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ABSTRACT

Background: The treatment of splanchnic vein thrombosis (SVT) is challenging, due to the
increased risk of bleeding and potentially life-threatening complications. Current
recommendations are based on evidence from the treatment of venous thrombosis in usual
sites, but small observational studies in SVT population suggest that the bleeding risk may
offset the benefit of anticoagulant treatment in this setting. The aim of this study was to
evaluate the safety of vitamin K antagonists (VKAs) in SVT patients.

Methods: We retrospectively included SVT patients treated with VKAs followed by 37
Italian Anticoagulation Clinics, until June 2013. The primary outcome was the incidence of
major bleeding (MB), according to the ISTH definition, during VKA treatment. Vascular
events, including both arterial and venous thrombosis, and mortality were also documented.
Results: 375 patients were included (median age 53 years; 54.7% males). During a median
VKA treatment duration of 1.98 years, 15 MB events occurred, corresponding to an incidence
rate of 1.24 (95%CI, 0.75-2.06) per 100 patient-years. Gastrointestinal bleeding represented
40% of all MB events. At multivariate analysis, the presence of esophageal varices emerged
as independent predictor of MB (hazard ratio [HR] 5.4; 95% CI, 1.4-21.1). The incidence rate
of vascular events on treatment was 1.37 (95%CI, 0.84-2.23) per 100 patient-years and the
mortality rate was 0.83 (95%Cl, 0.44-1.54) per 100 patient-years.

Conclusions: Selected SVT patients followed by Anticoagulation Clinics for the

management of VKA treatment show a low rate of major bleeding and vascular events.

KEYWORDS: antivitamins K, bleeding, cohort study, deep vein thrombosis, portal vein

This article is protected by copyright. All rights reserved.



INTRODUCTION

Splanchnic vein thrombosis (SVT) comprises portal vein thrombosis (PVT), mesenteric veins
thrombosis (MVT), splenic vein thrombosis (SpVT) and Budd-Chiari syndrome (BCS), and
is an unusual manifestation of venous thromboembolism (VTE) [1]. The treatment of SVT is
challenging due to the increased risk of bleeding and the risk of potentially life-threatening
complications. Acute MVT may lead to intestinal infarction in a third of patients and has a
30-day mortality rate of 20% [2]. PVT and BCS may result in the development of portal
hypertension with thrombocytopenia, ascites, esophageal varices and, particularly,
gastrointestinal bleeding, which is reported in a fourth of patients at the time of diagnosis [3].
Moreover, underlying cirrhosis or malignancy, described in about half of SVT patients [3],

may predispose to both bleeding complications and recurrent thrombotic events [4-5].

After the initial lead-in heparin treatment, guidelines currently suggest the use of vitamin K
antagonists (VKAs) for the majority of patients with the exception of those with active
malignancy, liver cirrhosis, or low platelet count for whom extended treatment with low
molecular weight heparin (LMWH) should be preferred [6]. However, there are no
randomized clinical trials carried out in SVT patients and recommendations are therefore
derived from the results of studies conducted in patients with VTE in the lower limbs and/or
in the pulmonary arteries, and from the results of observational studies. All these
observational studies had small sample sizes and included patients receiving heterogeneous
therapeutic approaches together with non-treated patients [7-8]. Data on patients treated with
VKAs originate from cohorts in which only a variable percentage of the population received
warfarin [3,9]. Furthermore, the definition of bleeding complications was heterogeneous
across studies, thus making the comparison of results difficult [7-9]. Finally, taking all such

limitations into account, contrasting evidence emerged from these studies: while
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anticoagulation in non-malignant non-cirrhotic PVT did not increase the risk or severity of
bleeding [7], long-term warfarin was reported as an independent predictor of bleeding in a
large unselected cohort of SVT patients [3].

The aim of this study was therefore to evaluate the safety of VKAs in SVT patients, defined

as the incidence of major bleeding complications during oral anticoagulant treatment.

MATERIALS AND METHODS

Study population

Thirty-seven centers affiliated to the Italian Federation of Anticoagulation Clinics (FCSA)
participated in this study (Appendix). As part of their standard of care, the FCSA centers
perform laboratory INR tests and monitoring every 2-4 weeks, adjust the daily VKA dosage
and register bleeding and thromboembolic complications. They are mandated to participate in

periodic clinical and laboratory external quality assessment.

