
Observational Study

1

Medicine®

Clinical characteristics and predictors of benign 
portal vein thrombosis in patients with liver 
cirrhosis
A retrospective single-center study
Erfan Arabpour, MDa , Behzad Hatami, MDa,*, Leila Pasharavavesh, MDa, Amir Hassan Rabbani, MDb, 
Saba Zarean Shahraki, MScc, Mahmoud Amiri, MScd, Mohammad Reza Zali, MDa

Abstract 
Portal vein thrombosis (PVT) is a common thrombotic complication of cirrhosis. It can lead to variceal bleeding and bowel ischemia 
and also complicate liver transplantation. Identifying the possible risk factors associated with PVT can aid in identifying patients at 
high risk, enabling their screening and potentially preventing PVT through the rational use of anticoagulants. This study focuses 
on examining the clinical characteristics of PVT in cirrhotic patients and identifying the clinical and biochemical factors that are 
linked to the development of PVT. Consecutive hospitalized cirrhotic patients between 2015 and 2023 were identified through the 
hospital’s computerized medical records based on the Tenth Revision of the International Statistical Classification of Diseases and 
Related Health Problems (ICD-10) coding system and retrospectively analyzed. 928 individuals were included in this study; 783 
(84.3%) without PVT and 145 (15.7%) with benign PVT. Hepatitis B virus (HBV) was significantly more common in the PVT group 
(P-value = .02), while alcohol and primary sclerosing cholangitis (PSC) were less common in this group (P-value = .01 and .02, 
respectively). Hepatocellular carcinoma (HCC) (P-value < .01), ascites (P-value = .01), and spontaneous bacterial peritonitis (SBP) 
(P-value = .02) were more common in the PVT group. Patients with PVT had a higher international normalized ratio (INR) level 
(P-value = .042) and lower plasma albumin (P-value = .01). No differences were identified in white blood cell, hemoglobin, platelet, 
and bilirubin levels. However, patients with PVT had higher model for end-stage liver disease (MELD) (P-value = .01) and Child-
Pugh scores (P-value = .03). This study demonstrated a higher likelihood of PVT presence in cirrhotic patients with advanced age, 
HBV, and HCC, along with ascites, SBP, splenomegaly, hypoalbuminemia, elevated INR, and a higher MELD score. Nevertheless, 
additional research endeavors are necessary to accurately ascertain and validate supplementary risk factors within a broader 
demographic.

Abbreviations: AIH = autoimmune hepatitis, ALB = albumin, BMI = body mass index, CHILD = Child-Pugh score, CI = 
confidence interval, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, CT = computed 
tomography, CVA = cerebral vascular accident, CVD = cardiovascular disease, DM = diabetes mellitus, EV = esophageal varice,  
EVBL = endoscopic variceal band ligation, GV = gastric varice, HB = hemoglobin, HBV = hepatitis B virus, HCC = hepatocellular 
carcinoma, HCV = hepatitis C virus, HE = hepatic encephalopathy, HLP = hyperlipidemia, HRS = hepatorenal syndrome, HTN = 
hypertension, HTY = hypothyroidism, ICD-10 = the Tenth Revision of the International Statistical Classification of Diseases and 
Related Health Problems, INR = international normalized ratio, MAL = malignancy, MELD = model for end-stage liver disease, 
MRI = magnetic resonance imaging, NASH = nonalcoholic steatohepatitis, NLR = neutrophil-to-lymphocye ratio, OR = odds ratio, 
PBC = primary biliary cholangitis, PLR = platelet-to-lymphocyte ratio, PLT = platelet, PSC = primary sclerosing cholangitis, PV = 
portal vein thrombosis, PVT = portal vein thrombosis, SBP = spontaneous bacterial peritonitis, TB = total bilirubin, UC = ulcerative 
colitis, VB = variceal bleeding, WBC = white blood cell.
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1. Introduction
Although rare in the general population, portal vein thrombo-
sis (PVT) is more frequent in cirrhotic patients.[1] Due to the 
advancements in accurate and noninvasive liver imaging tech-
niques, the detection of PVT in cirrhotic patients has become 
more frequent. According to a recent meta-analysis, the pooled 
prevalence of PVT in individuals with cirrhosis is reported to be 
14%.[2] However, it is essential to note that the estimated preva-
lence can range from as low as 0.6% to as high as 26%.[3,4] The 
variations in prevalence rates observed across different studies 
may be attributed to differences in participant characteristics 
and diagnostic approaches utilized.

