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Abstract

Background: There is a lack of robust epidemiological information
on portal vein thrombosis (PVT) in Qatar. This study aimed to de-
scribe the risk factors, clinical presentation, diagnosis, and treatment
outcomes of PVT in patients with and without liver cirrhosis admitted
to Hamad General Hospital.

Methods: This retrospective observational study was conducted at
Hamad General Hospital, Doha, Qatar. Consecutive patients with
PVT between January 1, 2015 and December 31, 2019 were included
in this study.

Results: We included 363 cases representing 0.05% of all inpatients
admitted to our hospital during the study period. Their mean age
was 47.79 + 14.48 years. There were 258 (71.1%) males and 105
(28.9%) females. Abdominal pain was the most common presenting
symptom (160 (44.1%)), while splenomegaly was the most common
presenting sign (158 (43.5%)). Liver cirrhosis was the most fre-
quent risk factor for PVT (147 (40.5%)), while no risk factors were
identified in 49 (13.5%) patients. Anticoagulant therapy was given
to 171/207 (82.6%) patients with acute PVT and 19/156 (12.2%)
patients with chronic PVT. The options used for anticoagulation
treatment were: low molecular weight heparin (LMWH) or unfrac-
tionated heparin alone, LMWH/unfractionated heparin followed
by warfarin, and direct-acting oral anticoagulants (rivaroxaban).
Out of the 262 patients in whom PVT recanalization was assessed,
43.8% of the cases had recanalization after anticoagulation treat-
ment, while 12.6% of them had spontaneous recanalization without
such therapy. A comparison between different anticoagulants used
in this study showed no significant difference in the effectiveness of
the three regimens used. The 30-day mortality was recorded for 71
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patients (19.5%). The major risk factors for 30-day mortality were:
age over 45 years, male sex, hepatic failure, malignancies, and bili-
rubin > 34 pmol/L.

Conclusion: PVT is a rare clinical entity in Qatar with liver cirrhosis
being the most common risk factor. Early administration of antico-
agulation therapy is associated with a significant recanalization, while
age > 45 years, male sex, hepatic failure, malignancies, and bilirubin
> 34 umol/L are independent risk factors for 30-day mortality.
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Introduction

The portal vein is formed by the union of splenic and superior
mesenteric veins, which drain the spleen and the small intes-
tine, respectively. A total or partial restriction of portal venous
blood flow due to the presence of a thrombus in the vein lu-
men is referred to as portal vein thrombosis (PVT) unrelated to
solid malignancy. It is common in patients with cirrhosis but
is less often seen in patients without cirrhosis [1]. The clinical
presentation, prognosis, and management of PVT vary signifi-
cantly depending on the underlying etiology, which must be
identified as early as possible. Failure to do so can lead to sig-
nificant morbidity and mortality resulting from a lack of timely
diagnosis and/or an inappropriate workup [2].

The prevalence of PVT varies between different clinical
studies depending on the types of patients, and the imaging
modality used to establish the diagnosis [3]. In a post-mortem
study [4], the prevalence of PVT was found to be 1%, where-
as in another retrospective study, the prevalence rate of PVT
was 3.7 per 100,000 inhabitants [5]. Yet another study from
Italy found that the overall incident rates of PVT in a cohort
of 3,535 patients were 3.8 per 100,000 inhabitants in males
and 1.7 per 100,000 inhabitants in females [6]. Depending on
the modality used for diagnosis in different studies, there was
an obvious difference in the prevalence rate of PVT. The use
of angiography was associated with a prevalence rate of 0.6%
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versus 4.4% for ultrasound and 11% for computed tomography
(CT) and magnetic resonance imaging (MRI) [3].

In the state of Qatar, PVT is a recognized clinical enti-
ty which has not been studied in detail until now. This study
aimed to describe the risk factors, clinical presentation, diag-
nosis, and treatment outcomes of patients admitted to Hamad
General Hospital (HGH) with PVT.

Materials and Methods

Study design, population, and setting

This retrospective observational study was conducted at HGH,
Doha, Qatar. HGH is a tertiary center that covers all special-
ties except for hematology-oncology and obstetrics. It includes
six intensive care units, which provide a full range of clinical
services in different departments of surgery and internal medi-
cine. Consecutive patients with PVT between January 1, 2015
and December 31, 2019 were included in this study, which was
approved by the Medical Research Center (MRC) at Hamad
Medical Corporation (HMC) (protocol number: MRC-01-19-
477).

Data source and patient selection

Patients were identified from the hospital’s electronic health
records (EHRs) system. All the patients 18 years of age or old-
er, and who had complete data in their records were included
in the study. The following detailed information was obtained
from the EHRs of the patients: demographic data, clinical
presentation, risk factors for PVT, the onset of PVT (acute or
chronic), the grouping of patients, laboratory tests, the diag-
nostic modalities used to confirm the diagnosis, treatment, and
outcomes of treatment. The patients under 18 years old or with
missing data were excluded from this study.

