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Original research article—clinical

The Natural History, Treatments, and Outcomes of Portal Vein 
Thrombosis in Patients With Inflammatory Bowel Disease

Leonard Naymagon, MD,*,  Douglas Tremblay, MD,* Nicole Zubizarreta, MPH,† Erin Moshier,  MS,†  
Steven Naymagon, MD,‡ John Mascarenhas, MD,* and Thomas Schiano, MD§

Background: Portal vein thrombosis (PVT) is a poorly described complication of inflammatory bowel disease (IBD). We sought to better char-
acterize presentations, compare treatments, and assess outcomes in IBD-related PVT.

Methods: We conducted a retrospective investigation of IBD-related PVT at our institution. Multivariable Cox proportional hazards modeling 
was used to estimate adjusted hazard ratios across treatments.

Results: Sixty-three patients with IBD-related PVT (26 with Crohn disease, 37 with ulcerative colitis) were followed for a median 21 months 
(interquartile ratio [IQR] = 9-52). Major risk factors included intra-abdominal surgery (60%), IBD flare (33%), and intra-abdominal infection 
(13%). Primary hematologic thrombophilias were rare and did not impact management. Presentations were generally nonspecific, and diag-
nosis was incidental. Ninety-two percent of patients (58/63) received anticoagulation (AC), including 23 who received direct oral anticoagu-
lants (DOACs), 22 who received warfarin, and 13 who received enoxaparin. All anticoagulated patients started AC within 3 days of diagnosis. 
Complete radiographic resolution (CRR) of PVT occurred in 71% of patients. We found that DOACs were associated with higher CRR rates 
(22/23; 96%) relative to warfarin (12/22; 55%): the hazard ratio of DOACs to warfarin was 4.04 (1.83-8.93; P = 0.0006)). Patients receiving 
DOACs required shorter courses of AC (median 3.9 months; IQR = 2.7-6.1) than those receiving warfarin (median 8.5 months; IQR = 3.9-NA; 
P = 0.0190). Incidence of gut ischemia (n = 3), symptomatic portal hypertension (n = 3), major bleeding (n = 4), and death (n = 2) were rare, and 
no patients receiving DOACs experienced these adverse outcomes.

Conclusions: We show that early and aggressive use of AC can lead to excellent outcomes in IBD-associated PVT and that DOACs are associ-
ated with particularly favorable outcomes in this setting.
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BACKGROUND
Portal vein thrombosis (PVT) is most commonly en-

countered in the context of  cirrhosis or can occasionally 
be the result of  primary hematologic disorders (most no-
tably JAK2V617F-positive myeloproliferative neoplasms). 
Alternatively, PVT may be a potential consequence of 
any inflammatory intra-abdominal process (including but 
not limited to intra-abdominal infection, intra-abdominal 

surgery, pancreatitis, or inflammatory bowel disease [IBD]).1 
Among patients with IBD, the baseline intra-abdominal 
thrombophilia imparted by chronic inflammation is often and 
repeatedly heightened in the setting of  acute flares, colorectal 
surgeries, and infectious complications.2, 3 Indeed, PVT in IBD 
is prone to occur in these settings, when inflammation and 
therefore thrombotic tendency are at their greatest. Diagnosis 
of  PVT among such patients is challenging in that its highly 
nonspecific symptoms (typically abdominal pain) may also 
commonly occur as the result of  any of  its provoking factors 
(IBD flare, intra-abdominal infection, postsurgical complica-
tion).1, 2 It is therefore not surprising that the diagnosis is most 
often made incidentally, when imaging is performed to eval-
uate for one of  these provoking processes.3 

The most concerning short-term complication of  PVT 
is rapid clot extension into the adjoining splanchnic vascu-
lature (usually the superior mesenteric vein [SMV]), causing 
intestinal ischemia and necrosis.3, 4 The long-term concern is 
that failure to adequately recanalize the portal vein may lead 
to chronic thrombosis, resulting in chronic noncirrhotic portal 
hypertension.5 The mainstay of  treatment is anticoagulation 
(AC), the prompt initiation of  which is intended to prevent 
acute clot extension and chronic thrombosis.1 Although AC 
is essential, the ideal anticoagulant and the required dura-
tion of  treatment are uncertain, and outcomes among these 
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patients remain poorly described. Herein we present the lar-
gest series of  IBD-related PVT in the literature to date, and 
the first to examine and compare treatments and assess long-
term outcomes.

