $Consider long term anticoagulation in case of known thrombophilia, personal or family
history of VTE, intestinal ischemia. £Consider anticoagulation in patients with persistent risk factors. ‘Consider anticoagulant therapy in case of acute and extensive SVT,
progression of previous known thrombosis, and ongoing chemotherapies in cancer patients. “Consider LMWH alone in case of active cancer, liver disease or
thrombocytopenia. SConsider anticoagulant therapy in selected cases: candidates to liver transplantation with thrombosis of the main portal vein trunk or progressive
PVT (3a;B), thrombosis extension to superior mesenteric vein (5,D) and strong prothrombotic conditions (5,D). **Consider lifelong anticoagulation in patients with superior
mesenteric vein thrombosis, with a past history suggestive of intestinal ischemia or liver transplant candidates (C,2). Consider prolonging anticoagulation for some months
and until transplant in liver transplant candidates once PVT has been repermeated (B,2).

Abbreviations: AASLD, American Association for the Study of Liver Diseases; ACCP, American College of Chest Physician; AISF, Italian Association for the Study of the
Liver; BCS, Budd-Chiari syndrome; EASL, European Association for the Study of the Liver; EHPVO, extrahepatic portal vein obstruction; LMWH, low-molecular weight

heparin; RF, risk factor; SVT, splanchnic vein thrombosis; VKA, vitamin K antagonist; VTE, venous thromboembolism.

The Baveno VI Consensus Workshop and the European
Association for the Study of the Liver recommend at least
six months of treatment for acute/recent SVT secondary to
transient risk factors and long-term anticoagulation in case
of persistent risk factors. Long-term anticoagulation should
also be considered in patients with chronic SVT and a
persistent pro-thrombotic state and in patients with transient
risk factors who have a history of intestinal ischemia or
recurrent thrombosis. >

Confirming these data, a recent study showed an higher
incidence of thrombotic events in patients with unpro-
voked SVT or SVT related to persistent risk factors such
as liver cirrhosis, solid cancer, and MPN.!? Therefore,
these categories of patients should be considered for
long-term anticoagulation.

In addition, the American Association for the Study of
Liver Diseases and the Report of the Baveno VI Consensus
Workshop guidelines weakly recommend long-term antic-
oagulation for patients with thrombus extension into the
mesenteric veins.>’" Finally, long-term anticoagulant ther-
apy should be administered to all patients with BCS, espe-
cially if unprovoked.’

Thrombus extension (partial versus total occlusion),
involvement of multiple vessels, and lack of recanalization

during follow-up are all associated with worse prognosis
and should be considered when deciding on treatment
duration.?! Indeed, the dose and duration of the anticoa-
gulant therapy was directed by the rate of vessel recanali-
zation in several studies.®®*?

Our recommendations on the anticoagulant treatment

in patients with SVT are summarized in Figure 1.

Thrombolysis
Only few studies evaluated the role of thrombolysis in
SVT and reported conflicting results. Smalberg and collea-
gues showed that its effectiveness may be associated with
a not negligible risk of bleeding.’® In contrast, promising
results were reported in another study involving patients
with acute MVT.””-%®

The use of thrombolysis may be carefully considered in
specialized centres for very selected cases (e.g. failure of
anticoagulant therapy or MVT complicated by intestinal
ischemia).”*

Budd-Chiari Syndrome

Due to the severity of BCS, anticoagulant treatment should be
established as soon as possible and continued lifelong. Patients
not-responsive to medical treatment should be managed

Vascular Health and Risk Management 2019:15

submit your manuscript

455

Dove


http://www.dovepress.com
http://www.dovepress.com

Vascular Health and Risk Management downloaded from https://www.dovepress.com/ by 193.188.47.75 on 09-Jan-2020
For personal use only.

Valeriani et al Dove

Table 3 Therapeutic Strategies For Patients With Splanchnic Vein Thrombosis And Thrombocytopenia, Kidney Failure Or Liver
Cirrhosis

Comorbidity

Anticoagulant Therapy

Thrombocytopenia

LMWH

VKA

DOAC*

PLT 50-149,000/pl

Therapeutic dose

Therapeutic dose
(INR target range 2.0-3.0)

Therapeutic dose**

PLT 25-<50,000/pl

50% of therapeutic dose or
prophylactic dose*##

Not recommended, consider switch
to LMWH

Not recommended,
consider switch to LMWH

PLT < 25,000/pl

Discontinue temporarily

Not recommended

Not recommended

Kidney failure

GFR 30-50 mL/min

Therapeutic dose

GFR 15-<30 mL/min

50% of therapeutic dose™

GFR <15 mL/min

Not recommended

Therapeutic dose’
(INR target range 2.0-3.0)

A, R therapeutic dose

D, E consider dose reduction

A, E, R use with caution and consider
dose reduction

D not recommended

Not recommended

Liver cirrhosis

Child-Pugh A

Child-Pugh B

Child-Pugh C

Therapeutic dose

Therapeutic dose™
(INR target range 2.0-3.0)

Therapeutic dose

A, D, E therapeutic dose™

R not recommended

Not recommended

Notes: *In several countries the DOACs are currently not licensed for the treatment of SVT patients. **Limited experience is available in patients with platelet count
<1001000/pL, consider switching to LMWH or VKA. ***In patients with acute thrombosis and high risk of thrombus progression, consider therapeutic LMWH dose and
platelet transfusion support to maintain a platelet count of 2 40-50,000/pl. *Consider monitoring the anti-factor Xa activity (target range 0.6—1.0 U/mL for enoxaparin BID,
>1.0 U/mL for enoxaparin OD) or switching to UFH. Enoxaparin is the most studied LMWH in patients with kidney failure. *Patients with chronic kidney disease (low GFR
values) might require lower doses to maintain the INR within the therapeutic range. “Since INR might not reflect the anticoagulation status, caution should be used in
patients with Child-Pugh C class. *#use with caution if liver enzymes > 2 ULN.