PVT is typically identified as an incidental discovery in the 
majority of patients, although in certain cases, it manifests 
as the deterioration of chronic liver disease. The exact rela-
tionship between PVT and liver cirrhosis, whether it is a con-
sequence or an aggravating factor, or both, is still not fully 
understood.[5] The development of PVT is a complex process 
involving multiple factors. While more than 1 risk factor is 
commonly identified, it is rare to find a single factor in cirrho-
sis patients. The primary cause of PVT is structural damage 
to the liver due to a decrease in blood flow through the por-
tal vein. Additionally, damage to the vessel wall and increased 
blood clotting play significant roles. Other factors, such as hor-
monal therapy, malignancies, and inherited or acquired throm-
botic risk factors, also contribute to the development of PVT.[6] 
Complications of PVT can include hyperdynamic circulation, 
variceal hemorrhage, and intestinal ischemia.[7] Furthermore, 
PVT can complicate liver transplants and make the procedure 
technically more challenging.[8]

The study focuses on examining the clinical characteristics of 
PVT in cirrhotic patients receiving care at a tertiary care hospital 
in Tehran, Iran, as well as identifying the clinical and biochem-
ical factors linked to the development of PVT. This knowledge 
can significantly alter the screening and treatment approach for 
these patients by providing a clear rationale for the use of anti-
coagulation therapy.

2. Methods

2.1. Study protocol

This study was a retrospective analysis undertaken at 
Taleghani Hospital, a tertiary care unit for hepatobiliary 

disorders, in Tehran, Iran. Ethics committee approval is 
not necessary for retrospective studies at Shahid Beheshti 
Medical University. Patients diagnosed with liver cirrho-
sis from March 2015 to September 2023 were identified 
through the hospital’s computerized medical records based 
upon the Tenth Revision of the International Statistical 
Classification of Diseases and Related Health Problems 
(ICD-10) coding system http://www.who.int/classifications/
icd/en/.

Patients with cirrhosis regardless of the duration or cause 
of the disease, who were above 18 were enrolled in the study. 
Patients with the following conditions were excluded: liver 
transplantation, splenectomy, budd-chiari syndrome, poly-
cythemia vera, essential thrombocytosis, history of venous 
thromboembolism or thrombophilia, history of transjugular 
intrahepatic portosystemic shunt, pregnancy, malignant PVT, 
immunocompromised patients and patients receiving antico-
agulant agents. Patients with incomplete clinical data were 
also excluded.

The diagnosis of PVT was established when solid mate-
rial was present within the main portal vein and its branches, 
along with a filling defect observed during the Doppler study, 
further confirmation was obtained through contrast-enhanced 
computed tomography (CT) or magnetic resonance imaging 
(MRI). The diagnosis of benign PVT was established by an 
experienced radiologist by the following criteria: no pulsation 
in Doppler, non-enhancement at the arterial phase, absence 
of disruption of the vein walls, and a PV diameter <20 mm. 
Patients who did not exhibit the characteristic features of 
chronic PVT, such as collateral circulation (portal cavernous 
transformation) or portal hypertension, were deemed as hav-
ing acute PVT.

The following data were extracted from the medical records: 
demographic data, etiology of cirrhosis, clinical presentation, 
comorbidities, portal hypertension complications, and blood 
biochemistry.

