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A B S T R A C T

Introduction and Objectives: Portal venous system thrombosis (PVT) outside the setting of cirrhosis is uncom-

mon with limited information available about the etiological and clinical characteristics across varied racial

and ethnic groups.

Materials and Methods: This retrospective cohort study examines the long-term outcomes of non-cirrhotic,

Hispanic adults diagnosed with PVT at a single center in Mexico City between January 2000 and August

2023. Patients with conditions predisposing to PVT were excluded.

Results: We included 100 Hispanic adults diagnosed with non-cirrhotic PVT. Thrombophilia was identified in

49 %, with antiphospholipid syndrome (APS) being the most prevalent thrombophilia (23 %), followed by

JAK2 mutation (18 %). Chronic PVT, observed in 70 % of cases, predominantly affected the portal vein (50 %),

followed by porto-mesenteric (41 %) and porto-splenic (9 %) territories. At diagnosis, 55 % had esophageal

varices. Anticoagulant therapy was administered to over half of the patients for >12 months. Over a median

follow-up of 55 months, the 5-year risk of re-thrombosis was 24 %, and the 5-year risk of variceal bleeding

(VB) was 45 %. The 4-year overall survival (OS) was 97 %. Comparative analysis between thrombophilia-asso-

ciated and idiopathic PVT did not reveal significant differences in VB, re-thrombosis, and OS.

Conclusions: This study underscores the unique clinical profile of Hispanic patients with non-cirrhotic PVT,

highlighting a high prevalence of APS and substantial risks of VB. These findings contribute to a better under-

standing of PVT in Hispanics and emphasize the importance of tailored management strategies. The gener-

alizability of our results may be limited by the thrombophilia testing approach, the excluded populations,

and its retrospective, single center nature.

© 2025 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Portal venous system thrombosis (PVT) encompasses the obstruc-

tion of the portal vein, with or without extension to other segments

of the splanchnic venous system (splenic vein or superior mesenteric

vein). Classically, it was categorized as acute or chronic based on clin-

ical and imaging criteria [1], and more recently it has been proposed

to categorize it as recent (<6 months) or chronic (>6 months), based

on imaging findings and assumed time course [2]. This condition is

relatively uncommon, with an estimated incidence of 0.7 per 100,000

person-years reported in the general population [3].

Among individuals without cirrhosis, an underlying risk factor for

PVT is identified in approximately 70 %. European multi-center stud-

ies have reported thrombophilia in 42−50 % of patients, with a local

risk factor identified in 15−21 % [4−6]. Commonly associated risk fac-

tors for PVT include myeloproliferative neoplasms, the JAK2 V617F

mutation, cancer, inherited thrombophilia (such as Factor V Leiden,

prothrombin G20210A, protein C and S deficiency, antithrombin III

deficiency) and acquired thrombophilia (such as antiphospholipid

syndrome APS, paroxysmal nocturnal hemoglobinuria [PNH]),
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systemic prothrombotic conditions (including autoimmune diseases,

inflammatory bowel disease, pregnancy, hormonal supplementa-

tion), and intra-abdominal inflammation [1,3,4]. The utility of throm-

bophilia testing in patients lacking an identifiable predisposing factor

has been a matter of controversy, with scant evidence supporting the

recommendations put forth by various organizations [7,8].

Nevertheless, the existing literature primarily comprises data

from the Caucasian population, with little information on the clinical

characteristics and long-term outcomes in other racial and ethnic

groups. Notably, sociodemographic factors and healthcare access in

Hispanic populations markedly differ from those in Western Europe,

potentially influencing the clinical presentation of PVT patients

[9,10]. Furthermore, the thrombophilia profile of Hispanic popula-

tions with unprovoked venous thrombosis differs, with Factor V Lei-

den, APS and JAK2 mutation comprising a small proportion of cases

(»10 % altogether) [11,12]. Thus, our study aims to elucidate the epi-

demiology, clinical characteristics, etiological factors, and relevant

outcomes among Hispanic adults with non-cirrhotic PVT unrelated to

intraabdominal inflammatory conditions.

2. Patients and Methods

This is a retrospective cohort study reporting the experience of a

single tertiary care hospital in Mexico City (Instituto Nacional de

Ciencias M�edicas y Nutrici�on Salvador Zubir�an [INCMNSZ]) that

included adult patients diagnosed with PVT from January 2000 to

August 2023.

Health records were reviewed to obtain demographics, past medi-

cal history, clinical characteristics, laboratory findings, and imaging

results. In order to identify patients with primary etiologies and

reduce heterogeneity amongst the cohort, patients with a docu-

mented diagnosis of cirrhosis, cancer, Budd-Chiari syndrome, intra-

abdominal inflammatory processes (abdominal sepsis, pancreatitis,

inflammatory bowel disease) or intraabdominal surgery within the

preceding year were excluded given the well-established increased

risk of PVT in these settings. The diagnosis of cirrhosis was excluded

based on a comprehensive evaluation, integrating patient’s history,

clinical manifestations (cirrhosis stigmata, spider angiomas, jaun-

dice), laboratory assessments (abnormal liver function tests), and

abdominal imaging findings, as documented in the health record of

each patient. A flowchart depicting the study population is found in

Fig. 1.

