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ABSTRACT 
Objective: To identify the prevalence of thrombosis in Chronic liver disease (CLD) patients visiting a tertiary care 
hospital in Sindh.   
Material and Methods: The study was a prospective cross-sectional descriptive study done in the Department of 
Internal Medicine, Jinnah Postgraduate Medical Centre (JPMC), Karachi, within six months. Consecutive sampling 
was applied in the enrollment of 164 patients aged between 18 and 70 years old with CLD. Demographic data, 
comorbidities, and the duration of the disease was reported. Clinical assessment was done to determine 
thrombosis and was verified by Doppler ultrasound. The analysis of the data was done with SPSS version 24. Risk 
factors were evaluated with the help of logistic regression. 
Results: The mean age of participants was 49.8 (12.6) years, and 102 (62.2%) patients were male. Hepatitis C 
infection was the most frequent etiology (92 [56.1%]), followed by hepatitis B infection (47 [28.7%]). Thrombosis 
was diagnosed in 18 (11.0%) patients, with deep vein thrombosis (DVT) being the predominant type (77.8%). 
Significant associations were observed with age >50 years (p=0.030), diabetes mellitus (p=0.041), and CLD 
duration >5 years (p=0.021). 
Conclusion: Thrombosis is a common issue in CLD patients, which should be subject to clinical attention. This 
high-risks group may have morbidity reduced by selective thromboprophylaxis. 
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INTRODUCTION 

Chronic liver disease (CLD) is still a major health 

problem worldwide and a major cause of morbidity 

and mortality. Cirrhosis is the end stage of chronic 

liver damage and is defined as the presence of 

ongoing fibrosis, portal hypertension and various 

systemic complications. The European Association 

for the Study of the Liver (EASL) has recently given 

guidance that vascular complications should be 

monitored in patients with advanced and 

decompensated cirrhosis because hemostasis can 

be disturbed – leading to bleeding and 

thromboembolic events. It is well known that cirrhosis 

is a hypo coagulable condition, but recent studies 

indicate that patients with chronic liver disease have 

a rebalanced but unstable coagulation system, which 

could make them vulnerable to thrombotic events [1]. 

In patients with chronic liver disease, venous 

thromboembolism (VTE), including deep vein 

thrombosis (DVT), pulmonary embolism (PE) and 

portal vein thrombosis (PVT), is an important 

vascular complication. The American College of 

Gastroenterology (ACG) Clinical Guideline points out 

that the hepatic and mesenteric circulation is a 

clinically important issue in that it may affect disease 

course and outcomes, particularly portal vein 

thrombosis [2]. New recommendations regarding 

vascular liver diseases also highlight the need to be 

aware of potential coagulation abnormalities in 

patients with liver disease and the importance of 

discriminating between a coagulopathy and 

thrombotic events [3-4]. 

DVT is becoming evident as a clinically significant 

complication of cirrhosis. It is linked to a reduction in 

portal blood flow, endothelial dysfunction, systemic 

inflammation and changes in procoagulant and 

anticoagulant factors. Recent recommendations 

emphasize the need for early diagnosis and 

adequate management of portal and systemic 

thrombosis in patients with CLD to minimize their 

complications [5-6]. 

Thrombosis in CLD is multifactorial and can be 

attributed to several patient and disease related 

factors. [7]. Potential risk factors for thrombosis 

include advanced age, long duration of liver disease, 

metabolic disorders (diabetes mellitus) and severity 
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of cirrhosis. [8-9]. Recent epidemiologic studies have 

shown that cirrhosis patients do not have an 

inhibitory effect on venous thromboembolism and can 

have clinically important thrombotic events that 

should be carefully evaluated and managed [10]. 

Thrombotic complications in chronic liver disease 

have been increasingly recognized; however, the 

evidence is largely from Western populations with 

limited data from south Asian countries including 

Pakistan. The factors that affect the frequency and 

predictors of thrombosis may vary depending on the 

disease, healthcare resources, diagnostic strategies, 

and patient characteristics. Hence, the objective of 

this study was to find the prevalence of thrombosis in 

patients with chronic liver disease at a tertiary care 

health centre of Sindh and to assess the risk factors 

of thrombosis in these patients. The results of this 

study will lead to better identification of high-risk 

patients and could help in early clinical evaluation of 

thrombotic complications in chronic liver disease. 

 

MATERIAL AND METHODS 

The research design is a prospective descriptive 

cross-sectional study that was carried out at the 

Department of Internal Medicine, Ward I, Jinnah 

Postgraduate Medical Centre (JPMC), Karachi, from 

1st January, 2025 to 30th June 2025. The Institutional 

Review Board and Ethics Review Committee of 

JPMC (ERC No. F.2-81/2025-GENL/469/JPMC dated 

8th October 2025) gave the ethical approval. This 

research was according to the Declaration of 

Helsinki. All participants gave informed consent in 

written, and data was kept confidential by means of 

coded data and reporting in the form of aggregates. 