Abbreviations: A, apixaban; BID, twice daily; D, dabigatran; DOAC, direct oral anticoagulant; E, edoxaban, GFR, glomerular filtration rate; INR, international normalized
ratio; LMWH, low molecular weight heparin; OD, once daily; PLT, platelet count; R, rivaroxaban; UFH, unfractionated heparin; ULN, upper limit of normal; VKA, vitamin K

antagonist.

according to a stepwise approach with angioplasty/stenting or
thrombolysis, followed by trans-jugular intrahepatic portosys-
temic shunting (TIPS) and,
transplantation.™ Tt has been reported that approximately

at last, orthotopic liver

half of BCS patients require interventional procedures.””

Prognosis

Data from several observational studies showed that the prog-
nosis of SVT depends on several variables, such as older age,
underlying risk factors (e.g. active cancer and MPN), site and
extension of SVT.'"®?! In an international prospective cohort
study evaluating the long-term clinical outcomes of 604
patients with SVT, the mortality rate was 10.3 per 100
patient-years (95% CI, 8.5 to 12.5) during a median follow-
up of 2 years.'” The highest and the lowest mortality rates

were reported, respectively, in patients with solid cancer (39.5
per 100 patient-years; 95% CI, 31.1 to 50.1) and with unpro-
voked SVT (2.3 per 100 patient-years; 95% CI, 1.1 to 4.8)."
Data from Danish registries showed that MVT was associated
with the highest 30-day mortality rate (63.1%), followed by
PVT and BCS (15.6% and 13.2%, respectively).'®
Furthermore, SVT carry also an increased risk of
bleeding events and arterial cardiovascular events.'®® The
risk of bleeding was particularly relevant in the first 30
days (4.3% in SVT patients vs 0.5% in patients with DVT
or PE), and remained significantly higher than usual site
VTE up to 10 years after SVT diagnosis. The risk of
cardiovascular events was also particularly relevant in
the first 30 days (3.3% in SVT patients vs 0.9% in patients
with DVT or PE), but remained high up to 1 year.'®
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SVT diagnosis

Pre-treatment evaluation:

» Risk of bleeding (e.g. presence of oesophageal varices™)
* Risk of thrombosis extension (e.g. SVT severity and clinical onset)

l

Acute symptomatic SVT |

Incidental SVT

l

Start early anticoagulation
(if no absolute
contraindications)

Periodic re-assessment of patient’s thrombotic and bleeding
risk for decision on anticoagulant treatment duration

Chronic SVT

Consider treatment if:

*  SVT progression

» Persistent RF or unprovoked SVT
* Recurrent SVT

Periodic re-assessment of patient’s thrombotic and bleeding
risk for decision on anticoagulant treatment duration

At least 3-6 months if: Extended-duration if:
* Transient RF * Unprovoked SVT

* Persistent RF

¢ Recurrent SVT

» Particularly severe SVT (e.g. complicated by
intestinal ischemia/infarction or BCS)

Figure | Suggested algorithm for the treatment of splanchnic vein thrombosis. *Consider prophylaxis of oesophageal bleeding (if varices).
Abbreviations: BCS, Budd-Chiari syndrome, RF, risk factor, SVT, splanchnic vein thrombosis.

Conclusions

SVT represents a diagnostic and therapeutic challenge.
Based on limited available evidence, treatment decisions
should be individualized with careful evaluation of the risks
of bleeding and SVT recurrence or extension. The presence
of oesophageal varices does not represent an absolute contra-
indication for anticoagulant therapy, but medical and endo-
scopic  prophylaxis are warranted before starting
anticoagulation to reduce bleeding risk. LMWH and VKA
are the treatment of choice for SVT whereas the use of
DOAC:Ss remains still off-label in several countries. Recent
evidence suggests that incidentally detected SVT has similar
prognosis as symptomatic SVT and a similar treatment
approach is suggested. Treatment of chronic SVT is still
controversial, especially in cirrhotic patients, but it should
be considered in patients with persistent risk factors or
selected cases at high risk of progression. Similarly to usual
site VTE, a short course of anticoagulation (up to 6 months)
is suggested for SVT provoked by transient risk factors,
whereas longer treatment duration should be considered for

unprovoked SVT, SVT provoked by persistent risk factors,
and SVT with a high risk of recurrence or progression.

A great scientific effort has been made in the past years
trying to clarify some of the challenges associated with
SVT. However, future studies will be needed to strengthen
some areas of uncertainty including both the diagnostic
(e.g. identification of new underlying diagnostic and prog-
nostic risk factors) and therapeutic approaches (e.g. iden-
tification of which patients to treat, which anticoagulant to
use and the duration of treatment) to SVT.
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