Definitions

PVT has been classified as acute or chronic. Chronic PVT was
considered in the presence of portal cavernoma (the develop-
ment of myriad collateral vessels in the porta hepatis to bypass
the occlusion). Whereas PVT was classified as acute when a
recent intraluminal PVT was visualized for the first time with
no evidence of chronic PVT [5, 7]. The presence of cirrhosis
was acquired from medical records. The primary outcomes
in this study involved risk factors and clinical characteristics
of PVT, while the secondary outcome was 30-day mortality,
which included all cases who died within 30 days following
the diagnosis of PVT. Child-Pugh score system was used for
stagging of cirrhotic patients.

Data analysis

All statistical analyses were performed using SPSS, version

210 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

25.0. Statistical significance was assumed at P < 0.05. Data
were reported as means + standard deviation (SD) for quan-
titative variables, while qualitative variables were described
as numbers and percentages. Association between two or
more qualitative variables was examined using Chi-square
test or Fisher exact test as appropriate. To compare quan-
titative variables, we applied the unpaired’ #-test or Mann-
Whitney U test as appropriate. Multiple regression analysis
was performed to determine independent factors for 30-day
mortality.

Results

During the study period, we included 363 patients with PVT
for whom detailed demographic and clinical data were avail-
able and were analyzed. They constituted 0.05% of total inpa-
tient admission during the study period. Their mean age was
47.79 + 14.48 (range: 18 - 85 years), with 258 (71.1%) males
and 105 (28.9%) females. Four groups of patients were iden-
tified: non-malignant non-cirrhotic, non-malignant cirrhotic,
malignant cirrhotic, and malignant non-cirrhotic (Table 1).

Clinical presentations and risk factors

Regarding the clinical presentation, the most frequent symp-
tom was abdominal pain (160 (44.1%)), followed by nausea/
vomiting (131 (36.1%)), while splenomegaly was the most fre-
quent sign (158 (43.5%)), followed by ascites (127 (35%)). In
terms of risk factors, liver cirrhosis was the most common risk
factor for PVT (147 (40.5%)), followed by malignancies (108
(29.7%)) (Table 1). Hepatocellular carcinoma was the most
common neoplasm, which was present in 60 (16.5%) cases,
followed by pancreatic carcinoma (11 (3%)), while coagula-
tion disorders were found in 44 (12.1%) patients (Tables 2 and
3). A single risk factor was found in 134 (36.9%) cases, and an
association between more than one risk factor was observed
in 180 (49.6%) patients, while no risk factors were identified
in 49 (13.5%) patients. Acute PVT was found in 207 (57%)
cases, whereas 156 (43%) cases had chronic PVT. Splenic vein
thrombosis was observed in 101 (27.8%) patients, while su-
perior mesenteric vein thrombosis was found in 130 (35.8%)
cases.

Comparison of the clinical characteristics, laboratory find-
ings, and outcomes in cirrhotic and non-cirrhotic patients
with PVT

Our data showed that in the cirrhotic group, the patient popu-
lation were slightly older as compared to the non-cirrhotics
(54.36 £ 12.99 years vs. 43.62 + 13.85 years; P < 0.001).
Furthermore, cirrhotic patients had significantly higher rates
of splenomegaly (108/147 (73.5%) vs. 50/216 (23.1%); P <
0.001) and ascites (97/147 (65.9%) vs. 30/216 (13.9%); P <
0.001) than non-cirrhotic patients. There were also significant
abnormalities in liver function tests (albumin, international
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Table 1. Demographic and Clinical Characteristics of 363 Pa-
tients Involved in This Study

Table 2. Types of Malignancies as Risk Factors for Portal Vein
Thrombosis in Our Study

Variables N (%) Tumors N (%)

Age 47.79 + 14.48 (18 - 85 years) Hepatocellular carcinoma 60 (16.5)

Sex Cholangiocarcinoma 7 (1.9)
Male 258 (71.1%) Pancreatic carcinoma 11 (3.0)
Female 105 (28.9%) Colon carcinoma 10 (2.8)

Nationality Gastric cancer 2(0.5)
Qatari 72 (19.8%) Appendix carcinoma 2(0.5)
Non-Qatari 291 (80.2%) Gastrointestinal stromal tumor 1(0.25)

Clinical presentation Byien EOneaT 5(1.4)
Abdominal pain 160 (44.1%) Carcinoma of unknown primary 10 (2.8)
Nausea/vomiting 131 (36.1%)
Hematemesis 34 (9.4%) . . e . . .
Rectal bleedi 13 (3.6% normalized ratio (INR), and bilirubin) of cirrhotic patients

ectal bleeding (G5 with significantly high mortality compared to non-cirrhotic
Melena 38 (10.5%) patients. On the other hand, non-cirrhotic patients had signifi-
Fever 57 (15.7%) cantly higher rates of abdominal pain (185/216 (85.6%) vs.
il ey o bl 5
o 2%); P =0. , and diarrhea 4%) vs.