METHODS

Patients and Outcomes
We searched the medical records of the Mount Sinai 

Hospital, a large tertiary care IBD center, for patients with an 
ICD code for PVT seen from January 2000 through January 
2019. All of these patients with a concurrent history of IBD were 
identified. Patient medical records were then reviewed to confirm 
a history of acute PVT, with or without concurrent thrombosis 
in additional splanchnic vessels. Each patient’s PVT was con-
firmed via the radiology report at diagnosis, and the subsequent 
course of each PVT was tracked via succeeding radiology reports. 
Criteria for exclusion were tumor thrombus, receipt of thromb-
olysis/thrombectomy, absence of baseline imaging at PVT diag-
nosis, absence of subsequent follow-up imaging 3 or more months 
after diagnosis, and evidence of chronic as opposed to acute PVT 
at diagnosis (eg, known clinical history of long-standing PVT, or 
presence of portal cavernoma, portal collaterals, or other radio-
graphic findings suggestive of chronic PVT at diagnosis).

At the time of PVT diagnosis the patients’ age, sex, eti-
ology of PVT, location of PVT, and degree of PVT occlusion 
were assessed. Location of PVT was defined as being only in the 
main portal vein (PV), in the left or right PV only, or involving 
any portion of the PV with concurrent involvement of addi-
tional splanchnic vessels. Degree of PV occlusion (either occlu-
sive or nonocclusive) was determined by the radiology report at 
diagnosis. The initial long-term AC used in each instance was 
recorded and formed the basis for comparison across patients. 
In many patients intravenous heparin was used as initial short-
term (or bridging) AC, and in these instances the first long-term 
AC transitioned to thereafter was considered. Because a large 
proportion of patients with PVT were diagnosed shortly fol-
lowing intra-abdominal surgery, comparisons of postsurgical 
and nonsurgical patients were also carried out. Many patients 
received extensive thrombophilia testing, and results of these 
workups were recorded when available.

The primary outcome of interest was complete radio-
graphic resolution (CRR) of PVT. Secondary outcomes were 
recanalization (RC) of occlusive PVT, development of symp-
tomatic portal hypertension (SPH, defined as new varices 
documented on esophagogastroduodenoscopy, or new ascites 
requiring diuretics), and major (World Health Organization 
grade 3 or 4) bleeding.

Statistical Analysis
Continuous variables were summarized by the me-

dian and interquartile range (IQR), while categorical vari-
ables were summarized by N (%). Distributions of continuous 

and categorical variables were compared across etiologic 
categories of PVT using the Kruskal-Wallis and Fisher exact 
tests, respectively. The Kaplan-Meier method was used to es-
timate the median times to event for all outcomes, with corre-
sponding 95% confidence intervals (CIs) constructed based on 
the Brookmeyer-Crowley method.6 Univariable comparisons 
of time-to-event outcomes were made with the log-rank test. 
Multivariable Cox proportional hazards models were run to es-
timate adjusted hazard ratios (HRs) with their corresponding 
95% CI. The multivariable models controlled for age, sex, lo-
cation/extent of PVT, occlusivity of PVT, and type of antico-
agulant used. We performed pairwise comparisons among the 
different anticoagulants for the primary outcome (CRR) and 
secondary outcome (RC). Because of small numbers, we were 
not able to perform multivariable analyses on the outcomes 
of SPH and major bleeding events. All hypothesis testing was 
2-sided, with the type-1 error rate fixed at 5% for the determina-
tion of factors associated with time-to-event outcomes. All sta-
tistical analyses were conducted using SAS v9.4 (SAS Institute, 
Cary, NC).

ETHICAL CONSIDERATIONS
This retrospective study was approved by our institu-

tional internal review board and program for the protection of 
human subjects.