Thrombophilia testing was customized based on each patient’s

individual circumstances, including their history of previous throm-

bosis, abnormal blood cell counts, and organomegaly. The testing

was also aligned with available resources and expert consultant opin-

ion to optimize diagnostic efficiency for the specific clinical scenario,

which precluded standardized thrombophilia testing in all patients

and, therefore, potentially selective testing in some patients. Patients

were classified into groups: those with thrombophilia-associated

PVT, characterized by the presence of one or more thrombophilia fac-

tors as follows: APS, as defined by the 2006 revised Sapporo classifi-

cation criteria [13], JAK2 mutation, Factor II G20210A mutation,

Factor V Leiden mutation, or paroxysmal nocturnal hemoglobinuria

(PNH). Otherwise, they were classified as idiopathic PVT, based on

laboratory results of the following thrombophilia tests: antiphospho-

lipid syndrome (Anti-Beta 2 glycoprotein 1 antibodies IgG and IgM

[anti-B2GPI], anticardiolipin antibodies IgG and IgM [aCL]), JAK2

V617F mutation, and PNH testing, which are unaffected by anticoagu-

lant treatment (some patients were receiving it at the time of diagno-

sis) or acute-phase inflammation [7,14]. Thrombophilia tests were

conducted using standard institutional procedures, including Enzyme

Linked Immunosorbent Assay (ELISA) for Anti-B2GPI and aCL [15].

Polymerase chain reaction for JAK2V617F mutation analysis was per-

formed with a probe from Qiagen (Hilden, Germany) with LightCycler

2.0 Thermocycler. PNH was diagnosed by flow cytometry measuring

CD14, CD15, CD24, CD45, CD59, CD64, CD235, and FLAER (BD Canto II

Becton, Dickinson and Company, San Jose, California, USA), according

to international laboratory standards [16]. Factor II G20210A muta-

tion and Factor V Leiden mutation were identified through a positive

Fig. 1. Flowchart of included patient population and the classification used for this study.
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polymerase chain reaction assay according to international labora-

tory standards. A diagnosis of myeloproliferative neoplasm was con-

sidered if the patient met the World Health Organization criteria at

the time of diagnosis [17], as documented in the patient’s health

record. Due to the potential interference from concurrent anticoagu-

lant treatment at the time of diagnosis, a single positive lupus antico-

agulant test was not considered diagnostic of APS, and other

thrombophilia tests including protein C and S deficiency and anti-

thrombin III deficiency, were excluded from this analysis. Therefore,

the cohort was classified as previously stated [18] with regards to

thrombophilia status. Given the different clinical course of recent and

chronic PVT group, we also performed a comparison between these 2

groups. This classification was based on imaging findings, with

chronic PVT defined by the presence of chronic thrombi features in

the portal vein or collateral vessels [1,19], according to institutional

radiology reports. If none of these features were reported on imaging

and/or if the mentioned radiology reported acute PVT feature,

patients were classified as recent PVT.

Clinical variables and outcomes relevant to PVT were compared

between the thrombophilia and idiopathic groups, as well as

between the recent and chronic PVT groups. Comorbidities (diabetes

mellitus, hypertension, systemic lupus erythematosus, chronic kid-

ney disease) were defined according to the patient’s health records.

The time of diagnosis was considered delineated as the moment of

the initial institutional imaging study conducted to investigate sus-

pected PVT. Previous venous thrombosis was defined as any venous

thrombotic event diagnosed prior to PVT as specified in the health

record. Splenomegaly was defined as a spleen length >12 cm in imag-

ing studies, as specified in the official radiology report [20]. PVT

extension was classified as porto-mesenteric, porto-splenic and por-

tal based in computed tomography (CT), magnetic resonance imaging

(MRI), or ultrasound (US) institutional reports. Varices at diagnosis

referred to the presence of esophageal varices identified during

upper endoscopy performed before or at the time of PVT diagnosis.

VB was defined as any upper gastrointestinal bleeding event of vari-

ceal origin confirmed by endoscopy prior to diagnosis or during fol-

low-up. Anticoagulant treatment exceeding >12 months was

accounted for if the patient received any kind of anticoagulant treat-

ment consistently for that period during follow-up. Major bleeding

was defined according to the most recent International Society on

Thrombosis and Hemostasis definition [21]. Recanalization denoted

the restoration of portal vein system (PVS) patency as observed

through CT, MRI, or US during follow-up. PVT rethrombosis referred

to a new event of PVT documented during follow-up. De-novo

thrombosis event encompassed any new arterial or venous throm-

botic event occurring during follow-up. New-onset esophageal vari-

ces development was defined as the new appearance of esophageal

varices on endoscopy during follow-up. Ascites was considered posi-

tive if present on imaging studies at the time of diagnosis or during

follow-up. Encephalopathy was defined according to West-Haven

scale [22], as documented on health records during follow-up. Overall

survival (OS) was defined as the length of time measured in months

from diagnosis to death resulting from any cause. Time to bleeding

event was defined as the length of time measured in months from

diagnosis to the occurrence of a bleeding event. Cavernomatous

degeneration was defined as the presence of cavernoma features on

imaging at the last follow-up as documented in the patient’s health

records.

Primary outcomes were OS and VB according to the presence

or absence of thrombophilia. Secondary outcomes included major

bleeding, recanalization, portal venous system (PVS) rethrombo-

sis, de-novo thrombosis, new-onset esophageal varices develop-

ment, cavernomatous degeneration at last follow-up, ascites,

encephalopathy, time to bleeding event, and effect of the anticoa-

gulation on variceal bleeding in the whole cohort and across dif-

ferent subgroups.