Splf.momegaly 158 (43.5%) (4.8%); P =0.004) than cirrhotics. Table 4 compares cirrhotic
Ascites 127 (35%) and non-cirrhotic patients with PVT in terms of clinical fea-
Esophageal varices 137/147 tures, risk factors, laboratory findings, and outcomes.
Hepatic failure 36/147
Intestinal ischemia 26 (7.2%) Investigations and treatment
Others 13 (3.6%)

Risk factors

Liver cirrhosis 147 (40.5%)

Abdominal infection 69 (19%)
Cardiovascular malformation 2 (0.5%)
Myeloproliferative disorders 17 (4.7%)
Abdominal surgery 47 (12.9%)
Oral contraceptive 5 (1.4%)
Acute pancreatitis 25 (6.9%)

Coagulation disorders

48 (12.1%)

Various imaging modalities were used to diagnose PVT in this
study. Doppler ultrasound of the abdomen was used in 187
(51.5%) cases, abdominal CT with contrast in 209 (57.6%),
MRI with contrast in 134 (36.9%), and angiography in five
cases (1.4%). Of the acute PVT patients, 171/207 (82.6%)
received anticoagulants, while 19/156 (12.2%) chronic PVT
patients received anticoagulants (Table 5). Treatment regi-
mens included low molecular weight heparin (LMWH) or
unfractionated heparin alone, LMWH/unfractionated heparin
followed by warfarin, and direct-acting oral anticoagulants
(DOACs). These breakdown of these treatment regimens

Malignancies 108 (29.7%) Table 3. Coagulation Disorders as Risk Factors for Portal Vein
Others 13 (3.6%) Thrombosis in Our Study

Onset
Acute 207 (57%) Coagulation disorders N (%)

Chronic 156 (43%) Factor V Leiden thrombophilia 7(1.9)

Group Protein C deficiency 10 (2.6)
Non-malignant-non-cirrhotic 184 (50.7%) Protein S deficiency 12(3.3)
Acute/chronic 136/48 Antiphospholipid syndrome 5(1.4)
Non-malignant-cirrhotic 72 (19.8%) MUTHFR mutation 2(0.5)
Acute/chronic 20/52 Prothrombin mutation 2(0.5)
Malignant-cirrhotic 75 (20.7%) Jak2 mutation 2(0.5)
Acute/chronic 47/28 Antithrombin III deficiency 2(0.5)
Malignant-non-cirrhotic 32 (8.8%) Homocysteinemia/B12 deficiency 1(0.25)
Acute/chronic 23/9 Paroxysmal nocturnal hemoglobinuria 1(0.25)
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Table 4. A Comparison Between Cirrhotic and Non-Cirrhotic Patients With PVT in Relation to Clinical Presentation Laboratory Find-
ings and Outcomes

Variables Cirrhotic (N = 147) Non-cirrhotic (N = 216) P value
Age, years 54.36 +12.99 43.62 +13.85 <0.001
Abdominal pain 102 (69.4) 185 (85.6) <0.001
Nausea/vomiting 60 (40.8) 100 (46.3) 0.178
Hematemesis 22 (14.9) 12 (5.6) 0.002
Rectal bleeding 5(.4) 8(3.7) 0.561
Fever 15 (10.2) 42 (19.4) 0.012
Diarrhea 7 (4.8) 29 (13.4) 0.004
Splenomegaly 108 (73.5) 50 (23.1) <0.001
Ascites 97 (65.9) 30(13.9) <0.001
Intestinal ischemia 5(3.4) 21(9.7) 0.016
Splenic vein involvement 25(17.0) 76 (35.2) <0.001
Superior mesenteric vein involvement 27 (18.4) 103 (47.7) <0.001
Acute PVT 48 (32.7) 159 (73.6) <0.001
Abdomen infection 14 (9.5) 55 (25.5) <0.001
Myeloproliferative disorder 2(1.4) 15 (6.9) 0.02
Malignancy 73 (49.7) 36 (16.7) <0.001
Coagulation disorder 8 (5.5) 36 (16.5) 0.001
Abdominal surgery 8(5.5) 39 (18.1) <0.001
Acute pancreatitis 2(14) 23(10.6) <0.001
Albumen (g/L) 28.18 + 8.88 33.93+7.45 <0.001
ALT (U/L) 83.89 £213.76 93.30 + 346.75 0.762
AST (U/L) 159.51 +379.08 104.18 £ 497.04 0.253
INR 1.42+0.34 1.23+0.33 <0.001
Platelets (/uL) 153.44 £ 187.91 264.64 + 146.83 <0.001
Hemoglobin (g/dL) 11.18 £2.35 12.80 £2.50 <0.001
Bilirubin (umol/L) 69.83 £92.01 32.44 +66.13 <0.001
Mortality 45 (30.6) 26 (12.0) <0.001

ALT: alanine transaminase; AST: aspartate aminotransferase; PVT: portal vein thrombosis; INR: international normalized ratio.