RESULTS

Baseline Characteristics
A total of 1094 patients bearing an ICD code for PVT 

were identified, of whom 119 had concurrent IBD. Upon chart 
review, 63 of these 119 patients met  all inclusion criteria (26 
Crohn disease [CD], 37 ulcerative colitis [UC]) (Fig. 1). Patients 
were followed for a median 21 months (IQR = 9-52). The base-
line characteristics of this cohort are described in Table 1. Of 
note, only 8% of patients (5/63) had any prior history of venous 
thromboembolism (VTE). Seventy-five percent of patients 
(47/63) had an additional clinically evident provoking factor for 
PVT besides IBD, most often recent intra-abdominal surgery 
or intra-abdominal infection. Because recent intra-abdominal 
surgery was particularly common among our patients, addi-
tional detail specifically regarding the postsurgical cohort is 
provided in Supplementary Table 1. Among the CD patients, 
54% (14/26) had stricturing or penetrating disease (Montreal 
Classification B2 or B3). Among the UC patients, 81% (30/37) 
had moderate or severe disease (Montreal Classification S2 or 
S3), including 38% (14/37) who met the criteria for acute severe 
UC (Montreal Classification S3). Additional details regarding 
the baseline characteristics of our cohort are presented in 
Supplementary Table 2. We found that IBD therapies received 
within 3  months of PVT diagnosis included steroids (62%; 
40/63), biologics (60%; 38/63), and immunomodulators (37%; 
23/63). The majority of biologic agents used (25/38; 66%) were 
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inhibitors of tumor necrosis factor alpha. No patients had re-
ceived tofacitinib.

Presenting Characteristics
Presenting signs, symptoms, and laboratory findings 

among our cohort are summarized in Table 1. Of  note, 86% 
of  patients (54/63) were diagnosed in an acute care setting 
(either during an inpatient hospitalization or an emergency 
department visit) with the remainder diagnosed on outpa-
tient imaging. Initial presentations were generally nonspecific, 
with the most common presenting complaint being abdom-
inal pain. One-third of  patients (21/63) were felt to be in acute 
IBD flare by a documenting gastroenterologist. Laboratory 
results were nonspecific as well, with the most common ab-
normal findings being leukocytosis and elevated inflammatory 
markers. Liver function test abnormalities were infrequent. 
Fecal calprotectin levels were not often sent at presentation 
but were elevated in a large proportion of  the few evaluated 
patients (68%; 13/19). Sixty percent (38/63) received intra-
abdominal surgery within 3 months before presentation. All 
of  these patients received bowel surgeries of  some variation 
specifically for the treatment of  IBD and/or an associated 
complication. Patients were diagnosed with PVT a median 
11 days following surgery (range = 4-78; IQR = 7-19). Nearly 
all patients (37/38) were on appropriate postoperative VTE 
prophylaxis.

FIGURE 1. A CONSORT diagram summarizing reasons for exclusion.

TABLE 1. Characteristics of IBD Patients With PVT

Median age (IQR) 42 (29-55)
Percent male 63% (40/63)
Type of IBD CD: 41% (26/63)  

UC: 59% (37/63)
IBD therapies near  

time of PVT*
Steroids: 63% (40/63)   
Biologics: 60% (38/63) 
Immunomodulators: 37% (23/63) 

Prior VTE history 8% (5/63)
Additional risk  

factor for PVT
75% (47/63)†  
Intra-abdominal surgery: 60% 
(n = 38)‡  
Intra-abdominal infection: 13% 
(n = 8)‡  
Cirrhosis: 6% (n = 4)   
Myeloproliferative neoplasm: 2% 
(n = 1)  
Pancreatitis: 2% (n = 1)

IBD flare at PVT diagnosis 33% (21/63)§

Presenting signs/symptoms abdominal pain: 71% (45/63)  
diarrhea or increased  
ostomy output: 38% (24/63)  
Constipation or ileus: 11% (7/63)  
Back pain: 8% (5/63)  
Nausea and/or vomiting:  
8% (5/63)  
Fever: 6% (4/63)  
Rectal bleeding: 6% (4/63)

Laboratory findings Leukocytosis: 83% (52/63)  
Elevated inflammatory  
markers: 83% (34/41)¶  
Hyperbilirubinemia: 16% (10/63)  
Elevated aminotransferases: 11% 
(7/63)

Vessel involvement Left and/or right PV only: 32% 
(20/63)  
Main PV +/- left and/or right PV: 
14% (9/63)  
Main PV + SMV: 38% (24/63)  
Main PV + SMV + splenic: 10% 
(6/63)  
Main PV + splenic: 6% (4/63)

Occlusivity of thrombus Occlusive: 33% (21/63)  
Nonocclusive: 67% (42/63)