Patients with a chronic liver disease (CLD) of at least 

three months duration were eligible to be considered 

as adults (18 to 70 years old). The diagnosis of CLD 

was made through clinical examination and 

ultrasonography. The patients who had previous 

history of venous thrombosis were not included. 

Other exclusion criteria were active malignancy, 

major abdominal or pelvic surgery in the last four 

weeks, paralysis or inability to move around a long 

leg cast, and recent pregnancy or being the 

postpartum period (less than 12 weeks). 

The required sample of 164 participants was 

determined by WHO sample size calculator with the 

assumption of a prevalence of venous thrombosis of 

4%, an absolute precision of 3%, and a 95% 

confidence level from an existing literature [16]. The 

sampling was done using non-probability consecutive 

sampling.  

A structured proforma was used to gather 

demographic data, the length of CLD, hepatitis B and 

C, and comorbidity such as diabetes mellitus and 

hypertension. Immobility, obesity, smoking and active 

infection are examples of variables that were not 

systematically captured and were viewed as potential 

residual confounders. 

Clinical examination of lower limbs was done to all 

participants. The clinical forecast of suspicion of deep 

vein thrombosis was severe calf pain, limb swelling, 

tenderness, erythema, or local warmth; formal clinical 

prediction score was not used. Patients who were 

clinically suspicious were treated as Doppler 

ultrasonography of lower limb veins was done by a 

trained sonographer with GE Healthcare system 

(USA). Thrombosis was established as a non-

existence of the venous flow on Doppler imaging.  

Data was analyzed with the help of Statistical 

Package for Social Sciences (SPSS) 24 version. For 

continuous variables like age and duration of chronic 

liver disease (CLD), distribution was assessed and 

presented as mean ± standard deviation (SD) or 

median with interquartile range (IQR) as appropriate. 

Categorical variables (such as gender, hepatitis B 

virus (HBV) infection, hepatitis C virus (HCV) 

infection, diabetes mellitus, hypertension, and 

presence of thrombosis) were expressed as numbers 

and percentages. 

The Chi-square test was used to compare between 

patients with and without thrombosis for categorical 

variables: age group (>50 years), male gender, 

diabetes mellitus, hypertension, and CLD duration 

(>5 years). Fisher's exact test was used in cases 

where cell counts were inadequate. Comparisons of 

continuous variables were made using independent 

sample t test or Mann–Whitney U test based on data 

distribution. The binary logistic regression analysis 

was used to find factors associated to thrombosis. 

Univariate logistic regression p-values of <0.25 were 

used to include variables in the multivariate logistic 

regression model. The results were presented as 

odds ratios (ORs) and 95% confidence intervals 

(CIs). The analysis was considered statistically 

significant when p was less than 0.05. 
 

RESULTS  

A total of 164 patients with chronic liver disease 

(CLD) were enrolled in the study. Table-I shows the 

demographic and clinical profile of the patients with 

chronic liver disease (CLD) at the baseline. The 

mean age of the study population was 49.8 (12.6) 

years, which mainly consisted of middle-aged people. 

The majority of patients studied were male (102, 
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62.2%). The average duration of chronic liver disease 

was 6.2 (3.4) years, indicating a long course of 

disease in the patients enrolled. Concerning the 

etiology of CLD, HCV was the most prevalent with 92 

(56.1%) patients followed by HBV with 47 (28.7%). 

Fourteen patients (8.5%) had non-alcoholic fatty liver 

disease (NAFLD) and 11 patients (6.7%) had other 

causes of chronic liver disease. In this study 

population, the most common underlying cause of 

CLD was viral hepatitis (HCV and HBV). 

Table-II shows the relationship between demographic 

and clinical features and thrombosis development in 

the patients with chronic liver disease. A significantly 

higher frequency thrombosis was observed in 

patients >50 years of age, with 12 (66.7%) patients 

with thrombosis and 54 (37.0%) without thrombosis 

(p=0.030). Females were not significantly associated 

with thrombosis as 11 (61.1%) cases and 91 (62.3%) 

cases were males and females respectively 

(p=0.910). Significant association was observed 

between diabetes mellitus and thrombosis; 8 (44.4%) 

patients with thrombosis and 29 (19.9%) patients 

without thrombosis had diabetes mellitus (p=0.041). 

Thrombosis was more common among the patients 

with hypertension (7 [38.9%]) than patients without 

thrombosis (40 [27.4%]); although this was not 

statistically significant (p=0.310). There was 

significantly more thrombosis in patients with chronic 

liver disease duration >5 years with 13 (72.2%) 

patients with thrombosis and 56 (38.4%) patients with 

no thrombosis (p=0.021). Overall, age > 50 years, 

diabetes mellitus and duration of chronic liver disease 

were significantly associated with thrombosis while 

gender and hypertension were not. The p-values in 

Table-II (association of risk factors with thrombosis) 

were calculated using Chi-square/Fisher's exact test 

as appropriate. 