2.2. Statistical analysis

The STATA version 17.0 (StataCorp, College Station, 
Lakeway, TX, USA) was utilized for all the analyses con-
ducted in this study. Continuous variables were compared 
with the Student t test or Mann–Whitney U test. Categorical 

Figure 1.  Percent frequencies of cirrhosis complications based on the presence of PVT. Abbreviations: EV: esophageal varices, GV: gastric varices, HCC: 
hepatocellular carcinoma, HE: hepatic encephalopathy, HRS: hepatorenal syndrome, SBP: spontaneous bacterial peritonitis, VB: variceal bleeding.

http://www.who.int/classifications/icd/en/
http://www.who.int/classifications/icd/en/
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variables were compared with Pearson chi-square or Fisher 
exact tests. Binary logistic regression was used to determine 
univariate and multivariate odds ratios (ORs) and confidence 
intervals (CIs) for the dependent variable (with/without PVT 
groups). A 2-tailed P-value < .05 was considered statistically 
significant.

3. Results

3.1. Baseline characteristics

A total of 928 individuals were included in this study: 783 
(84.4%) without PVT and 145 (15.6%) with PVT. The mean 
age of patients was 55.8 ± 14.7, and patients with PVT were 3 

Table 1 

Baseline characteristics of the patients.

Variable Total (n = 928) Without PVT (n = 783) With PVT (n = 145) P-value

Age 55.8 ± 14.7 55.3 ± 15 58.3 ± 13.3 .01
Sex (male/ female) (%) 560 (60.3%)/ 368 (39.7%) 470 (60%)/ 313 (40%) 90 (62.1%)/ 55 (37.9%) .64
BMI 22.96 ± 5.56 22.94 ± 5.57 23.22 ± 6.00 .78
Etiology (%)
 � HBV 139 (15%) 108 (13.8%) 31 (21.4%) .02
 � HCV 116 (12.5%) 94 (12%) 22 (15.2%) .29
 � Alcohol 52 (5.6%) 50 (6.4%) 2 (1.4%) .01
 � NASH 187 (20.2%) 163 (20.9%) 24 (16.5%) .23
 � AIH 71 (7.7%) 65 (8.3%) 6 (4.1%) .08
 � PBC 9 (1%) 9 (1.5%) 0 .37
 � PSC 85 (9.2%) 79 (10.1%) 6 (4.1%) .02
 � Wilson 12 (1.3%) 12 (1.6%) 0 .23
 � Cryptogenic 200 (21.6%) 164 (21%) 36 (24.9%) .3
 � Others 28 (3%) 26 (3.3%) 2 (1.4%) .29
 � Unknown 24 (2.6%) 8 (1.1%) 16 (11%) <.01
Comorbidities (%)
 � Diabetes mellitus 294 (32.3%) 253 (32.7%) 41 (32.8%) .97
 � Hypertension 175 (19.4%) 146 (18.8%) 29 (23.2%) .25
 � Hypothyroidism 58 (6.4%) 46 (5.9%) 12 (9.6%) .12
 � Cardiovascular disease 138 (15.3%) 120 (15.5%) 18 (14.4%) .75
 � Ulcerative colitis 66 (7.3%) 64 (8.3%) 2 (1.6%) .005
 � Malignancy 46 (5.1%) 37 (4.8%) 9 (7.2%) .25
 � Hyperlipidemia 42 (4.7%) 39 (5%) 3 (2.4%) .25
 � COPD 21 (2.3%) 19 (2.4%) 2 (1.6%) .76
 � Cerebral vascular accident 16 (1.8%) 14 (1.8%) 2 (1.6%) 1
 � Chronic kidney disease 33 (3.7%) 30 (3.9%) 3 (2.4%) .6
Cirrhosis complications (%)
Ascites
 � No 260 (29.2%) 236 (31%) 24 (18.6%) <.01
 � Mild 185 (20.8%) 161 (21.1%) 24 (18.6%)
 � Moderate 180 (20.2%) 151 (19.8%) 29 (22.5%)
 � Severe 266 (29.8%) 214 (28.1%) 52 (40.3%)
 � SBP 76 (8.8%) 61 (8%) 15 (14.7%) .02
Esophageal varices
 � No 200 (27.4%) 167 (27.1%) 33 (28.9%) .65
 � F1 144 (19.7%) 118 (19.2%) 26 (22.8%)
 � F2 148 (20.3%) 125 (20.3%) 23 (20.2%)
 � F3 238 (32.6%) 206 (33.4%) 32 (28.1%)
Gastric varices 73 (10.3%) 57 (9.4%) 16 (15.7%) .054
Variceal bleeding 147 (16.3%) 129 (16.5%) 18 (15%) .68
EVBL 594 (64%) 505 (64.5%) 89 (61.4%) .47
Encephalopathy 148 (17%) 123 (16.1%) 25 (23.1%) .068
Hepatocellular carcinoma 49 (5.6%) 30 (3.9%) 19 (18.5%) <.01
Hepatorenal syndrome 48 (5.6%) 38 (5%) 10 (9.8%) .046
Spleen size
 � ≤12 cm 173 (23.2%) 152 (24.4%) 21 (17.2%) .195
 � 12 to 20 cm 487 (65.3%) 403 (64.6%) 84 (68.9%)
 � ≥20 cm 86 (11.5%) 69 (11%) 17 (13.9%)
Blood biochemistry
 � White blood cell 6.70 ± 4.61 6.68 ± 4.47 6.79 ± 5.38 .39
 � Hemoglobin 10.4 ± 2.32 10.4 ± 2.32 10.4 ± 2.32 .50
 � Platelets 127.2 ± 95.74 128.6 ± 96.46 118.6 ± 91.13 .86
 � INR 1.48 ± 0.68 1.47 ± 0.69 1.58 ± 0.63 .042
 � Total bilirubin 5.25 ± 7.3 5.2 ± 7.27 5.58 ± 7.52 .29
 � Albumin 3.31 ± 0.62 3.33 ± 0.62 3.18 ± 0.54 .01
 � Child-Pugh score 8.67 ± 0.07 8.62 ± 2.03 9.05 ± 1.76 .03
 � MELD score 15.86 ± 6.76 15.65 ± 6.76 17.16 ± 6.63 .01
 � PLR 120.88 ± 78.1 123.11 ± 79.47 90.49 ± 1.38 .3
 � NLR 2.92 ± 1.94 2.95 ± 1.97 2.52 ± 1.52 .53