The baseline characteristics of all patients included in the study cohort are described 
above. 
*All IBD therapies received within 3 months before PVT diagnosis. Steroids included 
nonabsorbable oral steroids. The majority of biologic agents used (25/38; 66%) were 
inhibitors of tumor necrosis factor alpha. No patients had received tofacitinib. 
†Five patients had both recent intra-abdominal surgery and recent intra-abdominal 
infection. 
‡All intra-abdominal surgeries and infections occurred within 3 months before PVT 
diagnosis. 
§Presence or absence of IBD flare was determined from the notes of the documenting 
gastroenterologist(s). 
¶Inflammatory markers included erythrocyte sedimentation rate and C-reactive 
protein.
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Diagnosis and Workup
In each instance the diagnosis of PVT was made on im-

aging (CT in 79%, MRI in 21%). In each case, PVT appeared 
acute (no prior history of PVT, no evidence of cavernous trans-
formation or other radiographic features to suggest chronic 
PVT). One-third of patients (21/63) had completely occlu-
sive thrombosis of the PV. More than half  of patients (34/63) 
had PVT extending into a PV tributary (most often the SMV) 
(Table 1). In no instance was imaging undertaken to specifically 
assess for PVT. Rather, the impetus for imaging was typically 
to evaluate for potential IBD complication (eg, obstruction, 
fistula), intra-abdominal infection, and/or postsurgical compli-
cation. Thus PVT was generally an unexpected or incidental 
finding. Forty-three percent of patients (27/63) had evidence of 
active bowel inflammation on imaging. Regions of radiograph-
ically involved bowel at PVT diagnosis included rectum (n = 16; 
25%), sigmoid colon (n = 15; 24%), descending colon (n = 7; 
11%), transverse colon (n = 7; 11%), ileum (n = 6; 10%), as-
cending colon (n = 5; 8%), jejunum (n = 1; 2%), and duodenum 
(n = 1; 2%).

Forty-three percent of patients (27/63) received 
thrombophilia testing. Overall, the incidence of clinically mean-
ingful positive test results was exceedingly low (Table  2). On 
chart review, there was no instance of either acute or long-term 
management being changed by the results of thrombophilia 
testing (ie, no instances of selection of specific AC, alteration 
of duration of AC, or changes in future thrombophylaxis prac-
tices based on the results of testing).

Management
Ninety-two percent of  patients (58/63) received AC. In 3 

instances the decision not to anticoagulate was made because 
of  concern regarding bleeding risk, and in the remaining 2 

instances the reason for this decision was not specified in the 
medical record. The initial anticoagulant used in nearly all 
cases (51/58; 88%) was intravenous heparin. All anticoagulated 
patients were eventually started on or transitioned to an oral 
or subcutaneous anticoagulant (including direct oral antico-
agulant [DOAC], n = 23; warfarin, n = 22; and enoxaparin, 
n = 13). The DOACs used included apixaban (n = 4), dabigatran 
(n = 4), and rivaroxaban (n = 15). All anticoagulated patients 
started AC within 3 days of  PVT diagnosis (with the majority 
starting on the day of  diagnosis). Transition from intravenous 
heparin to an oral or subcutaneous anticoagulant occurred a 
median of  3 days (IQR = 2-4) after starting intravenous hep-
arin (this was identical among the DOAC, enoxaparin, and 
warfarin groups, with the transition day for warfarin taken as 
the day on which bridging began). All anticoagulated patients 
received at least 3 months of  AC. Median duration of  AC was 
5.2 months (IQR = 3.1-9.9). Patients who received DOACs re-
quired shorter courses of  AC (median 3.9 months; IQR = 2.7-
6.1) than those who received warfarin (median 8.5  months; 
IQR = 3.9-NA; P = 0.0190). The characteristics of  all patients 
stratified by AC used are described in Table 3. Baseline charac-
teristics were generally similar across treatment groups.

Outcomes
Two patients died during follow-up, with 1 death a di-

rect complication of PVT. This patient experienced rapid clot 
extension into the mesenteric vasculature in spite of treatment 
with intravenous heparin and then warfarin, resulting in small 
bowel ischemia and septic shock. Small bowel ischemia because 
of mesenteric clot extension occurred in a total of 3 patients 
(5%). In the 2 remaining instances there was evidence of small 
bowel ischemia at presentation that resolved following initia-
tion of AC.