The FCSA centers were requested to retrospectively review the charts of all SVT patients that
attended these anticoagulation clinics. Adult patients with objectively diagnosed SVT (portal,
mesenteric, splenic or supra-hepatic) were included in this study if they were prescribed with
VKAs. Most of the centers retrieved hospital clinical notes from the year 2000 onwards,
while only 5 patients diagnosed before 2000 had available information. The last patient

entered this open cohort in May 2013. The study was ended in June 2013.

Patients were followed from the beginning of VKA treatment up to the first major bleeding
event or death, the permanent cessation of oral anticoagulation, the end of the study or when
a patient was no longer monitored by the participating center. We considered as permanent

cessation of VKA an interruption longer than one month; events that occurred during
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temporary interruptions, e.g. during bridging therapy with LMWH for interventional

procedures, were included in the analysis.

The following information was collected at the time of SVT diagnosis: demographic
characteristics (age, gender, body weight); family or personal history of VTE; presence of
potential risk factors (e.g. cancer, liver cirrhosis, intra-abdominal inflammation or infections,
recent surgery, use of hormone therapy, myeloproliferative neoplasm [MPN] and JAK2
V617F mutation); clinical onset of SVT, including the presence of esophageal varices and
ascites at the time of diagnosis; results of imaging tests and description of involved veins;

alterations of routine blood tests performed at the time of diagnosis.

SVT was classified as unprovoked, secondary to transient risk factors (recent surgery, intra-
abdominal infection, use of hormone therapy, pregnancy/puerperium, abdominal trauma) or
to permanent risk factors (solid cancer, MPN, liver cirrhosis, inflammatory bowel disease,
other autoimmune diseases). Patients with both a transient and a permanent risk factor were
considered in the second category.

Study data were collected and managed using REDCap electronic data capture software [10].
This study is reported following the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) statement for observational studies [11].

Study outcomes

All documented bleeding and thrombotic events were reviewed by a Central Independent
Adjudication Committee composed of three authors (WA, DP and AT).

The primary outcome was the incidence of major bleeding (MB) events, occurred during

VKAs treatment and up to 3 days after treatment discontinuation, defined according to the
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International Society on Thrombosis and Haemostasis (ISTH) criteria [12], as:

1) Symptomatic bleeding in a critical organ (intracranial, intraspinal, intraocular,
retroperitoneal, intraarticular, intramuscular with compartment syndrome, pericardial);

2) Bleeding causing a fall in the hemoglobin level of at least 2 g/dL or leading to
transfusion of at least 2 units of whole blood or red cells;

3) Fatal bleeding.

Secondary outcomes included the occurrence of vascular events and mortality during VKA
treatment. Vascular events were classified as venous thromboembolic events (SVT
recurrence in a recanalized or previously not involved vein, deep vein thrombosis of the
upper or lower limbs, pulmonary embolism and cerebral vein thrombosis) or arterial
thrombotic events (acute coronary syndrome, stroke, transient ischemic attack, arterial
intestinal infarct). Information on other thrombotic events, such as retinal vein thrombosis,
central venous catheter (CVC) or transjugular intrahepatic porto-systemic shunt (TIPS)
thrombosis was collected, but these events were not included in the main analysis of vascular

events. Deaths were classified as vascular death, fatal bleeding or death due to other causes.

Statistical analysis

Baseline patient characteristics were expressed by means of descriptive statistics. Continuous
variables were reported as median with interquartile range (IQR) and compared using the
Mann-Whitney U test; categorical variables were reported as counts and percentages and
compared using the Chi square or Fischer's exact test, as appropriate. The frequency of
bleeding events was expressed as incidence rate, calculated as the number of events per 100
patient-years of observation with 95% confidence intervals (CI). Follow-up time was

considered “on-treatment”, calculated from the inception of VKA until VKA interruption,
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first MB episode or death, study end (June 2013) or when a patient was no longer monitored
by the participating center.

To identify clinical predictors of major bleeding events, we performed a multivariable Cox
regression analysis using backward stepwise elimination (with levels of p<0.05 for inclusion
and p>0.1 for exclusion) and stratifying by center, to account for possible heterogeneity of
within-center bleeding risk. We started with the following variables: age, male sex,
unprovoked genesis, SVT secondary to transient risk factors, malignancy (solid cancer or
MPN), inflammatory bowel disease, liver cirrhosis, gastrointestinal bleeding at onset,
esophageal varices. Variables with a p value <0.05 at multivariable analysis were considered

associated with bleeding.

Kaplan-Meier curves were used to estimate the cumulative incidence of bleeding or vascular
events during VKA treatment.
All analyses have been performed using STATA SE 12 (StataCorp LP, College Station, TX,

USA).