2.1. Statistics

Baseline characteristics were summarized as medians with ranges

and percentages or means with standard deviations according to

data distribution for descriptive purposes. Differences between cate-

gorical variables were assessed using the x2 test or Fisher’s exact

test. Differences between medians were analyzed using the Mann-

Whitney U test. Risk factors were assessed by calculating odds ratio

(OR) along with 95 % confidence interval (CI). A multivariate analysis

with a logistic regression model was performed including the varia-

bles that were clinically and/or statistically significant. Time-to-event

variables were estimated using the Kaplan-Meier method, and com-

parisons among the prognostic subgroups were analyzed using the

log-rank test. A subgroup comparison was performed between the

most prevalent thrombophilias (JAK2 mutation and APS). More-

over, a multivariate analysis was performed to assess the risk fac-

tors of bleeding due to variceal bleeding. Statistical significance

was determined as p < 0.05. All analyses were performed using

the SPSS software, Version 22 (SPSS Inc., Chicago, IL, USA). Sup-

plementary Table 1 summarizes the statistical tests employed and

the rationale for each.

2.2. Ethical statement

Written informed consent was waived due to the retrospective

nature of the present study. The study protocol conforms to the ethi-

cal guidelines of the 1975 Declaration of Helsinki, as reflected in the

approval by the Ethics Committee of Instituto Nacional de Ciencias

M�edicas y Nutrici�on Salvador Zubir�an (Approval Number/ID: HEM-

5028−24−24−1).

3. Results

3.1. General cohort characteristics

From 2000 to 2023, 100 consecutive individuals were included in

the study. Table 1 summarizes patient demographics, baseline clinical

characteristics, treatment received, and relevant clinical outcomes

during follow-up. Table 2 encompasses the comparison between

patients with recent vs. chronic PVT. Table 3 comprises solely the APS

and JAK2 mutation groups, representing the most prevalent throm-

bophilias.

The median age at diagnosis was 38.5 years (range 18−76), with

females constituting 51 % of the cohort. Prevalent comorbidities

included diabetes mellitus (16 %), arterial hypertension (14 %), obe-

sity (8 %) and lupus (3 %). Additionally, 15 patients had a confirmed

diagnosis of myeloproliferative neoplasm (15 %).

Among the cohort, 49 % had a thrombophilia diagnosis,

encompassing 23 cases of APS, 18 of JAK2 mutation, 4 cases of

Factor II G20210A mutation, one case of Factor V Leiden, one case

of PNH and two patients with APS and JAK2 mutation simulta-

neously.

As part of the thrombophilia work-up, 6 patients were consid-

ered to have Protein C deficiency (3 of them positive for APS), 10

patients were considered to have Protein S deficiency (one posi-

tive for APS and JAK2 mutation, two positive for JAK2 mutation

only, one positive for APS only). Since the patients were concur-

rently taking vitamin K antagonist (VKA) at the moment of labo-

ratory testing, the cases were reviewed by a thrombosis expert

(AVR) and it was concluded that the diagnosis of thrombophilia

was uncertain; therefore, patients were included in the idiopathic

group.

Furthermore, imaging revealed chronic PVT in 70 % of cases. In

terms of extension, PVT was limited to the portal vein (PV) in 50 % of

cases, followed by porto-mesenteric (41 %) and porto-splenic (9 %).

At diagnosis, 55 % had esophageal varices. Mean hemoglobin value
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was 12.56 g/dL (§2.9), median leukocyte count was

7.1 £ 10^3 cells/uL (range, 1−37), and median platelet count was

215.5 £ 10^3 cells/uL (range, 35−790).

3.2. Thrombophilia vs. idiopathic

Thrombophilia was significantly associated with female sex

(61.2 % thrombophilia vs 41.2 % idiopathic, OR 2.25, 95 % CI [1.01

−5.02], p = 0.045) and prolonged anticoagulation use (>12 months)

(67.3 % thrombophilia vs 43.1 % idiopathic, OR 2.71, 95 % CI [1.20

−6.14], p = 0.015). Conversely, type 2 diabetes was more prevalent at

diagnosis in the idiopathic group (25.5 % idiopathic vs 6.1 % thrombo-

philia, OR 0.19, 95 % CI [0.05−0.71], p = 0.008). The rest of the baseline

characteristics and clinical outcomes of both groups are depicted in

Table 1.

3.3. Recent vs chronic PVT

Esophageal varices at diagnosis (63.8 % vs. 39.3 %, OR 2.72, 95 % CI

[1.1−6.71], p = 0.02), as well as splenomegaly at diagnosis (82.9 % vs.

43.3 %, OR 0.26, 95 % CI [0.1−0.64], p = 0.003), variceal bleeding

(54.3 % vs. 23.3 %, OR 3.9, 95 % CI [1.4−10.2], p = 0.004), and major

bleeding (40 % vs. 13.3 %, OR 4.3, 95 % CI [1.3−13.7], p = 0.009) were

significantly more frequent in the chronic PVT group. Previous

venous thrombosis was more frequent in the recent PVT group com-

pared to the chronic PVT group, with a statistically significant differ-

ence (53.3 % vs. 22.9 %, OR 0.26, 95 % CI [0.1−0.6], p = 0.003). The rest

of the baseline characteristics and clinical outcomes of both groups

are depicted in Table 3.