Table 5. Treatment and Treatment Outcomes in Patients With Acute and Chronic Portal Vein Thrombosis

Onset of PVT
Acute (N =207) Yes

Treatment received Recanalization No recanalization No follow-up  Death
171/207 (82.6%) 106 (61.9%) Complete 85 (80.2%) 21 (12.2%) 44 (25.9%) 24 (14%)

Partial 21 (19.8%)

No  36/207(17.4%) 5(13.9%)  Complete 2 (40%) 21 (58.3%) 10 (27.8%) 10 (27.8%)
Partial 3 (60%)
Chronic (N = 156) Yes  19/156 (122%) 9 (47.4%)  Complete 5(55.6%) 6 (31.6%) 4 (21%) 4(21%)
Partial 4 (44.4%)
No  137/156 (87.8%) 28 (20.4%) Complete 19 (67.9%) 66 (48.2%) 43 (31.4%) 33 (24.1%)

Partial 9 (32.1%)

PVT: portal vein thrombosis.
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Table 6. Distribution of Patients With Respect to the Treatment Received and Comparison Between the Outcomes of the Different

Treatment Modalities for PVT Used in This Study

Heparin alone (N =51) Heparin/warfarin (N =99) Rivaroxaban (N =40) P value
Distributions
Non-malignant-non-cirrhotic (N = 128) 15 (11.7%) 84 (65.6%) 29 (22.7%)
Non-malignant-cirrhotic (N = 28) 2 (7.1%) 15 (53.6%) 11 (39.3%)
Malignant-cirrhotic (N = 10) 10 (100%) 0 0
Malignant-non-cirrhotic (N = 24) 24 (100%) 0 0
Outcomes
Complete recanalization 22 (43.2%) 49 (49.5%) 19 (47.5%) 0.469
Partial recanalization 8 (15.7%) 12 (12.1%) 5 (12.5%) 0.821
No recanalization 14 (27.5%) 10 (10.1%) 3(7.5%)
No follow-up 7 (13.7%) 28 (28.2%) 13 (32.5%)
Mortality 7 (13.7%) 20 (20.2%) 1 (2.5%) 0.027

PVT: portal vein thrombosis.

was as follows: 51 (14.1%) patients received LMWH alone,
99 (27.3%) patients received LMWH/warfarin, and 40 (11%)
patients received DOACs (rivaroxaban). All patients who re-
ceived rivaroxaban were non-malignant cases (11 cirrhotics
and 29 non-cirrhotics) (Table 6).

The mean time for the initiation of anticoagulant therapy
after diagnosis was 5.83 £ 2.66 days (range: 2 - 16 days). The
mean duration of treatment was 5.74 + 1.55 months (range:
3 - 8 months). Repeat imaging studies were performed within
3 - 10 months of diagnosis to assess portal vein recanalization
in 262 (72.2%) patients, of whom 115 (43.8%) cases had re-
canalization after treatment, while 33 (12.6%) patients showed
spontaneous recanalization without anticoagulation therapy.
No major bleeding events were reported during anticoagula-
tion therapy. The details of anticoagulant treatment and its
outcomes are summarized in Tables 5 and 6. A comparison
between different anticoagulants used in this study showed
no significant difference in the efficacy of the three regimens
(Table 6).

Table 7. Results of Univariate Analysis of Predictors of 30-Day
Mortality

Unadjusted odds ratio

Outcomes, and univariate and multivariate logistic regres-
sion analysis of factors associated with 30-day mortality

The 30-day mortality was 71 cases (19.5%). Using the univari-
ate analysis, the following variables were found to be probable
predictors of 30-day mortality: age > 45 years, male sex, pres-
ence of ascites, hepatic failure, liver cirrhosis, associated malig-
nancies, low albumin, anemia, and serum bilirubin level > 34
pmol/L (Table 7). In the multivariate analysis and after adjust-
ing these variables, we found the following as independent risk
factors for 30-day mortality: age > 45 years, male sex, hepatic
failure, malignancies, and bilirubin > 34 pmol/L (Table 8).

Discussion

There is relative lack of proper studies on PVT in non-cirrhot-
ic patients. Most of the data come from either case reports or
small case series. In our current study, we report the frequen-
cy, characteristics, and outcomes of PVT in patients with and
without cirrhosis in the largest tertiary hospital in Qatar.

The exact incidence of PVT worldwide is not well known.
There is a wide variation in the reported prevalence rate re-

Variables (95% CI) Pvalue ported in different studies. Our results show that PVT is an
Age > 45 years 4.28(2.25-8.15) <0.001 Table 8. Results of Multivariate Analysis of Predictors of 30-
Male sex 1.82 (1.06 - 3.13) 0.03 Day Mortality
Presence of ascites 3.27(1.92-5.58) <0.001 Variabl Adjusted odds ratio b val
Hepatic failure 5.15(2.52 - 10.55) <0.001 ariables (95% CI) value
Liver cirrhosis 3.02 (1.77 - 5.14) <0.001 Age > 45 years 2.79 (1.39 - 5.59) 0.004
Malignancies 5.07 (2.93 - 8.77) <0.001 Male sex 2.31(1.24-431) 0.008
Low albumen (< 3.5 g/dL) 3.27 (1.74 - 6.13) <0.001 Malignancies 3.26 (1.78 - 5.98) <0.001
Anemia 3.19 (1.83 - 5.56) <0.001 Hepatic failure 2.94 (1.31 - 6.60) 0.009
Bilirubin > 34 umol/L) 3.67 (2.14-6.27) <0.001 Bilirubin > 34 umol/L 2.21(1.19 - 4.08) 0.01
Cl: confidence interval. Cl: confidence interval.
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uncommon clinical entity accounting for 0.05% of the total in-
patient admissions in our hospital. There was a significant pre-
dominance of male patients in our study which corroborates
with figures from other studies [5, 8, 9]. Similarly, our study
showed that the age distribution for non-cirrhotic patients was
significantly younger than cirrhotics. Our study data showed
that the most common predisposing condition for PVT was
liver cirrhosis, which is compatible with other reported studies
[5, 8-12]. Similarly, our study data highlighted malignancies
as the second most common condition associated with PVT,
which also corroborates with other published studies [5, 8-11].