RESULTS

Population characteristics and treatment

A total of 375 patients with SVT on VKA treatment were included in this study. Median age
was 53 years (IQR 43-63, range 18-90); 54.7% were males. Portal vein was the most
common site of thrombosis (274 patients, 73.1%), followed by mesenteric veins (205,
54.7%), splenic vein (112, 29.9%) and supra-hepatic veins (26, 6.9%); in 47.7% of patients

multiple veins were involved.
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SVT was unprovoked in 37.1% of patients; 20.3% of patients had MPN, 15.2% hepatic
cirrhosis, 10.7% solid cancer, 8.0% recent abdominal surgery, 6.7% intra-abdominal
inflammation or infection. In the female population, 14.7% of events was associated with the

use of hormonal therapy.

Clinical characteristics and laboratory test results at the time of diagnosis are reported in
Table 1. JAK2 V617F mutation was tested only in 205 patients (54.7%) and was found to be
positive in 29.3% of them. The low rate of testing in our cohort, compared to current
recommendations to systematically search for this genetic alteration in SVT patients, could

reflect changes with time in the management of SVT patients.

All patients received warfarin, the median time of warfarin inception was 0.5 (IQR 0.1-1.6)
months after the acute event. The delay between SVT diagnosis and beginning of VKA was
not different in patients with and without esophageal varices (median 0.7 months, IQR 0.1-
4.3, and 0.4, IQR 0.1-1.3, respectively, p=0.15) and in patients with different risk factors
(data not shown). During this period, most of the patients received different dosages of
parenteral anticoagulation.

The therapeutic INR target range was 2.0 to 3.0 in 353 patients (94.1%), whereas a lower
therapeutic range had been prescribed to 19 patients (5.1%) and a higher range to 3 patients

(0.8%). Median TTR was 69% (IQR 58-79%).

Follow-up and bleeding events
The total follow-up on VKA treatment was 1209.29 patient-years (pt-y) and the median VKA
treatment duration was 1.98 (IQR 0.91-4.10) years. Eighteen patients on VKA interrupted the

follow-up time before June 2013, because they moved to their general practitioner or to
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another anticoagulation clinic and therefore they were no longer monitored by the
participating center. After the central adjudication process, 15 events fulfilled the ISTH
criteria for major bleeding, corresponding to an incidence rate of 1.24 (95% CI, 0.75-2.06)
per 100 pt-y. The curve representing the cumulative incidence of MB was steep in the first
year of treatment then showed a soft slope (Figure 1). In fact, the median time elapsed from
the beginning of VKA to the first MB was 1.40 (IQR 0.43-3.39) years. The incidence rates of

MB at different time-points during follow-up are reported in Table 2.

All bleeding patients were receiving warfarin with INR target range between 2.0 and 3.0.
Almost two thirds of bleeding complications occurred when the INR was within the
therapeutic range (9 patients, 60%). In the remaining cases, the INR was subtherapeutic in 3
patients; above the therapeutic range in 1 patient (INR 4.3) and unknown in 2 patients.

Two of these MB events occurred in patients who previously experienced a vascular
complication (1 gastrointestinal bleeding in a patient on VKA and aspirin after a transient
ischemic attack and 1 intracranial hemorrhage in a patient who restarted VKA after a TIPS
thrombosis).

One of the 15 adjudicated MB was a fatal hemoperitoneum caused by bleeding from
gastrosplenic veins, corresponding to a case-fatality rate of 6.7%. The most common site of
bleeding was the gastrointestinal tract (6 patients, 40%), followed by intracranial hemorrhage
(3 patients); intraocular hemorrhagic complications (2 patients); intraspinal, intraarticular,

intramuscular and urinary tract bleeding (1 patient each).

In addition to the 15 adjudicated MB, there were 4 episodes of gastrointestinal bleeding

which required hospitalization, surgery or invasive maneuver to stop the bleeding, but did not

fulfill the criteria for the ISTH definition of major bleeding. Another MB event, a
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hemoperitoneum caused by the rupture of a splenic artery aneurysm, occurred between SVT
diagnosis and the starting of VKA treatment, while the patient was receiving no

antithrombotic treatment. These events were not included in the analysis.

The results of multivariable analysis are reported in Table 3. The presence of esophageal
varices emerged as independent predictor of major bleeding complications (hazard ratio [HR]
5.4; 95% CI, 1.4-21.1). The incidence rate of MB was 0.8 per 100 pt-y (95% CI, 0.4-1.6) in
patients without esophageal varices and 2.6 per 100 pt-y (95% CI, 1.3-5.1) in patients with
esophageal varices. No exposure-response relationship was identified when varices treated
with beta-blockers or endoscopic banding (2.6 per 100 pt-y; 95% CI, 1.0-7.0) and untreated

varices (2.5 per 100 pt-y; 95% CI, 0.9-6.6) were analyzed separately.