3.4. APS vs JAK2 mutation patients

Comparing patients with JAK2 mutation with APS patients, esoph-

ageal varices at diagnosis were more frequent in JAK2 mutation

patients (83.3 % JAK2 mutation vs 47.8 % APS, OR 0.18, 95 % CI [0.04

−0.81], p = 0.019). There were no other statistically significant differ-

ences between groups. The rest of the baseline characteristics and

clinical outcomes of both groups during follow-up are depicted in

Table 2.

3.5. Clinical outcomes and survival

The median follow-up among surviving patients was 55 months

(range, 0−321, IQR 15−102.5). Anticoagulant treatment was consis-

tently administered for >12 months to 55 patients, predominantly

utilizing VKA (34 %) and DOAC (32 %). The incidence rate of a new

thrombotic event was 42.7 per 1000 person-year, with a five-year

risk of re-thrombosis of 24 %. On the other hand, the incidence rate of

developing VB was 80.2 per 1000 person-year, with a five-year risk

of VB of 45 %, 71.1 % being major bleeding events. Furthermore, imag-

ing revealed recanalization in 33 patients and a five-year risk of cav-

ernomatous degeneration of 76 % (41 in the idiopathic group, 35 in

the thrombophilia group).

The median time to a bleeding event was 95 months (95 % CI, 66.4

−123.5) (Fig. 3). The 4-year OS was 97 %, with seven patient deaths

recorded during follow-up (Fig. 4). Four patients had JAK2 mutation

and 3 belonged to the idiopathic PVT group. One patient died of non-

variceal gastrointestinal bleeding at 157 months of follow-up, one

due to acute bleeding after a biopsy procedure at 156 months, one

due to acute cholangitis at 124 months, one due to acute bleeding

Table 1

Baseline characteristics and relevant clinical outcomes during follow-up.

Variable Total

(n = 100)

Idiopathic

(n = 51)

Thrombophilia

(n = 49)

P value OR 95 % CI

Age (median) 38.5 (18−76) 38 (range, 18−68) 41 (range, 18−76) 0.840

Female 51 (51 %) 21 (41.2 %) 30 (61.2 %) 0.045* 2.25 1.01−5.02

Diabetes type 2 16 (16 %) 13 (25.5 %) 3 (6.1 %) 0.008* 0.19 0.05−0.71

Hypertension 14 (14 %) 6 (11.8 %) 8 (16.3 %) 0.511 1.46 0.46−4.57

Lupus 3 (3 %) 1 (2 %) 2 (4.1 %) 0.614 2.12 0.18−24.24

Obesity 8 (8 %) 6 (11.8 %) 2 (4.1 %) 0.269 0.31 0.06−1.66

Chronic kidney disease 3 (3 %) 0 3 (5.9 %) 0.243 0.49 0.40−0.60

Previous venous thrombosis 32 (32 %) 19 (37.3 %) 13 (26.5 %) 0.250 0.60 0.26−1.42

Splenomegaly 71 (71 %) 36 (70.6 %) 35 (71.4 %) 0.926 1.04 0.43−2.47

Chronic features at diagnosis 70 (70 %) 35 (68.6 %) 35 (71.4 %) 0.760 1.14 0.48−2.69

PVT extension

Portal 50 (50 %) 26 (51 %) 24 (49 %) 0.841 0.92 0.42−2.02

Porto-mesenteric 41 (41 %) 19 (37.3 %) 22 (44.9 %) 0.437 1.37 0.61−3.05

Porto-splenic 9 (9 %) 6 (11.8 %) 3 (6.1 %) 0.488 0.48 0.11−2.07

Esophageal varices at diagnosis 55 (55 %) 29 (59.2 %) 26 (54.2 %) 0.618 0.81 0.36−1.82

Hemoglobin (mean, SD) 12.56 (§2.9) 12.20 (§2.93) 12.89 (§2.86) 0.272

Leukocyte (median, range) 7.1 (range, 1−37) 5.5 (range, 1−24) 7.6 (range, 1−37) 0.195

Platelets (median, range) 215.5 (range, 35−790) 132 (range, 35−790) 236.00 (range, 48−765) 0.195

Anticoagulant treatment at diagnosis 12 (12 %) 6 (11.8 %) 6 (12.2 %) 0.941 1.04 0.31−3.49

Anticoagulant treatment >12 month 55 (55 %) 22 (43.1 %) 33 (67.3 %) 0.015* 2.71 1.20−6.14

DOAC 32 (32 %) 17 (33.3 %) 15 (30.6 %) 0.711 0.88 0.38−2.04

LMWH 4 (4 %) 1 (2.0 %) 3 (6.1 %) 0.357 3.26 0.32−32.47

VKA 34 (34 %) 15 (29.4 %) 19 (38.8 %) 0.323 1.52 0.66−3.49

Anticoagulant treatment at bleeding event 17 (17 %) 9 (18.4 %) 8 (16.7 %) 0.826 0.88 0.31−2.53

Outcomes (during follow-up)

Variceal bleeding 45 (45 %) 27 (52.9 %) 18 (36.7 %) 0.103 0.516 0.23−1.14

Major bleeding 32 (32 %) 17 (33.3 %) 15 (30.6 %) 0.771 0.882 0.38−2.04

Recanalization 33 (33 %) 12 (26.7 %) 21 (48.8 %) 0.032* 2.625 1.07−6.39

Portal rethrombosis 3 (3 %) 2 (4.3 %) 1 (2.3 %) 1.000 0.523 0.04−5.98

Cavernomatous degeneration at last follow-up 76 (76 %) 37 (75.5 %) 39 (90.7 %) 0.055 3.162 0.93−10.68