The role of inherited or acquired coagulation disorders as
a risk factor for PVT has been documented by many authors
with variable frequencies [5, 8-17]. In line with Rajani et al [5],
we observed that the highest frequency of inherited or acquired
coagulation disorders was found among non-cirrhotic patients
compared to the cirrhotic group. Nevertheless, we observed a
statistically significant difference between the two groups, un-
like what’s reported by Rajani et al [5].

Many authors [5, 10-13] have reported the presence of
more than one risk factors in a high proportion of their pa-
tients. This fact was also consistent with our results, which
showed an association between more than one risk factors in
almost half (49.6%) of the patients. The coexistence of more
than one risk factors suggests that PVT may be the result of
combined pathogenic mechanisms attributed to these individu-
al risk factors. On the other hand, the literature review showed
that in a significant proportion (10-25%) of patients, no risk
factor could be identified for PVT [4, 5, 8, 10, 11] which con-
forms with our study findings, which showed that almost one
in seven patients (13.5%) had no identifiable risk factors. The
occurrence of cases of PVT with unidentified risk factors in
our study may be attributed to the fact that not all patients un-
derwent complete screening for thrombophilia.

Our findings revealed that the clinical presentation of
PVT is variable and depends mainly on the type of patients
(cirrhotic vs. non-cirrhotic), which is compatible with many
studies [5, 8, 9, 12]. In our study, cirrhotic patients were
found to have significantly more jaundice, hematemesis, and
splenomegaly at presentation compared to non-cirrhotic pa-
tients, whereas abdominal pain and fever were found to be
significantly more in the non-cirrhotic group compared to the
cirrhotics group, which is consistent with some clinical re-
ports [5, 8]. Also, it was found that abdominal pain arises in
patients with acute thrombosis, or with involvement of mes-
enteric veins which causes intestinal ischemia [2], which is
consistent with our findings (Table 4). In keeping with Ra-
jani et al [5], we also noticed more patients with ascites in
the cirrhotic group than in the non-cirrhotic group (Table 4),
although some studies (Al Saeed et al [8]) showed the con-
trary. As noted in this study and other reports [5-9], the clini-
cal presentations of PVT are variable amongst patients and
are usually non-specific. For example, abdominal pain, nau-
sea, and vomiting are extremely common complaints in the
emergency department (ED) with a wide differential range
and they are not specific to PVT. However, these conditions
usually require an abdominal CT scan which results in inci-
dental detection of PVT on a radiological test that was not
intended to diagnose PVT. On the other hand, in the absence
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of abdominal pain upon presentation, it is difficult to relate
specific symptoms to PVT, making the diagnosis challenging
for clinicians. Therefore, a high index of suspicion is needed
especially in cirrhotic patients. Sudden clinical deterioration
in a cirrhotic patient, such as the development of hepatic fail-
ure, or diuretic-resistant ascites, failure of endoscopic control
of variceal bleeding, may be suggestive of the development
of PVT and hence should be thoroughly evaluated [2, 3].
Additionally, as per recommended guidelines, the cirrhotic
patients should have their livers screened for hepatocellular
carcinoma every 6 months, and the portal vein can also be as-
sessed concurrently at no additional expense which can be a
prudent and cost-effective way to pick up PVT [18].

As there is no specific laboratory test for PVT, imaging
studies including ultrasound, CT, and MRI are the main tools
for the diagnosis of PVT. Although it is operator-dependent,
Doppler ultrasound is the first choice as a diagnostic method.
It has many advantages to use as it is widely available, is rapid,
and has low cost, with high sensitivity and specificity of 89%
and 92%, respectively [19]. CT and MRI provide additional
information such as an extension of thrombus, evidence of
bowel infarction, and status of adjacent organs [18, 19]. In our
study, as noted, contrast-enhanced abdominal CT images were
used more frequently than Doppler ultrasound. The reason for
this behavior is unclear but could be due to the fact that con-
trast CT was deemed appropriate investigation in ED for pa-
tients presenting with non-specific abdmonial symptoms and
an unclear diagnois.

Numerous studies have shown varying rates of spontane-
ous recanalization of the portal vein in non-malignant cirrhotic
patients with PVT [20-24]. Our study showed spontaneous re-
canalization in approximately one in five (19%) of cirrhotic
patients who did not receive any anticoagulation therapy. Giv-
en these findings and the lack of evidence-based guidelines,
the treatment of PVT in cirrhotic patients remains a matter of
debate [18]. Although controlled studies have not been con-
ducted, convincing evidence has been obtained from observa-
tional studies, including ours, showing that rapid initiation of
anticoagulation therapy results in either total or partial recanal-
ization in a significant number of cirrhotic and non-cirrhotic
patients with PVT [5, 14, 25, 26]. Moreover, a systematic re-
view showed that more than 80% of acute PVT cases resolved
with anticoagulation therapy [27]. Therefore, anticoagulation
therapy should be started as early as possible to achieve reca-
nalization and prevent further thrombosis which can lead to
serious complications. The important questions to address are:
the choice of anticoagulant treatment (based on safety and ef-
ficacy) and the duration of treatment.