Inflammatory bowel disease (IBD) had a stronger HR (9.2, 95% CI 0.7-122.6); however, due to
the low number of patients with this condition, the CI was wide and did not reach statistical
significance. Finally, malignancy apparently carried a lower HR (0.2, 95% CI 0.04-1.3), but
this result can be partly explained with a bias in the selection of which malignant patients are
candidate for VKA treatment.

The incidence of major bleeding divided by inflammatory bowel diseases and esophageal

varices are presented in Figure 2a and 2b.

Vascular events and mortality

During VKA treatment, 16 patients developed vascular events corresponding to an incidence
rate of 1.37 (95% CI, 0.84-2.23) per 100 pt-y (Figure 3). There were 9 episodes of venous
thrombosis (incidence rate 0.77, 95% CI 0.40-1.48, per 100 pt-y): SVT recurrence in

previously not involved veins (n=2), proximal deep vein thrombosis of the lower limbs (n=6),
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cerebral vein thrombosis (n=1). Two of these events (both in the lower limbs) occurred
during bridging therapy with LMWH and are detailed below. There were 7 episodes of
arterial thrombosis (incidence rate 0.60, 95% CI 0.29-1.26, per 100 pt-y): acute coronary
syndrome (n=3), ischemic stroke (n=1), transient ischemic attack (n=2), arterial intestinal
infarct (n=1). In addition, 1 episode each of central retinal vein occlusion, CVC and TIPS

thrombosis were reported.

Two patients experienced two vascular events each during VKA treatment. Both patients had
femoral vein thrombosis during bridging therapy with LMWH after a surgical procedure. The
first patient was restarted on VKA treatment and, after more than 2 years, he developed an
ischemic stroke. The second patient, affected by Crohn’s disease, had recurrent proximal
deep vein thrombosis during VKA treatment.

Furthermore, there were 5 venous thrombotic events occurring between SVT diagnosis and
the starting of VKA treatment (SVT recurrence n=1, deep vein thrombosis n=1, pulmonary
embolism n=2, heparin induced thrombocytopenia with pulmonary embolism n=1). These

events were not included in the analysis.

Ten patients died during VKA treatment, corresponding to an incidence rate of 0.83 (95% CI,
0.44-1.54) per 100 pt-y. There was one fatal bleeding, described above, while the other 9

deaths were due to different causes (malignancy n=8, heart failure n=1).

Outcomes in particular subgroups of patients

Bleeding complications and recurrent thrombotic events according to the pathogenesis of

SVT are presented in Table 4.
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DISCUSSION

This is, to the best of our knowledge, the largest cohort of SVT patients treated with VKAs.
After median treatment duration of 1.98 years, we reported an incidence of major bleeding of
1.24/100 patient-years with a case-fatality rate of 6.7%. Gastrointestinal bleeding represented
40% of MB events. Our results are in line with the incidence rates and the sites of major
bleeding reported during VKA treatment for deep vein thrombosis and pulmonary embolism

[13-15], and with a retrospective cohort study of patients with MVT [16].

Conversely, previous studies specifically addressing SVT patients showed different results.
Thatipelli et al reported an incidence of major bleeding of 6.9/100 patient-years in a large
unselected cohort of 832 SVT patients, of whom only 28% actually received warfarin and no
information was available on the use of alternative anticoagulant drugs, such as heparins [3].
Condat et al reported an incidence of gastrointestinal bleeding of 12.5/100 patient-years in
patients with non-malignant, non-cirrhotic PVT, most of whom (84 of 136 patients) receiving
VKAs. However, in this study the rates of major and non-major bleeding events were not
separately reported [7]. More recently, Spaander et al published the results of a retrospective
cohort study on 120 non-cirrhotic PVT patients, 66 of whom received anticoagulants [8]. The
number of bleeding events was not negligible (58 bleeding episodes in 66 treated patients),
but the rate of patients receiving VKAs was not reported and no information on the rate of

major bleeding events while on anticoagulant treatment was provided.