New-onset esophageal varices development 22 (22 %) 9 (42.9 %) 13 (65 %) 0.155 2.476 0.70−8.74

De-novo thrombosis even 24 (24 %) 15 (29.4 %) 9 (18.4 %) 0.196 0.540 0.21−1.38

Ascites 36 (36 %) 20 (39.2 %) 16 (32.7 %) 0.494 0.752 0.33−1.70

Encephalopathy 2 (2 %) 2 (3.9 %) 0 0.495 0.500 0.41−0.60

There was a statistically significant difference (*) for female sex, diabetes type 2, anticoagulant treatment >12 months, and recanalization between the thrombophilia and

idiopathic group.
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Table 2

Baseline characteristics and relevant clinical outcomes during follow-up (JAK2 mutation and APS). The 2 patients with both diagnoses were

excluded.

Variable JAK2 mutation

(n = 18)

APS

(n = 23)

P value OR 95 % CI

Age (median, range) 39.5 (18−76) 38 (20−72) 0.920

Sex

Female 14 (77.8 %) 14 (60.9 %) 0.248 0.444 0.111−1.787

Diabetes 3 (7.3 %) 0 0.077 0.395 0.266−0.585

Hypertension 3 (16.7 %) 5 (21.7 %) 1.000 1.389 0.284−6.790

Lupus 0 2 (8.7 %) 0.495 0.538 0.403−0.720

Obesity 2 (11.1 %) 0 0.187 0.410 0.282−0.598

Chronic kidney disease 0 0

Previous venous thrombosis 3 (16.7 %) 6 (26.1 %) 0.706 1.765 0.375−8.315

Splenomegaly 16 (88.9 %) 14 (60.9 %) 0.075 0.194 0.036−1.056

Chronic features at diagnosis 14 (77.8 %) 15 (65.2 %) 0.380 0.536 0.132−2.181

PVT extension

Portal 8 (44.4 %) 14 (60.9 %) 0.295 1.944 0.556−6.795

Porto-mesenteric 8 (44.4 %) 8 (34.8 %) 0.529 0.667 0.188−2.362

Porto-splenic 2 (11.1 %) 1 (4.3 %) 0.573 0.364 0.030−4.366

Esophageal varices at diagnosis 15 (83.3 %) 11 (47.8 %) 0.019* 0.183 0.042−0.810

Hemoglobin (mean, SD) 13.32 (§2.61) 12.28 (§2.75) 0.246

White blood cells (median, range) 8.9 (range, 5−37) 6.95 (range, 3−16) 0.036*

Platelets (median, range) 345 (range, 142−765) 159 (range, 58−677) 0.033*

Anticoagulant treatment at diagnosis 2 (11.1 %) 2 (8.7 %) 1.000 0.762 0.097−6.008

Anticoagulant treatment >12 month 11 (61.1 %) 16 (69.6 %) 0.571 1.455 0.397−5.331

DOAC 8 (44.4 %) 3 (13 %) 0.036* 0.188 0.041−0.865

LMWH 3 (16.7 %) 0 0.077 0.395 (0.266−0.585)

VKA 4 (22.2 %) 12 (52.2 %) 0.051 3.818 0.961−15.175

Anticoagulant treatment at bleeding event 5 (27.8 %) 3 (13 %) 0.267 0.390 0.079−1.917

Outcomes (during follow-up)

Variceal bleeding 10 (55.6 %) 8 (34.8 %) 0.183 0.427 0.120−1.512

Major bleeding 9 (50 %) 6 (26.1 %) 0.115 0.353 0.095−1.310

Recanalization 5 (33.3 %) 13 (59.1 %) 0.124 2.889 0.735−11.360

Portal rethrombosis 1 (6.7 %) 0 0.405 0.389 0.258−0.586

Cavernomatous degeneration at last follow-up 19 (86.4 %) 13 (92.9 %) 1.000 0.487 0.046−5.215

New-onset esophageal varices development 1/1 (100 %) 7/13 (53.8 %) 1.000 1.143 0.880−1.485

De-novo thrombosis event 4 (22.2 %) 5 (21.7 %) 1.000 0.972 0.219−4.309

Ascites 8 (44.4 %) 7 (30.4 %) 0.355 0.547 0.151−1.978

Encephalopathy 0 0

Table 3

Baseline characteristics and relevant clinical outcomes during follow-up of patients with recent vs. chronic PVT.