Abbreviations: AIH = autoimmune hepatitis, BMI = body mass index, COPD = chronic obstructive pulmonary disease, EVBL = endoscopic variceal band ligation, HBV = hepatitis B virus, HCV = hepatitis C 
virus, INR = international normalized ratio, MELD = model for end-stage liver disease, NASH = nonalcoholic steatohepatitis, NLR = neutrophil-to-lymphocyte ratio, PBC = primary biliary cholangitis, PLR = 
platelet-to-lymphocyte ratio, PSC = primary sclerosing cholangitis, PVT = portal vein thrombosis, SBP = spontaneous bacterial peritonitis.
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years older on average (P-value = .01). Patients with PVT had a 
higher body mass index (BMI) but it was not statistically signif-
icant (P-value = .78).

3.2. Etiology and comorbidities

Cryptogenic cirrhosis was the most common etiology (21.6%), 
followed by nonalcoholic steatohepatitis (NASH) (20.2%), hep-
atitis B virus (HBV) (15%), hepatitis C virus (HCV) (12.5%), 
primary sclerosing cholangitis (PSC) (9.2%), autoimmune hep-
atitis (AIH) (7.7%), alcohol (5.6%) and other less common 
causes, respectively. HBV was significantly more common in 

the PVT group (P-value = .02), while alcohol and PSC were less 
common (P-value = .01 and .02, respectively). There was no 
significant difference in terms of comorbidities between the 2 
groups, except ulcerative colitis (UC) which was more common 
in patients without PVT (P-value = .005).