In non-cirrhotic non-malignant patients with acute PVT,
LMWH or unfractionated heparin followed by maintenance
warfarin are the preferred agents [2, 5,27, 28]. DOACs such as
rivaroxaban, apixaban, or dabigatran have not been well stud-
ied in this patient population. However, a recent systematic
review showed that DOACs appear to be a promising choice
for the treatment of patients with PVT [29]. Anticoagulation
therapy in non-cirrhotic chronic PVT has a controversial role
[1-3,28]. On the other hand, in cirrhotic patients, LMWH is the
preferred anticoagulant because of its overall safety and effec-
tiveness in these patients. Warfarin is also an option; however,
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achieving and maintaining a target range of INR is the main
challenge, as most cirrhotic patients have a prolonged INR due
to underlying liver disease [28, 30-32]. In patients with PVT in
the setting of malignancy, anticoagulation is a recommended
option in most cases, except in cases of minimal thrombotic
burden, active bleeding, or severe bleeding risk [33].

Our study is no exception; the controversy surrounding
the treatment of patients with PVT discussed above has been
reflected in the practice of our clinicians. We found that 57%
of the patients with acute PVT and 12.2% of chronic PVT re-
ceived anticoagulation therapy (Table 5). However, we were
unable to explain why the remaining patients with acute PVT
did not receive the treatment and why the patients with chronic
PVT received it? Similar to other studies [5, 14, 25, 26], reca-
nalization was observed in a sizable group of our patients. Of
the 262 patients investigated for recanalization, 115 (43.8%)
cases showed recanalization after receiving different treatment
regimens and 33 (12.6%) patients achieved recanalization
without anticoagulation therapy (Table 5). An interesting find-
ing of this study was that DOACs were used in our study in 40
patients with a result comparable with that obtained from the
utilization of warfarin and LMWH (Table 6). Very few num-
bers of patients were assessed for recurrence of PVT in our
study, therefore, we excluded this variable.

Mortality in patients with PVT varies between 7% and
50% [5, 6, 8, 10, 20, 32, 34, 35]. This variation depends on
the type of patient (cirrhotic vs. non-cirrhotic), the follow-up
period (long-term vs. short-term), the presence of an associ-
ated malignancy, and treatment including liver transplantation.
Rajani et al [5] reported a mortality of 43% after a follow-up
period of 2.5 years, and Ageno et al [6] reported in-hospital
mortality of 7.3%, while Hernandez-Conde et al [35] reported
a 30-day mortality of 16.7% after liver transplantation. In our
study, the 30-day mortality rate was 19.5%, which falls within
the above-mentioned range. It was found that mortality among
patients with PVT is related to the underlying cause and less
than the consequences of portal hypertension [6, 10, 32].

Ageno et al used multivariate model for assessing the risk
factors for in-hospital mortality. The only independent risk
factors associated with in-hospital moratlity were age and the
presence of non-abdominal solid cancer. In our study, we ad-
justed many variables such as age > 45 years, male sex, pres-
ence of ascites, hepatic failure, liver cirrhosis, associated neo-
plasm, low albumin, anemia, and high serum bilirubin level.
We found that age > 45 years, male sex, hepatic failure, ma-
lignancies, and serum bilirubin level of > 34 pmol/L were the
most significant independent risk factors for 30-day mortality.

There are some important limitations in our study which
must be recognized. Firstly, this was a retrospective analysis
with a short follow-up period of the patients. So we were un-
able to obtain additional information on the recurrence rates
of PVT amongst these patients. Secondly, some details on the
causes of liver cirrhosis were lacking in the health records
perhaps due to incomplete documentation. Thirdly, it was a
hospital-based study, therefore we may not be able to general-
ize our findings to the general population. However, this is the
first study to highlight the clinical spectrum of PVT in Qatar,
and we believe that our study data will complement the limited
data available on PVT in the literature.
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Conslusion

In conclusion, PVT is a rare clinical entity in Qatar which pri-
marily affects male patients. Liver cirrhosis is the most com-
mon risk factor for PVT in Qatar. The clinical presentations are
non-specific and the diagnosis requires a high index of clinical
suspicion. Therefore, PVT should be considered in the differ-
ential diagnosis of non-specific abdominal pain, especially in
patients with risk factors. Early administration of anticoagu-
lant therapy is associated with recanalization in a significant
number of patients. Age > 45 years, male sex, hepatic failure,
malignancies, and serum bilirubin level > 34 umol/L are in-
dependent risk factors for 30-day mortality. However, further
prospective studies are required to support our findings.

Acknowledgments

None to declare.

Financial Disclosure

None to declare.

Conflict of Interest

None to declare.