Variable Recent PVT

n = 30

Chronic PVT

n = 70

OR (95 % CI) p

Female sex 13 (43.3) 38 (54.3) 1.55 (0.67−3.68) 0.315

Trombophilia 12 (40) 32 (45.7) 1.26 (0.53−3.01) 0.598

Diabetes 7 (23.3) 9 (12.9) 0.48 (0.16−1.45) 0.156

Hypertension 6 (20) 8 (11.4) 0.52 (0.16−1.64) 0.204

SLE 2 (6.7) 1 (1.4) 0.2 (0.01−2.33) 0.213

Obesity 2 (6.7) 6 (8.6) 1.31 (0.25−6.9) 0.55

CKD 2 (6.7) 1 (1.4) 0.2 (0.01−2.33) 0.213

MPN 3 (10.3) 12 (17.1) 1.79 (0.47−6.9) 0.299

JAK2 diagnosis 4/15 (26.7) 16/52 (30.8) 1.22 (0.33−4.42) 0.516

APS diagnosis 8/29 (27.6) 17/69 (24.6) 0.85 (0.32−2.29) 0.76

Smoking history 4 (13.3) 14 (20) 1.63 (0.49−5.42) 0.426

Esophageal varices at diagnosis 11/28 (39.3) 44/69 (63.8) 2.72 (1.1−6.71) 0.027*

Previous venous thrombosis 16 (53.3) 16 (22.9) 0.26 (0.1−0.64) 0.003*

Anticoagulant treatment at bleeding event 1 (14.3) 16 (42.1) 4.36 (0.47−39.88) 0.22

Splenomegaly at diagnosis 13 (43.3) 58 (82.9) 6.32 (2.44−16.39) <0.001*

Hemoglobin (mean, SD) 12.3 (§0.63) 12.9 (§0.35) 0.246

White blood cells (median, range) 8.65 (range, 3−37) 6.20 (range, 1−24) 0.036*

Platelets (median, range) 222.5 (range, 67−790) 209.5 (range, 35−765) 0.033*

Portal 11 (36.7) 39 (55.7) 2.17 (0.9−5.23) 0.081

Porto-mesenteric 17 (56.7) 24 (34.3) 0.39 (0.16−0.95) 0.037*

Porto-splenic 2 (6.7) 7 (10) 1.55 (0.3−7.96) 0.720

Anticoagulant treatment at diagnosis 6 (20) 6 (8.6) 0.37 (0.11−1.27) 0.107

Anticoagulant treatment for > 12 months 17 (56.7) 38 (54.3) 0.9 (0.38−2.15) 0.826

LMWH 0 4 (5.7) 0.68 (0.6−0.78) 0.181

DOAC 9 (30) 23 (70)

VKA 14 (46.7) 20 (28.6) 0.45 (0.18−1.1) 0.08

Variceal bleeding 7 (23.3) 38 (54.3) 3.9 (1.48−10.27) 0.004*

De-novo thrombosis event 8 (26.7) 16 (22.9) 0.81 (0.3−2.17) 0.683

New-onset esophageal varices development 6/13 (46.2) 16/28 (57.1) 1.55 (0.41−5.83) 0.511
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after thrombolysis at PVT diagnosis, one due to acute coronary syn-

drome at 5 months, one due to acute VB at diagnosis and one due to

pneumonia at 57 months of follow-up. Comparing the recent PVT

group vs. chronic PVT group, 4-year OS was 100 % for the chronic PVT

group, and 89.7 % for the recent PVT group. Four-year median OS was

not reached and it was not different between groups (Log-rank test:

x
2 1.578, p = 0.209), with an HR for mortality of 0.39 (95 % CI 0.08

−1.78, p = 0.225) for having a thrombophilia diagnosis. The only vari-

ables independently associated with mortality in a multivariate anal-

ysis were having a diagnosis of myeloproliferative neoplasm (HR 8.6,

95 % CI [1.53−48.23], p = 0.014) and encephalopathy (HR 28.64, 95 %

CI [2.31−354.44, p = 0.009]) (Table 5).

Regarding VB, major bleeding, PVT rethrombosis, cavernomatous

degeneration, new-onset esophageal varices development, ascites,

and encephalopathy, there were no statistically significant differen-

ces between the thrombophilia and idiopathic group (Table 1), nor

between the JAK2 mutation and APS subgroups (Table 2). Neverthe-

less, recanalization was more common in the thrombophilia group

(48.8 % thrombophilia vs 26.7 % idiopathic, OR 2.62, 95 % CI [1.07

−6.39], p = 0.03).

We performed univariate and a multivariate analyses to assess the

risk of VB. Only the presence of splenomegaly at diagnosis was

significantly associated with VB (OR 6.08, 95 % CI [1.15−32.23],

p = 0.03) (Table 4). Overall, anticoagulant treatment was not associ-

ated with an increased risk of bleeding (OR 0.46, 95 % CI [0.19−1.70],

p = 0.08) (Fig. 2). Subgroup analyses of the effect of anticoagulation

on variceal bleeding risk are shown in Fig. 2. Anticoagulant treatment

was associated with a reduced risk of bleeding in patients with

splenomegaly, no chronicity features on CT, and those with no

thrombophilia.

4. Discussion

To our knowledge, this is the largest cohort study to report the

clinical characteristics and outcomes of non-cirrhotic non-malignant

PVT unrelated to intraabdominal inflammatory conditions in a His-

panic population. Prior research on this topic by Cruz-Ramon et al.

[23] included 25 non-cirrhotic Mexican patients, of whom only 2 had

a procoagulant disorder, 15 had other predisposing conditions, and 7

with no discernible risk factors.