Seventy-one percent of patients (45/63) achieved the 
primary outcome of CRR of PVT. All instances of CRR of 
PVT were associated with concurrent CRR in any other in-
volved splanchnic vessels. Kaplan-Meier curves depicting CRR 
by AC used are depicted in Fig. 2. Among ACs used, DOACs 
had the highest rate of CRR (22/23; 96%), and warfarin the 
lowest (12/22; 55%). Patients who received no AC were unlikely 
to experience CRR (1/5; 20%). Multivariable analysis of po-
tential determinants of CRR among our IBD cohort is shown 
in Table 4. The only factor significantly associated with CRR 
on multivariable analysis was the type of AC used, with an ad-
justed HR for CRR for DOACs relative to that for warfarin 
of 4.04 (1.83-8.93; P = 0.0006). Note that in this instance an 
HR > 1 was favorable, as CRR is a favorable outcome. 

In addition, DOACs yielded the highest rate of RC of oc-
clusive PVT, with warfarin again yielding the lowest such rates 
among ACs (depicted in Fig. 3). On multivariable analysis no 
particular factor was significantly associated with RC, likely be-
cause of the relatively small number of patients with fully occlu-
sive PVT in our cohort. Among patients who had thrombophilia 

TABLE 2. Thrombophilia Testing

Test Percentage Testing Positive

Factor V Leiden mutation 7% (2/27)*
Prothrombin gene mutation 4% (1/27)†

APLS testing‡ 4% (1/27)
Protein C deficiency§ 0% (0/24)
Protein S deficiency§ 0% (0/24)
Antithrombin III deficiency§ 0% (0/20)
JAK2V617F mutation 0% (0/16)
Paroxysmal nocturnal hemoglobinuria 0% (0/6)

The results of thrombophilia testing among our cohort are described above. 
*One patient was heterozygous and 1 patient was homozygous. 
†This patient was heterozygous. 
‡Testing included assessment for anticardiolipin antibodies, beta-2 glycoprotein I anti-
bodies, and lupus anticoagulant. The 1 positive patient was subsequently found to be 
negative on repeat testing. 
§Tests were excluded if  sent in the context of acute thrombosis or while a patient was 
on warfarin (for proteins C and S).
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TABLE 3. Patient Characteristics by AC Used

 

All Patients Warfarin Enoxaparin DOAC No Anticoagulant

P-valuen = 63 n = 22 n =13 n = 23 n = 5

Median age (IQR) 42 (29-55) 43 (33-54) 44 (32-53) 42 (29-53) 58 (38-61) 0.7558
Sex      0.4251
 Male 40 (63.5%) 14 (63.6%) 6 (46.2%) 17 (73.9%) 3 (60.0%)  
 Female 23 (36.5%) 8 (36.4%) 7 (53.8%) 6 (26.1%) 2 (40.0%)  
Median time to anticoagulant  

start-days (IQR)
0 (0-2) 0 (0-1) 0 (0-1) 0 (0-1) - - 

Location of PVT      0.3037
 Main PV only 9 (14.3%) 4 (18.2%) 1 (7.7%) 2 (8.7%) 2 (40.0%)  
 Left or right PV only 20 (31.7%) 8 (36.4%) 5 (38.5%) 5 (21.7%) 2 (40.0%)  
 PV and additional SV 34 (54.0%) 10 (45.5%) 7 (53.8%) 16 (69.6%) 1 (20.0%)  
Degree of PV occlusion      0.9061
 Occlusive 21 (33.3%) 8 (36.4%) 5 (38.5%) 7 (30.4%) 1 (20.0%)  
 Nonocclusive 42 (66.7%) 14 (63.6%) 8 (61.5%) 16 (69.6%) 4 (80.0%)  
Type of IBD      0.2666
 CD 26 (41.3%) 10 (45.5%) 4 (30.8%) 8 (34.8%) 4 (80.0%)  
 UC 37 (58.7%) 12 (54.5%) 9 (69.2%) 15 (65.2%) 1 (20.0%)  
Recent abdominal surgery 38 (60.3%) 14 (63.6%) 7 (53.8%) 15 (65.2%) 2 (40.0%) 0.7092
Median follow-up time in months (IQR) 21 (9-52) 43 (9-80) 23 (10-58) 12 (6-35) 32 (29-39) 0.0053

The characteristics of all patients by anticoagulant used are described above. 
SV indicates splanchnic vein.