Informed Consent

Not applicable.

Author Contributions

FYK wrote the proposal, analyzed the data, and wrote the fi-
nal manuscript; EH proposed theidea and review the literature;
TOS aided in the data collection and research proposal writ-
ing; OAH aided in the data collection and data entry; AA aided
in data collection and the first revisionof the manuscript; AK
helped in data collection and proposed the idea; MSA helped
indata collection and revised the manuscript; MYA proposed
the idea and aided in the data collection; YZB aided in the
data collection and dataentry; WK aided in the data collection
andpreparation and proposed the idea. BM aided in the data
collection and data entry; RAA proposed the idea and review
the literature. All authors readthe manuscript and agree to pub-
lication.

Data Availability

All data are fully available without restriction and from the
corresponding author on reasonable request. However, restric-

www.jocmr.org 215



Epidemiological Information on PVT

J Clin Med Res. 2022;14(5):209-217

tions apply to the availability of these data, which are used 14. Amitrano L, Guardascione MA, Scaglione M, Pezzullo L,
under license for the current study. Sangiuliano N, Armellino MF, Manguso F, et al. Prognos-
tic factors in noncirrhotic patients with splanchnic vein
thromboses. Am J Gastroenterol. 2007;102(11):2464-

References 2470.

15. Sharma S, Kumar SI, Poddar U, Yachha SK, Aggarwal R.

1. Intagliata NM, Caldwell SH, Tripodi A. Diagnosis, de- Factor V Leiden and prothrombin gene G20210A muta-
velopment, and treatment of portal vein thrombosis in tions are uncommon in portal vein thrombosis in India.
patients with and without cirrhosis. Gastroenterology. Indian J Gastroenterol. 2006;25(5):236-239.
2019;156(6):1582-1599.e1581. 16. Sheen CL, Lamparelli H, Milne A, Green I, Ramage JK.

2.  Manzano-Robleda Mdel C, Barranco-Fragoso B, Uribe Clinical features, diagnosis and outcome of acute portal
M, Mendez-Sanchez N. Portal vein thrombosis: what is vein thrombosis. QIM. 2000;93(8):531-534.
new? Ann Hepatol. 2015;14(1):20-27. 17. Valla D, Casadevall N, Huisse MG, Tulliez M, Grange

3. Sobhonslidsuk A, Reddy KR. Portal vein thrombosis: a JD, Muller O, Binda T, et al. Etiology of portal vein
concise review. Am J Gastroenterol. 2002;97(3):535-541. thrombosis in adults. A prospective evaluation of pri-

4. Ogren M, Bergqvist D, Bjorck M, Acosta S, Eriksson H, mary myeloproliferative disorders. Gastroenterology.
Sternby NH. Portal vein thrombosis: prevalence, patient 1988;94(4):1063-1069.
characteristics and lifetime risk: a population study based 18. FacciaM, Ainora ME, Ponziani FR, Riccardi L, Garcovich
on 23,796 consecutive autopsies. World J Gastroenterol. M, Gasbarrini A, Pompili M, et al. Portal vein thrombosis
2006;12(13):2115-2119. in cirrhosis: Why a well-known complication is still mat-

5. Rajani R, Bjornsson E, Bergquist A, Danielsson A, Gus- ter of debate. World J Gastroenterol. 2019;25(31):4437-
tavsson A, Grip O, Melin T, et al. The epidemiology and 4451.
clinical features of portal vein thrombosis: a multicentre 19. Plessier A, Rautou PE, Valla DC. Management of hepatic
study. Aliment Pharmacol Ther. 2010;32(9):1154-1162. vascular diseases. J Hepatol. 2012;56(Suppl 1):S25-38.

6. Ageno W, Dentali F, Pomero F, Fenoglio L, Squizzato A, 20. Nery F, Chevret S, Condat B, de Raucourt E, Boudaoud L,
Pagani G, Re R, et al. Incidence rates and case fatality Rautou PE, Plessier A, et al. Causes and consequences of
rates of portal vein thrombosis and Budd-Chiari Syn- portal vein thrombosis in 1,243 patients with cirrhosis: re-
drome. Thromb Haemost. 2017;117(4):794-800. sults of a longitudinal study. Hepatology. 2015;61(2):660-

7.  Zhang Y, Xu BY, Wang XB, Zheng X, Huang Y, Chen 667.

J, Meng ZJ, et al. Prevalence and clinical significance 21. Girleanu I, Stanciu C, Cojocariu C, Boiculese L, Singeap
of portal vein thrombosis in patients with cirrhosis and AM, Trifan A. Natural course of nonmalignant partial
acute decompensation. Clin Gastroenterol Hepatol. portal vein thrombosis in cirrhotic patients. Saudi J Gas-
2020;18(11):2564-2572 ¢2561. troenterol. 2014;20(5):288-292.