Previous studies, predominantly from Western European popula-

tions, have reported an identifiable “thrombophilia” in around 60 %

of patients [24]. However, the detection of major thrombophilia (APS,

JAK2 mutation, PNH, homozygous prothrombin gene mutation and

factor V Leiden) [6,25] has been notably lower, ranging from around

5−30 % [24,26,27]. Contrastingly, APS emerged as the most prevalent

thrombophilia in our cohort, followed by JAK2 mutation. Remarkably,

the prevalence of APS in our study markedly exceeded previously

reported rates in European populations [3,4,28], possibly attributable

to the study performed in a national referral center that concentrates

a significant portion of the nation’s APS and JAK2 mutation cases. Of

note, diagnosis confirmation, adherent to current APS guidelines

[13], was executed by an experienced rheumatologist and/or hema-

tologist.

Interestingly, PVT as a manifestation of APS, although reported to

be exceedingly rare (»1 %) [29−32], warrants awareness as a major

feature of this condition, suggesting the need for a reciprocal consid-

eration of APS within the differential diagnosis of unprovoked PVT.

However, it should be acknowledged that the thrombophilia detec-

tion rate may have been affected by the testing approach that was

previously discussed, where, although most of them underwent an

extensive workup, not all patients underwent the same laboratory

Table 4

Variables associated with variceal bleeding (univariate and multivariate analysis).

Variable Univariate

OR (95 % CI)

P value Multivariate

OR (95 % CI)

P value

Age > 40 y 0.63 (0.30−1.30) 0.216

JAK2 mutation 0.75 (0.29−1.94) 0.559

APS 0.26 (0.26−1.43) 0.260

Female sex 0.59 (0.28−1.22) 0.159

Previous thrombotic

event

0.57 (0.26−1.26) 0.169

Anticoagulation after

diagnosis

0.58 (0.29−1.13) 0.110

Ascites 2.07 (1.01−4.24) 0.046* 2.68 (0.90−7.97) 0.07

Splenomegaly 3.41 (1.25−9.29) 0.016* 6.08 (1.15−32.23) 0.03**

Thrombocytopenia at

diagnosis

0.55 (0.25−1.21) 0.017* 2.29 (0.81−6.42) 0.11

Chronic PVT 3.90 (1.48−10.27) 0.004* 1.99 (0.57−6.94) 0.27

Table 5

Univariate and multivariate analysis for variables associated with mortality.

Variable Univariate

HR (95 % CI)

P value Multivariate

HR (95 % CI)

P value

Age ≥50 3.04 (0.67−13.82) 0.14

Female 0.33 (0.06−1.73) 0.19

Thrombophilia 1.13 (0.25−5.12) 0.87

Diabetes type 2 3.81 (0.84−17.20) 0.08

Hypertension 0.67 (0.07−5.95) 0.72

Obesity 0.04 (0−69,471.58) 0.66

Chronic kidney disease 0.04 (0−69,367.49) 0.66

Lupus 0.04 (0−69,367.49) 0.66

Myeloproliferative neoplasm 5.94 (1.29−27.25) 0.02* 8.60 (1.53−48.23) 0.01

Esophageal varices at diagnosis 0.77 (0.17−3.50) 0.73

Smoking history 1.91 (0.36−10.00) 0.44

Anticoagulant treatment at diagnosis 0.03 (0.0−243.47) 0.46

Variceal bleeding 1.48 (0.33−6.65) 0.60

Previous venous thrombosis 0.99 (0.19−5.14) 0.99

Anticoagulant treatment for > 12 months 0.37 (0.07−1.80) 0.22

DOAC 2.02 (0.30−13.23) 0.46

LMWH 0.04 (0.0−70,487,920.8) 0.79

VKA 0.14 (0.01−1.27) 0.08

Ascites 7.97 (0.93−67.77) 0.05

Encephalopathy 13.00 (1.32−127.98) 0.02* 28.64 (2.31−354.44) 0.009

Esophageal varices development 42.18 (0.00−1,159,792.77) 0.47

Cavernomatosis degeneration at last follow-up 0.35 (0.05−2.17) 0.26
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tests, which could have led to a sub-diagnosis of some thrombophilia

conditions, with potentially a lower idiopathic cases rate and, thus,

differences in the subgroup analyses.

The median age at diagnosis aligns with recent reports, con-

firming young and middle-aged adults as the primarily affected

demographic [27]. This holds particular significance in survival

analysis, as the majority of PVT patients do not die due to this

condition, but rather due to complications arising from portal

hypertension [33].

At the time of presentation, the majority of patients displayed

chronic PVT (70 %), a phenomenon that was potentially influenced by

several factors: asymptomatic or oligosymptomatic initial PVT epi-

sodes [24,34], low clinical awareness among clinicians due to its

infrequency, and limited effective access to healthcare in Mexico

[10]. Consequently, acute PVT is probably unrecognized and, hence,

probably underrepresented. We performed a comparison between

the recent PVT vs. chronic PVT groups; the latter exhibited signifi-

cantly higher rates of esophageal varices at diagnosis, splenomegaly

Fig. 2. Effect of anticoagulant treatment in variceal bleeding by subgroups.

Fig. 3. Time to a Bleeding Event. Median time to a bleeding event: 95 months (95 % CI, 66.4−123.5).
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at diagnosis, variceal bleeding, and major bleeding. Interestingly, the

recent PVT group was significantly more prone to having a history of

previous venous thrombotic event, which could probably reflect a

higher propensity for thrombosis, but there were no differences in

the thrombophilia status of both groups.