The lower incidence of bleeding complications in our cohort may be partly due to the strict
definition of MB [12], as opposed to previous studies in this setting, and partly to the careful
selection of this population. Because our results are derived from a selected cohort of SVT

patients referred to several Anticoagulation Clinics for VKA monitoring, they may not be
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generalizable to the entire SVT population. In fact, patients at high bleeding risk are not
usually prescribed with VKAs and they might receive, instead, parenteral heparin or no
anticoagulant treatment at all. We recently conducted a prospective international registry in
order to evaluate the use of antithrombotic treatment for SVT patients in real life clinical
practice [17]. We observed that patients with bleeding risk factors, such as thrombocytopenia,
solid cancer, liver cirrhosis and gastrointestinal bleeding at onset, were less likely to receive
anticoagulant treatment. Actually, only 48.1% of the 613 enrolled patients were treated with
VKAs and they represented a peculiar subgroup of SVT patients, since they were younger
and more likely to have symptomatic onset, multiple veins involvement, unprovoked
thrombosis or SVT secondary to a persistent risk factor such as myeloproliferative neoplasms
[17]. The population of the present study shows similarities with the population treated with
VKA in this registry (median age approximately 50 years, a third of patients with unprovoked
thrombosis and only a minority with solid cancer, liver cirrhosis, incidental diagnosis, anemia
and thrombocytopenia), suggesting an analogous selection process. Furthermore, the
population enrolled in the present study is also younger compared to cohorts of patients on
VKAs for the treatment of usual site VTE or atrial fibrillation [13-15,18], reinforcing the fact
that only well-selected SVT patients actually receive VKAs, with similar rate of bleeding

complications.

At multivariable analysis, presence of esophageal varices, but not of IBD, was associated
with major bleeding complications. IBD had an effect-size substantially higher than
esophageal varices; however, an inadequate study power for IBD may well explain this
finding. An increased hemorrhagic risk has already been reported in patients with IBD [19];
nonetheless, in previous studies addressing SVT patients, esophageal varices represented the

most important predictor of bleeding. Thatipelli et al showed that gastroesophageal varices
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and warfarin therapy were independent predictors of major hemorrhages [3]. In the study by
Spaander et al, high grade varices were associated with bleeding events at univariate analysis
[8]. Finally, Condat et al found that the presence of moderate or large esophagogastric varices
without adequate prophylactic measures was the only independent predictor of bleeding [7].
The presence of esophageal varices does not necessarily represent a contraindication to
anticoagulant therapy, but it is highly recommended to establish an appropriate prophylaxis
with beta-blockers or with endoscopic treatment [6,20]. In our cohort, 23.2% of patients had
esophageal varices and almost half of them underwent endoscopic treatment or prophylaxis
with beta-blockers. This percentage is lower than previous studies including non-malignant
non-cirrhotic SVT, where almost all patients underwent gastroscopy [7-8], but quite similar
to the largest unselected cohort of SVT [3]. In all participating centers, the decision whether
to perform endoscopic exam was left to the attending physicians, usually before the patient
was referred to the Anticoagulation Clinic. Thus, our population did not systematically
undergo endoscopy and, therefore, the prevalence of esophageal varices might be
underestimated and no information was available on the grade of varices. However, since
these patients were selected to receive oral anticoagulant treatment, it is likely that they had

no or low grade esophageal varices.

Our study has potential limitations. First, there is an implicit, relevant selection bias in our
cohort. The population was recruited from Anticoagulation Clinics; hence, only SVT patients
who were deemed eligible for VKA were actually included. Our conclusions regarding the
safety of VKA are therefore not generalizable to the entirety of SVT, and patients with severe
cirrhosis or malignancy are probably best candidates for other therapeutic strategies. Second,
the retrospective design may suggest that some information have been inaccurately reported.

However, we included only patients that are regularly followed-up by Anticoagulation
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Clinics, where data are prospectively collected in dedicated databases, and it is therefore
unlikely that relevant clinical events have been missed. The suboptimal percentage of
available laboratory tests at the time of diagnosis (84-90%) might be explained by the
delayed uptake by the Anticoagulation Clinic. Third, we followed up patients from their
referral to the Anticoagulation Clinics; however, in the time elapsed between SVT diagnosis
and starting of VKA, some patients might have been treated with different dosages of heparin
or not treated at all, with consequent influence on the course of the disease. Fourth, we
included patients diagnosed and treated over a 20-year time, and during this wide interval the
standard of SVT treatment might have changed. Furthermore, being an open-cohort study,
patients recruited at the end of the inclusion period had a shorter exposure time, but this was

accounted by the time-dependent analysis.