3.3. Cirrhosis complications and related events

Regarding cirrhosis complications, ascites, spontaneous bacterial 
peritonitis (SBP), hepatocellular carcinoma (HCC), and hepato-
renal syndrome (HRS) were significantly more common in the 
PVT group (P-value < .05). Gastric varices and encephalopathy 

Figure 2.  Forest plots of univariate analysis of probable risk factors of PVT. Abbreviations: AIH: autoimmune hepatitis, ALB: albumin, CHILD: Child-Pugh score, 
CKD: chronic kidney disease, COPD: chronic obstructive pulmonary disease, CVA: cerebral vascular accident, CVD: cardiovascular disease, DM: diabetes 
mellitus, EV: esophageal varice, EVBL: endoscopic variceal band ligation, GV: gastric varice, HB: hemoglobin, HBV: hepatitis B virus, HCC: hepatocellular car-
cinoma, HCV: hepatitis C virus, HE: hepatic encephalopathy, HLP: hyperlipidemia, HRS: hepatorenal syndrome, HTN: hypertension, HTY: hypothyroidism, INR: 
international normalized ratio, MAL: malignancy, MELD: model for end-stage liver disease, NASH: nonalcoholic steatohepatitis, PBC: primary biliary cholangitis, 
PLT: platelet, PSC: primary sclerosing cholangitis, SBP: spontaneous bacterial peritonitis, TB: total bilirubin, UC: ulcerative colitis, VB: variceal bleeding, WBC: 
white blood cell.
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were relatively more common in the PVT group (P-value = .054 
and .068, respectively). No differences were identified in esoph-
ageal varices, variceal bleeding, endoscopic variceal band liga-
tion (EVBL), and spleen size (Fig. 1).

3.4. Blood biochemistry

Patients with PVT had higher international normalized 
ratio (INR) (P-value = .042) and lower plasma albumin 
(P-value = .01) levels. No differences were identified in white 
blood cell (WBC), hemoglobin, platelet, and bilirubin levels. 
However, patients with PVT had higher MELD (P-value = .01) 
and Child-Pugh scores (P-value = .03). No significant differ-
ence was observed in platelet-to-lymphocyte ratio (PLR) and  
neutrophil-to-lymphocyte (NLR) ratio as inflammatory mark-
ers. Table 1 provides the details of the descriptive analysis of 
the groups.

3.5. Univariate and multivariate analysis

Figure 2 and Table S1, Supplemental Digital Content, http://
links.lww.com/MD/N603 show the univariate analysis results 
for possible risk factors of PVT, and Table S2, Supplemental 
Digital Content, http://links.lww.com/MD/N604 shows the 
multivariate analysis results. Higher age was associated with 
PVT (OR = 1.01, 95% CI: 1.00–1.03), while no association 
was identified for sex. Univariate analysis identified HBV, 
ascites, SBP, HCC, and hypoalbuminemia as the potential 
risk factors of PVT and alcohol, PSC, and UC as the poten-
tial protective factors of PVT. However, multivariate analysis 
revealed that UC (OR = 0.13, 95% CI: 0.02–0.77), and not 
PSC (OR = 1.39, 95% CI: 0.46–4.14), has a protective effect 
for PVT. Moreover, after adjusting for age, sex, and etiology, 
multivariate analysis suggested splenomegaly and higher INR 
levels as the risk factors of PVT and no significant effect for 
SBP and UC (P-value > .05).