FIGURE 2. Kaplan-Meier curves for the primary outcome of CRR of PVT by AC used.
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testing, those who were positive for factor V Leiden mutation, 
prothrombin gene mutation, and antiphospholipid syndrome 
(APLS) testing all experienced CRR, while the patient who 
tested positive for JAK2V617F did not. Outcomes did not differ 
significantly among the patients deemed to be in acute IBD 

flare and the remainder of the cohort, nor did they differ signif-
icantly between the CD patients with stricturing/penetrating di-
sease and the remainder of the CD cohort, nor between the UC 
patients meeting the criteria for moderate or acute severe di-
sease and the remainder of the UC cohort. However, this study 
was likely underpowered to make such comparisons.

Three of the 18 patients (17%) who failed to achieve 
CRR of PVT went on to develop SPH. Two of these patients 
had been treated with enoxaparin and 1 had been treated with 
warfarin. None of the patients who received DOACs, and 
none of the patients who achieved CRR, developed SPH. 
One of the 3 patients who developed SPH went on to receive 
a transjugular intrahepatic portosystemic shunt with subse-
quent improvement in portal hypertensive symptoms. Major 
(World Health Organization grade 3 or 4) bleeding occurred in 
4 patients, 3 of whom were receiving warfarin and 1 of whom 
was receiving enoxaparin at that time. None of these bleeding 
events were fatal. No patients receiving DOACs experienced 
major bleeding. Two of the 45 patients (4%) who achieved 
CRR experienced recurrent PVT during follow-up. Both of 
these patients had discontinued AC before recurrence. One of 
these 2 patients had cirrhosis as an additional persistent risk 
factor for PVT, and the other had recurrence following intra-
abdominal surgery (these recurrences were diagnosed 8 months 
and 23 months after discontinuing AC, respectively).

DISCUSSION
Research has found that PVT is a relatively 

underrecognized and poorly described complication of IBD.7 
Prevalence rates ranging from 0.17% to 1.7% of IBD patients 

TABLE 4. Multivariable Analysis for CRR of PVT

Reference HR (95% CI) P

Age 1.00 (0.98-1.03) 0.8837
Sex   
Male Female 0.47 (0.23-0.94) 0.0319
Anticoagulant   
None Warfarin 0.17 (0.02-1.34) 0.0917
DOAC Warfarin 4.04 (1.83-8.93) 0.0006
Enoxaparin Warfarin 1.51 (0.62-3.66) 0.3665
Location   
Left or right PV Main PV 3.48 (0.97-12.42) 0.0550
PV + other SV Main PV 1.13 (0.36-3.57) 0.8410
Baseline occlusion   
Occlusive Nonocclusive 1.25 (0.56-2.77) 0.5842
Type of IBD   
CD UC 0.96 (0.51-1.81) 0.8977
Recent abdominal surgery   
Yes No 0.97 (0.45-2.09) 0.9382

Multivariable analysis of potential determinants of CRR among our IBD cohort is 
shown above. Note that in this instance an HR >1 was favorable, because CRR is a 
favorable outcome. 
SV indicates splanchnic vein.

FIGURE 3. Kaplan-Meier curves for the secondary outcome of RC of occlusive PVT by AC used.
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have been reported in large retrospective cohorts.8-10 Among 
our cohort the most prominent risk factor for PVT was intra-
abdominal surgery, a finding that seems to be borne out in a 
number of other institutional experiences.11-14 Additional no-
table risk factors in our cohort included intra-abdominal infec-
tion and acute IBD flare.

Primary hematologic thrombophilias were rare among 
our patients, as has been shown in other types of provoked 
splanchnic vein thrombosis (SVT).15, 16 Given that laboratory 
thrombophilia evaluations do not seem to impact management 
or outcomes (both in this cohort and in others), they likely 
do not merit routine use in cases of clearly provoked PVT.16, 

17 We would recommend that in instances of clearly provoked 
PVT (such as following recent surgery or in the context of re-
cent/active intra-abdominal infection or recent/active flare), 
no thrombophilia testing need be sent. However, if  PVT is not 
clearly provoked (ie, a spontaneous PVT in an otherwise stable 
and inactive IBD patient), thrombophilia testing should be 
considered. Thrombophilia testing should also be considered in 
patients with history of other VTE or unexplained blood count 
abnormalities. The most crucial thrombophilia test to send in 
such instances is an assessment for JAK2V617F, as it is fairly 
common among patients with otherwise unprovoked SVT and 
can have a major impact on further workup and management.18, 

19 In addition, APLS and paroxysmal nocturnal hemoglobinuria 
testing may impact management and thus can be considered in 
some specific circumstances (history of autoimmune disease 
and/or arterial thrombosis for APLS or unexplained cytopenias 
and/or evidence of intravascular hemolysis for paroxysmal noc-
turnal hemoglobinuria). Other thrombophilia testing generally 
does not merit sending because results do not impact manage-
ment.17, 19 Consultation with a hematologist is reasonable when 
thrombophilia testing is being considered.