The main strengths of our study include the largest cohort of patients homogeneously
prescribed with VKA and regularly followed by Anticoagulation Clinics. Moreover, all
bleeding and thrombotic events have been adjudicated by a central committee and
standardized definitions of major bleeding have been applied, making our results comparable

with previous studies of patients on VKAs for usual site VTE.

In conclusion, in designated patients with splanchnic vein thrombosis, oral anticoagulant
treatment was safe, with a reported incidence of major bleeding less than 2% per year and a
reasonable case-fatality rate. It is therefore of utmost importance to accurately select which
SVT patients are suitable to be prescribed with vitamin K antagonists. These results need to

be confirmed in future prospective studies.

This article is protected by copyright. All rights reserved.



ADDENDUM

N. Riva, W. Ageno, D.Poli and A.Tosetto contributed to acquisition and analysis of the data,
and drafted the article. S.Testa, S.Rupoli, R.Santoro, T.Lerede, A.Piana, M.Carpenedo,
A.Nicolini, P. Ferrini contributed to acquisition of the data, interpretation, and critical

revision of the manuscript. All authors provided final approval of the manuscript.

ACKNOWLEDGMENT
The abstract of this study was presented at the 56™ American Society of Hematology Annual

Meeting, in San Francisco (CA), in December 2014.

CONFLICTS OF INTEREST

The authors state that they have no conflict of interest.

REFERENCES

1. De Stefano V, Martinelli I. Splanchnic vein thrombosis: clinical presentation, risk factors
and treatment. Intern Emerg Med. 2010; 5: 487-94.

2. Acosta S, Alhadad A, Svensson P, Ekberg O. Epidemiology, risk and prognostic factors
in mesenteric venous thrombosis. Br J Surg. 2008; 95: 1245-51.

3. Thatipelli MR, McBane RD, Hodge DO, Wysokinski WE. Survival and recurrence in
patients with splanchnic vein thromboses. Clin Gastroenterol Hepatol. 2010; 8: 200-5.

4. Rodriguez-Castro KI, Simioni P, Burra P, Senzolo M. Anticoagulation for the treatment
of thrombotic complications in patients with cirrhosis. Liver Int. 2012; 32: 1465-76.

5. Prandoni P, Lensing AW, Piccioli A, Bernardi E, Simioni P, Girolami B, Marchiori A,
Sabbion P, Prins MH, Noventa F, Girolami A. Recurrent venous thromboembolism and

bleeding complications during anticoagulant treatment in patients with cancer and venous

This article is protected by copyright. All rights reserved.



thrombosis. Blood. 2002; 100: 3484-8.

6. Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, Nelson
ME, Wells PS, Gould MK, Dentali F, Crowther M, Kahn SR; American College of Chest
Physicians. Antithrombotic therapy for VTE disease: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest. 2012; 141: e419S-94S. Erratum in: Chest.
2012; 142: 1698-1704.

7. Condat B, Pessione F, Hillaire S, Denninger MH, Guillin MC, Poliquin M, Hadengue A,
Erlinger S, Valla D. Current outcome of portal vein thrombosis in adults: risk and benefit
of anticoagulant therapy. Gastroenterology. 2001; 120: 490-7.

8. Spaander MC, Hoekstra J, Hansen BE, Van Buuren HR, Leebeek FW, Janssen HL.
Anticoagulant therapy in patients with non-cirrhotic portal vein thrombosis: effect on new
thrombotic events and gastrointestinal bleeding. J Thromb Haemost. 2013; 11: 452-9.

9. Plessier A, Darwish-Murad S, Hernandez-Guerra M, Consigny Y, Fabris F, Trebicka J,
Heller J, Morard I, Lasser L, Langlet P, Denninger MH, Vidaud D, Condat B, Hadengue
A, Primignani M, Garcia-Pagan JC, Janssen HL, Valla D; European Network for
Vascular Disorders of the Liver (EN-Vie). Acute portal vein thrombosis unrelated to
cirrhosis: a prospective multicenter follow-up study. Hepatology. 2010; 51: 210-8.

10. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic
data capture (REDCap) - A metadata-driven methodology and workflow process for
providing translational research informatics support. J Biomed Inform. 2009; 42: 377-81.

11.von Elm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC, Vandenbroucke JP;
STROBE Initiative. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. Ann

Intern Med. 2007; 147: 573-7. Erratum in: Ann Intern Med. 2008; 148: 168.

This article is protected by copyright. All rights reserved.



12. Schulman S, Kearon C, on behalf of the Subcommittee on Control of Anticoagulation of
the Scientific and Standardization Committee of the International Society on Thrombosis
and Haemostasis. Definition of major bleeding in clinical investigations of antihemostatic
medicinal products in non-surgical patients. J Thromb Haemost. 2005; 3: 692-4.