Figure 2.  Continued

http://links.lww.com/MD/N603
http://links.lww.com/MD/N603
http://links.lww.com/MD/N604
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4. Discussion
The occurrence of PVT is approximately 1% among the overall 
population.[9] Genetic mutations, venous infestations (including 
schistosomiasis), hepatic vascular abnormalities, and cirrhosis 
are the other risk factors of PVT.[10] Cirrhosis stands as the pri-
mary risk factor for PVT, with a reported prevalence of 28% 
among individuals diagnosed with PVT.[9] Recent research has 
indicated that individuals with cirrhosis not only experience a 
decrease in the production of clotting factors by the liver but 
also suffer from a significant deficiency in natural anticoagu-
lants.[11,12] This deficiency in natural anticoagulants may serve 
as a compensatory mechanism to counteract the bleeding ten-
dency caused by the lack of pro-coagulants. Studies have shown 
a higher amount of factor VIII and a lower amount of protein C 
in cirrhotic patients compared to the healthy controls. Protac-
induced coagulation inhibition percentage (PICI%) assay, which 
evaluates the function of the protein C anticoagulant system, is 
significantly lower in cirrhotic patients compared to the healthy 
controls.[13] Moreover, reduced clearance of activated factors, 
quantitative and qualitative platelet defects hyperfibrinolysis, 
increased intravascular coagulation, reduced blood flow, and 
endothelial damage contribute to the pathophysiology of this 
event in cirrhosis.[14,15]

PVT was found among 15.6% of patients in this study. This 
finding aligns with Abdel-Razik et al, who reported a preva-
lence of 17.9% of de-novo PVT in cirrhotic patients.[16] A recent 
meta-analysis estimated the pooled prevalence of PVT in cir-
rhotic patients at 14%.[2] On the other hand, of the 254 patients 
with PVT, Ogren et al found cirrhosis in 28% of the autop-
sies.[17] However, it should be noted that the true incidence of 
PVT in cirrhosis could be higher due to the challenges asso-
ciated with diagnosing intrahepatic thrombosis, which may go 
unnoticed unless thrombosis is detected in the main portal vein. 
Moreover, most patients with chronic PVT are asymptomatic, 
and PVT is an accidental finding when they go under imaging 
for other reasons.

Current guidelines recommend color Doppler ultrasound as 
the primary screening tool for PVT and CT scan or MRI for 
diagnosis.[18,19] In this study, color Doppler ultrasound was the 
primary diagnostic tool for PVT, and further confirmation was 
obtained through a CT scan or MRI. Doppler ultrasonography 
is commonly utilized as a primary screening method for detect-
ing thrombus in the portal system due to its cost-effectiveness, 
non-reliance on intravenous contrast material, and convenience 
for repeated examinations.[20] Nevertheless, its sensitivity is con-
tingent on the operator, ranging from 60% to 100%.[21] CT is 
now available worldwide and becoming more popular because 
of superior accuracy and detailed information in confirming the 
presence and location of thrombus and in identifying diverse 
abdominal etiologies linked to PVT.

The progression of PVT is impacted by a variety of factors. 
Within our research, we incorporated established potential risk 
factors of PVT into both univariate and multivariate logistic 
analysis. Older age, HBV as etiology, splenomegaly and ascites 
as portal hypertension consequences, elevated INR and lower 
albumin as biochemical factors, HCC, and MELD score were 
associated significantly with the PVT group than the non-PVT. 
Older age was identified as an independent risk factor for PVT 
development in our patients. This finding is in line with Zhang 
et al and Cagin et al, who reported age as a risk factor for 
PVT.[22,23] Lertpipopmetha et al reported HBV-associated cirrho-
sis and HCC as the major risk factors of PVT in the Southeast 
Asian population.[24] Our study, which was performed in Iran, a 
Middle-east Asian country, revealed the same result with a high 
prevalence of HBV and HCC in cirrhotic patients with PVT.

Regarding portal hypertension consequences, in a prospec-
tive study, Maruyama et al followed up cirrhotic patients with-
out PVT at baseline. They found that patients with PVT had 
larger spleen size and more severe ascites than those without 

PVT. However, there were no significant differences between the 
2 groups in esophageal and gastric varices as the other portal 
hypertension consequences.[25] Our findings are in agreement 
with this study. They did not investigate the differences in SBP 
and encephalopathy. However, our study did not identify SBP 
and encephalopathy as the potential risk factors for PVT.