Only 55 patients received long-term anticoagulation (>12

months). This was most likely a multifactorial phenomenon: physi-

cian’s concerns regarding bleeding risk, prior bleeding events, and

the scarcity of evidence about the effectiveness of long-term anticoa-

gulation in this population. Further efforts to promote anticoagulant

treatment and medical follow-up should be pursued, given its dem-

onstrated safety and efficacy in preventing many secondary compli-

cations [6,35,36]. Current consensus recommendations endorse

indefinite anticoagulation consideration in unprovoked PVT patients,

acknowledging that evidence supporting this statement is weak and,

therefore, the necessity for individualized approaches [8,37]. How-

ever, long-term anticoagulant treatment (>3−6 months) specifically

for chronic PVT in the absence of thrombophilia has classically been

discouraged [5,38]. Most of the evidence regarding the treatment and

prognosis of this population has been historically extrapolated from

PVT in patients with cirrhosis [5], and prospective data regarding the

optimal management outside the cirrhosis setting remains limited.

Prospective data supporting anticoagulation for chronic unprovoked

PVT in non-cirrhotic patients has been recently published, supporting

the efficacy and safety of long-term anticoagulation for the preven-

tion of rethrombosis, without increasing variceal bleeding risk in

these patients, particularly chronic non-cirrhotic PVT, even when no

major thrombophilia is documented [6].

Remarkably, in our study, the group with no chronicity on CT

exhibited a lower incidence of VB with anticoagulant treatment,

potentially attributable to lesser portal hypertension. Even though

the study’s primary objective was not to assess the bleeding

risk, anticoagulant treatment did not increase this risk, which is

consistent with previous reports where bleeding risk was uncommon

in patients on anticoagulation [4,6]. Therefore, adherence to

current treatment recommendations for Hispanic patients seems

appropriate.

In contrast to the idiopathic group, the thrombophilia group did

not appear to benefit from long-term anticoagulation (>12 months),

possibly due to inherent difficulties associated with the use of VKA,

the primary anticoagulant choice in APS. Some health-care barriers

found in this setting such as the regular and close medical follow-up

required for VKA management could potentially explain this finding.

Furthermore, most JAK2 mutation patients fulfilled the criteria for a

myeloproliferative neoplasm, potentially conferring an increased

bleeding risk due to the associated acquired von Willebrand syn-

drome [39,40].

Despite these nuances, rates of VB, major bleeding, recanalization,

PVS rethrombosis, cavernomatous degeneration, new-onset esoph-

ageal varices development, ascites, and encephalopathy did not sig-

nificantly differ between thrombophilia and idiopathic group, or

between the JAK2 mutation and APS subgroups. This raises the ques-

tion of whether extensive thrombophilia testing is mandatory in all

individuals [25,37], particularly since many of them are young

patients with unprovoked venous thrombosis in an unusual site.

Certainly, establishing the diagnosis of PNH, APS and JAK2 muta-

tion related disorders entails a different approach, since a positive

result for APS would make VKA the only reasonable anticoagulant

choice (given the unacceptable outcomes of DOAC in patients with

APS [41−43]), underlying PNH would entail disease-specific treat-

ment [44], and finding a JAK2 mutation makes it mandatory to search

for a myeloproliferative neoplasm [26,45,46]. Therefore, in a

resource-limited environment, selective thrombophilia testing focus-

ing on PNH, APS, and JAK2 mutations may be prudent since these

subgroups warrant specific therapeutic strategies. This affirmation is

further supported by the high prevalence of APS and JAK2 mutation

in this population, as shown in our results.

Finally, our study results align with a seminal study by Plessier et

al. [6], where they found that rivaroxaban decreased the risk of recur-

rent thromboembolic events in patients with non-cirrhotic chronic

PVT in the absence of major thrombophilia, without an increased risk

of bleeding, as well as with the low mortality reported by other

groups [36,47].

Interestingly, bleeding was never the cause of death in the few

patients who died during follow-up in large European cohorts

[4,35,36]. In contrast, our investigation revealed that three patients

died due to bleeding-related complications (notably, only one death

was directly linked to portal hypertension).

While this study presents valuable insights, it is important to

acknowledge limitations such as its retrospective design and the sin-

gle-center sampling method, which may introduce inherent biases

and limit the generalizability of the results, especially for different

healthcare systems and Hispanic populations. Nevertheless, this sin-

gular focus ensures the coherence and reliability of the data collected.

Fig. 4. Overall survival of the whole cohort. 4-year overall survival: 96.9 % (95 % CI [95.2- 98.6]).
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Also, as we focused on primary PVT cases and therefore excluded sec-

ondary causes of PVT, this may limit the universality and broad appli-

cability of our results given that PVT occurring in the context of

cirrhosis, intraabdominal infection, or cancer, is far more common in

the real-world setting.

5. Conclusions

Hispanic patients with non-cirrhotic PVT have a unique set of clin-

ical features compared to Caucasian populations. APS emerged as the

predominant underlying thrombophilia and, although this finding

may be multifactorial in origin, our findings underscore the impor-

tance of considering APS as a potential non-cirrhotic PVT etiology.

Other notable characteristics of this cohort include anticoagulant

treatment’s lack of increased bleeding risk conferred and its potential

benefit in some subgroups, the predominance of chronic PVT features

at diagnosis, and favorable survival outcomes during extensive

follow-up periods. In comparison to the non-Hispanic population,

Hispanics exhibit higher rates of esophageal varices and VB, empha-

sizing the imperative for ongoing vigilance in this population. Further

prospective studies and uniform approaches should be encouraged to

accomplish better outcomes.
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