Presenting signs, symptoms, and laboratory results are 
highly nonspecific, and a PVT diagnosis is nearly always made 
incidentally, when contrast imaging to evaluate abdominal com-
plaints reveals non-opacification or other abnormalities in the 
portal vasculature.20 It is notable that some professional society 
guidelines advise that patients with incidentally detected SVT 
receive no AC.21, 22 If  these guidelines were truly incorporated 
into clinical practice, few if  any IBD patients would receive AC 
for PVT. At our institution we routinely anticoagulate patients 
with incidentally detected SVT. This is because spontaneous 
PVT resolution in the absence of AC is unlikely (20% in our co-
hort), the potential consequences of persistent thrombosis are 
dire (gut ischemia and chronic portal hypertension), and major 
bleeding rates on AC are low (6.8% in our cohort and 2.7% 
when we excluded warfarin).

Seventy-one percent of patients in our cohort achieved 
CRR of PVT. No other studies currently report long-term out-
comes of IBD-specific PVT; however, this rate is notably higher 
than those reported in studies of all PVT, in which resolution 
and RC rates are usually <50% in large cohorts.23 We note that 

in our institution, the CRR rate of all acute noncirrhotic PVT 
is 43%.24 Similarly, RC rates of occlusive PVT were higher, and 
rates of portal hypertensive complications were lower, in this 
IBD-specific cohort than in nonspecific PVT cohorts (both 
those described in the literature and those in our institutional 
experience).23, 25 The relatively excellent outcomes in this co-
hort may result from some intrinsically benign property of 
IBD-related PVT (indeed, non-IBD-specific cohorts may be en-
riched with patients who have unprovoked PVT or PVT related 
to underlying hematologic disorders, both of which are likely 
more recalcitrant). Alternatively, or concurrently, the excellent 
outcomes in this cohort may be the result of the high rates of 
AC (92%) or the prompt initiation of AC (all anticoagulated 
patients started AC within 3 days of PVT diagnosis, with the 
majority starting on the day of diagnosis). Indeed, prior studies 
have demonstrated that delays in AC as short as days to 2 weeks 
may lead to inferior outcomes.25 Prompt AC may be particularly 
important among those patients with concurrent SMV involve-
ment because complete occlusion of this vessel may lead to mes-
enteric ischemia and, if  complicated by portal Hypertension the 
need for multivisceral transplantation. In our series, all patients 
who had gut necrosis or died had evidence of SMV extension at 
diagnosis or upon reimaging.4 It is unclear why men were less 
likely to achieve CRR in this cohort than women (HR = 0.47; 
95% CI, 0.23-0.94; P = 0.0319); such a difference in outcomes 
has not been reported previously in the PVT literature. In the 
wider VTE literature men are known to have a higher risk for 
first and recurrent venous thrombosis; however, the specific fac-
tors underlying this phenomenon are unknown.26

Professional society guidelines and published expert opin-
ions currently recommend vitamin K antagonists (such as war-
farin) or low-molecular-weight heparins (such as enoxaparin) 
as the standard anticoagulants for SVT.21, 27, 28 This is because 
data (particularly prospective data) to support the use of 
DOACs in this setting are currently lacking.29 Retrospective 
data supporting the safety and efficacy of DOACs in such cases 
are emerging, and these drugs are coming into increasing real-
world use in the treatment of PVT.29, 30 There is a growing body 
of literature supporting the safety and efficacy of DOACs in 
PVT-complicating cirrhosis, leading to their inclusion in at 
least 1 consensus statement on PVT in liver disease patients.29, 