8. Al Saeed MS, Al-Jiffry BO, Younes A, Badr S, Abdel- 22. John BV, Konjeti R, Aggarwal A, Lopez R, Atreja A,
Rahman T, Hatem M, et al. Risk factors, pattern of pres- Miller C, Zein NN, et al. Impact of untreated portal vein
entation, methods of diagnosis, and results of treatment thrombosis on pre and post liver transplant outcomes in
of acute portal vein thrombosis: A multicenter study. Sau- cirrhosis. Ann Hepatol. 2013;12(6):952-958.

di J Health Sci. 2019;8:182-190. 23. Maruyama H, Okugawa H, Takahashi M, Yokosuka O.

9. Cruz-Ramon V, Chinchilla-Lopez P, Ramirez-Perez O, De novo portal vein thrombosis in virus-related cirrhosis:
Aguilar-Olivos NE, Alva-Lopez LF, Fajardo-Ordonez E, predictive factors and long-term outcomes. Am J Gastro-
Ponciano-Rodriguez G, et al. Thrombosis of the portal enterol. 2013;108(4):568-574.
venous system in cirrhotic vs. non-cirrhotic patients. Ann 24. Luca A, Caruso S, Milazzo M, Marrone G, Mamone G,
Hepatol. 2018;17(3):476-481. Crino F, Maruzzelli L, et al. Natural course of extrahepat-

10. Janssen HL, Wijnhoud A, Haagsma EB, van Uum SH, ic nonmalignant partial portal vein thrombosis in patients
van Nieuwkerk CM, Adang RP, Chamuleau RA, et al. with cirrhosis. Radiology. 2012;265(1):124-132.
Extrahepatic portal vein thrombosis: actiology and deter- 25. Condat B, Pessione F, Helene Denninger M, Hillaire S,
minants of survival. Gut. 2001;49(5):720-724. Valla D. Recent portal or mesenteric venous thrombosis:

I1. Jain P, Nijhawan S. Portal vein thrombosis: etiology and increased recognition and frequent recanalization on anti-
clinical outcome of cirrhosis and malignancy-related non- coagulant therapy. Hepatology. 2000;32(3):466-470.
cirrhotic, non-tumoral extrahepatic portal venous obstruc- 26. Plessier A, Darwish-Murad S, Hernandez-Guerra M,
tion. World J Gastroenterol. 2007;13(39):5288-5289. Consigny Y, Fabris F, Heller J, et al. A prospective multi-

12. Khayyat YM. Survival of patients with portal vein throm- centric follow-up study on 105 patients with acute portal
bosis: analysis based on disease onset. Hepatogastroen- vein thrombosis (PVT): Results from the european net-
terology. 2013;60(121):65-69. work for vascular disorders of the liver (en-vie). Hepatol-

13. Plessier A, Darwish-Murad S, Hernandez-Guerra M, Con- ogy. 2007;46(Suppl 1):310A.
signy Y, Fabris F, Trebicka J, Heller J, et al. Acute portal 27. Hall TC, Garcea G, Metcalfe M, Bilku D, Dennison AR.
vein thrombosis unrelated to cirrhosis: a prospective mul- Management of acute non-cirrhotic and non-malignant
ticenter follow-up study. Hepatology. 2010;51(1):210- portal vein thrombosis: a systematic review. World J Surg.
218. 2011;35(11):2510-2520.

216 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ www.jocmr.org



Khan et al

J Clin Med Res. 2022;14(5):209-217

28.

29.

30.

31.

Llop E, Seijo S. [Treatment of non-cirrhotic, non-tu- 32. Sogaard KK, Astrup LB, Vilstrup H, Gronbaek H. Por-
moural portal vein thrombosis]. Gastroenterol Hepatol. tal vein thrombosis; risk factors, clinical presentation and
2016;39(6):403-410. treatment. BMC Gastroenterol. 2007;7:34.
Gupta S, Hidalgo J, Singh B, Iyer A, Yang Y, Short A, 33. Sharma AM, Zhu D, Henry Z. Portal vein thrombosis:
Singh S, et al. Usage of direct acting oral anticoagulants When to treat and how? Vasc Med. 2016;21(1):61-69.
in cirrhotic and non-cirrhotic portal vein thrombosis: a 34. Zanetto A, Rodriguez-Kastro KI, Germani G, Ferrarese
systematic review. Cureus. 2021;13(8):e16922. A, Cillo U, Burra P, Senzolo M. Mortality in liver trans-
Artaza T, Lopes M, Romero M, Sanchez JJ, De la Cruz G, plant recipients with portal vein thrombosis - an updated
Gonzalez C, et al. Non-malignant portal vein thrombosis meta-analysis. Transpl Int. 2018;31(12):1318-1329.
in liver cirrhosis: Diagnosis and treatment. EMJ Hepatol. 35. Hernandez Conde M, Llop Herrera E, de la Revilla Negro
2016;4(1):103-110. J, Pons Renedo F, Fernandez Puga N, Martinez Porras
Girleanu I, Trifan A, Stanciu C, Sfarti C. Portal vein JL, Trapero Marugan M, et al. Prevalence and outcome
thrombosis in cirrhotic patients - it is always the small of portal thrombosis in a cohort of cirrhotic patients un-
pieces that make the big picture. World J Gastroenterol. dergoing liver transplantation. Rev Esp Enferm Dig.
2018;24(39):4419-4427. 2016;108(11):716-720.

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ www.jocmr.org 217