Recent studies, with a relatively small population, suggested 
that endoscopic variceal treatment may increase the risk of PVT 
in liver cirrhosis.[26,27] However, our study did not identify EVBL 
as a potential risk factor for PVT. The small may have distorted 
the results of these studies. Nevertheless, it should be noted 
that even if EVBL increases the risk of PVT, this should not be 
interpreted that it should be avoided in patients with esopha-
geal varices, as esophageal varices bleeding is a life-threatening 
event in patients with cirrhosis; rather, thrombosis prophylaxis 
may be considered in patients who undergo endoscopic variceal 
treatment. Further studies with large populations are needed 
to investigate the association of EVBL and PVT, and screening 
for and prophylaxis of PVT after EVBL in patients with liver 
cirrhosis.

A notable correlation between reduced platelet count and 
PVT is generally anticipated due to their same etiology in cir-
rhotic patients.[28] Nevertheless, the analysis carried out in this 
study revealed no statistically significant differences in platelet 
levels across the groups. The findings of previous studies cor-
roborate the outcomes of our study.[4,25] We did not identify any 
association between hemoglobin level and PVT development. 
However, some studies reported a lower level of hemoglobin 
as a risk factor for PVT development in cirrhotic patients.[16,22] 
The reason behind this discovery can be linked to the existence 
of splenomegaly and hypersplenism in cirrhotic patients, which 
are associated with increased breakdown of red blood cells and 
subsequently reduced hemoglobin levels. Nevertheless, none of 
these studies consider spleen size a potential confounding factor.

Child-Pugh and MELD are 2 scoring systems used to assess 
the severity of liver disease and the prognosis of the patient.[29] 
Several laboratory markers are employed in these scoring sys-
tems, including albumin, bilirubin, and INR. It is known that 
increased bilirubin, elevated INR, and decreased plasma albumin 
levels parallel the stages of cirrhosis. Serum albumin level could 
indicate the overall hepatic function and reserve; elevated serum 
bilirubin is associated with deterioration in hepatic and portal 
venous flow. In this study, we identified lower plasma albumin 
levels and elevated INR as the risk factors of PVT development, 
while no association was found for bilirubin levels. Multiple 
studies have verified the association of hypoalbuminemia and 
PVT development.[30,31] Cagin et al, in a retrospective study, and 
Nery et al, in a prospective study, identified a significant associa-
tion between increased serum bilirubin and PVT.[4,22]

Results on INR as a potential risk factor of PVT development 
are more controversial. In agreement with Cagin et al and Turon 
et al, we found a significantly increased INR level in patients 
with PVT.[22,31] Conversely, Nery et al found a significantly lower 
INR level in the PVT group.[4] While an elevated INR level in 
the general population is typically linked to a higher likelihood 
of bleeding, this correlation may not hold true within cirrhotic 
patients. Cirrhotic patients not only experience decreased pro-
duction of clotting factors in the liver but also exhibit a sig-
nificant deficiency in natural anticoagulants. This deficiency in 
anticoagulants may offset the increased risk of bleeding due to 
the lack of pro-coagulants.[32]

Two recent studies investigated the role of inflammatory 
markers in predicting PVT in cirrhotic patients. They found that 
inflammatory markers, including D-dimer, PLR, and NLR are 
significantly higher than cirrhotic patients without PVT.[33,34] 
These studies are distinguished by the larger patient population 
with PVT, which enhances its strength compared to our study. 
Nevertheless, it is important to note that both of these studies 
employed an unclear matching method, which can introduce 
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selection bias. More studies with large populations and clear 
methodology are needed to shed light on this field.