31 At our institution we now routinely use DOACs in the man-
agement of PVT and are finding outcomes and safety profiles 
that may be superior to those of warfarin.32These findings 
were clearly exemplified in our IBD-specific PVT cohort in 
which the CRR rate with DOACs was an unprecedented 96%, 
significantly better than the 55% rate we saw with warfarin. 
In addition, DOACs showed trends toward an improved RC 
rate, reduced portal hypertensive complications, and reduced 
bleeding risk, relative to the warfarin standard in our cohort, 
all while requiring shorter courses of AC. Based on these find-
ings, we would regard DOACs as the preferred AC for IBD-
associated PVT. 
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It is unclear why warfarin should be inferior to DOACs 
among IBD patients; however, impaired absorption, frequent 
antibiotic use, and interaction with some IBD medications, 
particularly thiopurines, may play a role.33-35 In addition, it 
is known from prior studies that earlier initiation of thera-
peutic AC may improve outcomes in PVT.25 Warfarin blood 
levels tend to be at their most labile during the initial weeks 
of therapy, while dosage is most frequently being adjusted.36 
Therefore, patients receiving warfarin may be suboptimally 
anticoagulated during the early phase of therapy, the phase 
that may be the most crucial in ensuring desirable long-term 
outcomes. In contrast, DOACs tend to reach therapeutic blood 
levels early, reliably, and typically without the need for dose ad-
justment. However, although serious complications of PVT or 
of the use of AC for PVT were not seen among those receiving 
DOACs, this study was not sufficiently powered to determine 
the strength of the association between this therapy and such 
fortunately rare events.

It is difficult for us to comment on the ideal duration of 
AC because the timing of follow-up imaging was not standard-
ized across our patients, with some patients receiving follow-up 
scans at frequent and regular intervals and others waiting a 
long time before their first follow-up imaging. Although this 
issue somewhat limits any conclusions that may be drawn 
about the time-to-resolution of PVT, it did seem that the ma-
jority of clots resolved after 3 to 6 months of AC. As such, it 
may be reasonable to treat for at least 3 to 6 months and then 
repeat imaging with a plan to discontinue AC if  CRR has oc-
curred, or to continue and repeat interval imaging if  it has not. 
Among our DOAC cohort, patients received AC for a median 
3.9 months (IQR = 2.7-6.1). Patients receiving warfarin stayed 
on AC longer (median 8.5 months; IQR = 3.9-NA) likely be-
cause their PVT took longer to resolve or was less likely to re-
solve, prompting clinicians to extend their courses in hopes of 
achieving response. Safe discontinuation of AC was supported 
by the low rate of recurrent thrombosis in this cohort and by 
current guidelines regarding provoked deep vein thrombosis.37

Limitations of this study include its retrospective design, 
which may be associated with a number of biases, most notably 
that the clinician choice of AC could have been influenced by 
unknown or uncontrolled variables. Specifically, it is possible 
that the superior outcome seen with DOACs may have resulted 
from some inherent selection bias. Although patients treated 
with DOACs did not differ significantly from the other treat-
ment groups with respect to several key baseline characteristics 
(Table 3), it is possible that our limited sample size prevented 
the detection of relevant associations. Similarly, our limited 
sample size should prompt moderation when one assesses the 
positive associations observed between therapies and outcomes. 
Indeed, perhaps treatment with DOACs is a surrogate for a 
subpopulation that will have a better course and resolution of 
their clot because of some unforeseen clinical variables. In ad-
dition, DOACs were introduced into practice during the latter 

portion of the study period, which could have coincided or have 
had temporal associations with other changes in practice that 
may have favorably altered the rate of study endpoints. Thus, 
the only way to confirm the provocative findings in this study 
would be via a prospective randomized trial. Notably, all pa-
tients were diagnosed and managed at a tertiary IBD referral 
center and may therefore not be representative of the general 
IBD population. Finally, although this is currently the largest 
reported cohort of IBD-associated PVT, it is still underpow-
ered to examine relatively rare outcomes such as gut ischemia, 
development of portal hypertension, major bleeding, and re-
current thrombosis.

CONCLUSION
This study demonstrates that the use of AC may po-

tentially lead to excellent outcomes in IBD-associated PVT. 
Administered DOACs were associated with particularly favor-
able outcomes among such patients in this retrospective study 
and were in particular associated with favorable efficacy and 
safety profiles relative to warfarin. Rates of recurrent VTE were 
low, and such patients may likely discontinue AC following at 
least 3 months of treatment, assuming that follow-up imaging 
shows resolution of PVT. The incidence of clinically meaningful 
results in thrombophilia testing was low, and such testing need 
not be routinely sent among this patient population. Further 
studies, both prospective and retrospective, would be helpful to 
confirm these findings.
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