13. Palareti G, Leali N, Coccheri S, Poggi M, Manotti C, D'Angelo A, Pengo V, Erba N,
Moia M, Ciavarella N, Devoto G, Berrettini M, Musolesi S. Bleeding complications of
oral anticoagulant treatment: an inception-cohort, prospective collaborative study
(ISCOAT). Italian Study on Complications of Oral Anticoagulant Therapy. Lancet. 1996;
348: 423-8.

14. Poli D, Antonucci E, Testa S, Tosetto A, Ageno W, Palareti G; Italian Federation of
Anticoagulation Clinics. Bleeding risk in very old patients on vitamin K antagonist
treatment: results of a prospective collaborative study on elderly patients followed by
Italian Centres for Anticoagulation. Circulation. 2011; 124: §24-9.

15. Riva N, Bellesini M, Di Minno MN, Mumoli N, Pomero F, Franchini M, Fantoni C,
Lupoli R, Brondi B, Borretta V, Bonfanti C, Ageno W, Dentali F. Poor predictive value
of contemporary bleeding risk scores during long-term treatment of venous
thromboembolism: a multicenter retrospective cohort study. Thromb Haemost. 2014; 112:
511-21.

16. Dentali F, Ageno W, Witt D, Malato A, Clark N, Garcia D, McCool K, Siragusa S, Dyke
S, Crowther M; WARPED consortium. Natural history of mesenteric venous thrombosis
in patients treated with vitamin K antagonists: A multi-centre, retrospective cohort study.
Thromb Haemost. 2009; 102: 501-4.

17. Ageno W, Riva N, Schulman S, Bang SM, Sartori MT, Grandone E, Beyer-Westendorf J,
Barillari G, Di Minno MN, Dentali F; IRSVT study group. Antithrombotic treatment of

splanchnic vein thrombosis: results of an international registry. Semin Thromb Hemost.

This article is protected by copyright. All rights reserved.



2014; 40: 99-105.

18. Poli D, Antonucci E, Grifoni E, Abbate R, Gensini GF, Prisco D. Stroke risk in atrial
fibrillation patients on warfarin. Predictive ability of risk stratification schemes for
primary and secondary prevention. Thromb Haemost. 2009; 101: 367-72.

19. Murthy SK, Nguyen GC. Venous thromboembolism in inflammatory bowel disease: an
epidemiological review. Am J Gastroenterol. 2011; 106: 713-8.

20. de Franchis R; Baveno V Faculty. Revising consensus in portal hypertension: report of
the Baveno V consensus workshop on methodology of diagnosis and therapy in portal

hypertension. J Hepatol. 2010; 53: 762-8.

LEGENDS TO FIGURES AND TABLES

Table 1. Baseline characteristics of the population

Table 2. Incidence rates of major bleeding on-treatment at different time-points during
follow-up

Table 3. Results of multivariate analysis: predictors of major bleeding complications

Table 4. Outcomes on-treatment in particular subgroups of patients

Figure 1. Cumulative incidence of major bleeding during vitamin K antagonist treatment
Figure 2. Cumulative incidence of major bleeding in patients with esophageal varices (a) and
inflammatory bowel diseases (b)

Figure 3. Cumulative incidence of vascular events during vitamin K antagonist treatment

This article is protected by copyright. All rights reserved.



Table 1. Baseline characteristics of the population

Patients with SVT (n = 375)

Demographic characteristics

Age (years), median (IQR)

53 (43-63)

Males, n/N (%)

205/ 375 (54.7%)

Personal history of VTE, n/N (%)

43 /375 (11.5%)

e Previous SVT, n

7

Family history of VTE, n/N (%)

34 /375 (9.1%)

Risk factors

Idiopathic, n/N (%)

139 /375 (37.1%)

Hematological disease, n/N (%)

81 /375 (21.6%)

e Myeloproliferative neoplasm, n

76

Hepatic cirrhosis, n/N (%)

57 /375 (15.2%)

Hormonal therapy, n/N (%)

25/170 (14.7%) *

Solid cancer, n/N (%)

40 /375 (10.7%)

Recent abdominal surgery, n/N (%)

30/375 (8.0%)

Intra-abdominal inflammation or infection, n/N (%)

25 /375 (6.7%)

e Inflammatory bowel disease, n

13

Others, n/N (%)

22 /375 (5.9%)