Unexpectedly, alcoholic liver disease and UC, which were 
previously identified as risk factors for thrombosis, were found 
to be linked to a reduced risk of PVT in this study. Despite 
Nery et al’s findings of a high prevalence of PVT in alcoholic 
patients,[4] this study found a significantly lower incidence of 
PVT in alcoholic patients compared to other etiologies. The 
variation in the prevalence of alcoholic cirrhosis between the 
2 studies (39.2% vs 5.6%) could account for the differing out-
comes observed. In Iran, being an Islamic country, the con-
sumption of alcohol is strictly forbidden. Additionally, alcohol 
consumption is socially stigmatized, leading patients to poten-
tially deny their intake and attribute their cirrhosis to other 
causes. However, recent studies attributed a protective effect 
for alcohol in venous thromboembolism.[35,36] In line with this, 
a nationwide United States cohort study with a population of 
1.9 million alcoholic cirrhosis patients reported patients with 
alcoholic cirrhosis have a lower risk of PVT (OR = 0.76) and 
venous thromboembolism (OR = 0.69) compared to nonalco-
holic cirrhotic patients.[37]

UC is associated with an increased risk of thromboembolic 
events, and it is recommended that hospitalized patients with 
UC receive prophylactic anticoagulants.[38,39] Although there are 
reports of increased risk of PVT in hospitalized patients with 
UC,[40] Surprisingly, we found a lower incidence of PVT in cir-
rhotic patients with UC. However, we found no study assessing 
the risk of PVT in patients with UC and concomitant cirrho-
sis in the literature. Further studies are needed to confirm our 
findings.

Numerous investigations have explored potential risk fac-
tors for thrombosis in individuals with cirrhosis, with the most 
recent findings outlined in Table 2. In general, various discrep-
ancies exist among these studies regarding the risk factors asso-
ciated with PVT. These variations may stem from differences in 
study populations, diagnostic techniques, and, notably, research 
design and methodologies.

The role of PVT in the progression of liver cirrhosis is a mat-
ter of concern. In a prospective study involving 1243 cirrhotic 
patients without PVT at baseline with a mean follow-up time 
of 47 months, it was observed that PVT was not independently 
associated with the progression of liver disease or mortality. 
This study revealed that complete and permanent portal venous 
occlusion was only present in a small minority of patients with 
PVT. Therefore, the authors proposed that the development of 
PVT serves as a marker rather than a direct cause of liver dis-
ease progression.[4] Furthermore, 2 recent prospective studies 
have demonstrated no significant difference in survival rate 
between patients with and without PVT.[22,23] However, a prior 
study had reported an increased mortality rate in patients with 
PVT.[42]

To the best of our knowledge, this is the first study that 
investigates the risk factors of port vein thrombosis with such 
a wide range of possible variables. However, the current study 
had some limitations. First, the data utilized in this investi-
gation were acquired exclusively from a single center, encom-
passing a comparatively limited number of subjects in some 
etiologies. Second, information regarding portal vein velocity, 
and degree of obstruction was not present in our database; 
therefore, this study could not evaluate the influence of por-
tal venous system characteristics on thrombosis. Moreover, 
despite examining the impact of comorbidities on PVT, the 
inability to access sufficient data hindered the investigation of 
the influence of the severity of the underlying disease and its 
level of control on PVT. Although we excluded patients receiv-
ing anticoagulants to avoid potential confounding factors, due 
to the lack of data, we could not investigate the confound-
ing effect of other drugs such as nonselective beta-blockers, 
which previous studies have shown can be associated with 
an increased risk of PVT.[43] Finally, due to the retrospective 

nature of the study, it was not feasible to conduct a follow-up 
on the patients to evaluate the impact of PVT on the mortality 
of cirrhotic patients.

5. Conclusions
PVT is a common thrombotic complication of cirrhosis. 
Identifying the possible risk factors associated with PVT can 
aid in identifying patients at high risk, enabling their screen-
ing and potentially preventing PVT through the rational use of 
anticoagulants. This study demonstrated a higher likelihood of 
PVT presence in cirrhotic patients with advanced age, HBV, and 
HCC, along with ascites, SBP, splenomegaly, hypoalbuminemia, 
elevated INR, and a higher MELD score. Nevertheless, addi-
tional research endeavors are necessary to ascertain and validate 
supplementary risk factors within a broader demographic more 
accurately.
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