Clinical presentation
Asymptomatic, n/N (%) 571367 (15.5%)
Abdominal pain, n/N (%) 285 /367 (77.7%)

Nausea or vomiting, n/N (%)

73 /367 (19.9%)

Fever, n/N (%)

67 /367 (18.3%)

Diarrhea, n/N (%) 17 /367 (4.6%)
Anorexia, n/N (%) 17 /367 (4.6%)
Gastrointestinal bleeding, n/N (%) 16 /367 (4.4%)
Shock, n/N (%) 57367 (1.4%)
Others, n/N (%) 18 /367 (4.9%)

Other clinical characteristics

Body weight < 60 kg, n/N (%)

45 /277 (16.3%)

Ascites, n/N (%)

54 /375 (14.4%)

Esophageal varices, n/N (%)

87 /375 (23.2%)

e Prophylaxis with beta-blockers, n 18

e Previous endoscopic treatment, n 23
Method of diagnosis
Computed tomography, n/N (%) 287 /367 (78.2%)

Ultrasound, n/N (%)

58 /367 (15.8%)

Magnetic resonance, n/N (%)

12 /367 (3.3%)

Abdominal surgery or laparoscopy, n/N (%)

71367 (1.9%)

Angiography, n/N (%)

3/367 (0.8%)
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Involved veins

Multiple veins involved, n/N (%)

179 / 375 (47.7%)

Isolated portal vein thrombosis, n/N (%)

106 / 375 (28.3%)

Isolated mesenteric veins thrombosis, n/N (%)

55 /375 (14.7%)

Isolated supra-hepatic vein thrombosis, n /N (%)

20/ 375 (53.3%)

Isolated splenic vein thrombosis, n/N (%)

15 /375 (4.0%)

Laboratory test results at the time of diagnosis

Anemia (hemoglobin < 10g/dL), n/N (%)

36 /337 (10.7%)

Thrombocytopenia (platelet count < 100 x10°/mm”), n/N
(%)

39 /335 (11.6%)

Creatinine > 1.5 mg/dL, n/N (%)

10/315 (3.2%)

Genetic mutations

JAK?2 V617F mutation, n / N tested (%)

60 /205 (29.3%)

Prothrombin G20210A mutation, n/ N tested (%)

30/250 (12.0%)

Factor V Leiden mutation, n / N tested (%)

26 /254 (10.2%)

Multiple symptoms and risk factors and symptoms are possible.

* Percentage calculated on the female population only

Legend: IQR = interquartile range, SVT = splanchnic vein thrombosis, VTE = venous

thromboembolism, n/N number of patients with the variable/number of evaluable patients

Table 2. Incidence rates of major bleeding on-treatment at different time-points during

follow-up
Time-point Cumulative number | Incidence rate of major bleeding
of events (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)

Legend: CI = confidence interval, pt-y = patient-years
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Table 3. Results of multivariate analysis: predictors of major bleeding complications

Hazard ratio

p value
(95% CI) per 100 patient-years

Esophageal varices

e No 1.0 0.8 (0.4-1.6)

e Yes 54 (1.4-21.1) 0.015 2.6 (1.3-5.1)
Inflammatory bowel diseases

e No 1.0 1.1 (0.6-1.9)

e Yes 9.2 (0.7-122.6) 0.094 10.3 (2.6-41.2)
Malignancy *

e No 1.0 1.3 (0.7-2.5)

e Yes 0.2 (0.04-1.3) 0.092 1.1 (0.5-2.6)

* The malignancy category includes solid cancer and myeloproliferative neoplasm

Legend: CI = confidence interval

Table 4. Outcomes on-treatment in particular subgroups of patients

Permanent risk factors

Unorovoked Transient .
(he139) risz( fagc;;’ " AL | Malignaney * |
n= = =
(n=183) (n=113) (n=57)
Major bleeding events
n. of events 5 0 10 5 2
incidence rate 1.06 1.62 1.08 1.55
per 100 pt-y ) - N - )
95% CI) (0.44-2.56) (0.87-3.02) (0.45-2.60) | (0.39-6.19)
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Vascular thrombotic events

n. of events 2 3 sk 11 10
m;leie%eb;‘z; 0.43 2.64 1.88 2.30
05 cry | ©O1-170) | (0858.17) | (1.04-3.39) | (1.24-428)

* The malignancy category includes solid cancer and myeloproliferative neoplasm

** Two of these events occurred during temporary interruption of vitamin K antagonists
(bridging therapy with low-molecular-weight-heparin) due to interventional procedures

Legend: CI = confidence interval, n = number, pt-y = patient-years
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