The univariate logistic regression of factors 

associated with thrombosis among patients with 

chronic liver disease is shown in Table-III The older 

age group (>50 years) was significantly associated 

with thrombosis (OR=3.42, 95% CI: 1.24–9.42, 

p=0.018) compared with younger age group (≤50 

years). Diabetes mellitus was also significantly 

associated with thrombosis, as diabetic patients had 

3.22 times higher odds of thrombosis compared with 

non-diabetic patients (OR=3.22, 95% CI: 1.16–8.92, 

p=0.025). Likewise, patients with chronic liver 

diseases for >5 years had the highest probability of 

thrombosis with OR of 4.18 (95% CI: 1.46-11.97, 

p=0.007). However, male gender was not 

significantly associated to thrombosis (OR=0.95, 95% 

CI: 0.36–2.53, p=0.910). There were also no 

statistically significant differences between the 

presence of hypertension and thrombosis (OR=1.69, 

95% CI: 0.63–4.54, p=0.298). Univariate logistic 

regression revealed that age >50 years, diabetes 

mellitus, and CLD duration >5 years were significant 

predictors for thrombosis, while gender and 

hypertension did not significantly predict for 

thrombosis. Table-III (univariate logistic regression 

analysis) were obtained from Wald test in logistic 

regression models. 

 

Table-I: Baseline characteristics of study population (n=164). 

Variable Result 

Age (years), Mean (SD) 49.8 (12.6) 
Male gender, n (%) 102 (62.2%) 

Duration of CLD (years), Mean (SD) 6.2 (3.4) 
HCV infection, n (%) 92 (56.1%) 
HBV infection, n (%) 47 (28.7%) 

NAFLD, n (%) 14 (8.5%) 
Other causes, n (%) 11 (6.7%) 

 

Table-II: Association of risk factors with thrombosis among CLD patients (n=164). 

Variable Thrombosis Present n (%) (n=18) Thrombosis Absent n (%) (n=146) Total n (%) p-value 

Age >50 years 12 (66.7%) 54 (37.0%) 66 (40.2%) 0.030* 
Male gender 11 (61.1%) 91 (62.3%) 102 (62.2%) 0.910 
Diabetes mellitus 8 (44.4%) 29 (19.9%) 37 (22.6%) 0.041* 
Hypertension 7 (38.9%) 40 (27.4%) 47 (28.7%) 0.310 
CLD duration >5 years 13 (72.2%) 56 (38.4%) 69 (42.1%) 0.021* 

Statistically significant at p≤0.05 
 

Table-III: Logistic regression analysis of factors associated with thrombosis in CLD patients (n=164). 

Variable Odds Ratio (OR) 95% Confidence Interval p-value 

Age >50 years 3.42 1.24–9.42 0.018* 
Male gender 0.95 0.36–2.53 0.910 
Diabetes mellitus 3.22 1.16–8.92 0.025* 
Hypertension 1.69 0.63–4.54 0.298 
CLD duration >5 years 4.18 1.46–11.97 0.007* 

Statistically significant at p≤0.05 
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Figure-I: Distribution of thrombosis types in CLD patients. 

 
DISCUSSION  

Out of 164 patients with chronic liver disease (CLD), 

thrombosis was found in 18 patients or 11.0% of 

patients, most of whom developed deep vein 

thrombosis (DVT). This discovery is consistent with 

the knowledge that CLD is not a thrombosis-

protective protein. As per International Society on 

Thrombosis and Haemostasis the haemostatic state 

in liver disease is rebalanced, with procoagulant and 

anticoagulant mechanisms being simultaneously 

affected. This balance is fragile and may shift 

towards bleeding or thrombosis according to the 

clinical circumstances [11]. 

Thrombosis was also significantly associated with 

diabetes mellitus in our study (unadjusted OR 3.22). 

This finding is in general agreement with the 

systematic review and meta-analysis by Li et al., that 

showed association of diabetes mellitus and portal 

vein thrombosis in cirrhosis patients. Their results, 

however, were portal vein thrombosis, and in our 

population, DVT prevailed. The results thus suggest 

that the metabolic comorbidities are relevant, but are 

not necessarily directly comparable estimates of risk. 

Several haemostatic abnormalities interact to give 

rise to the biological basis of thrombotic susceptibility 

in cirrhosis. Changes in procoagulant factors and 

increased von Willebrand factor are accompanied by 

reduced concentrations of natural anticoagulants 

such as protein C, protein S and antithrombin. 

Lisman et al. stressed that these changes make the 

interpretation of traditional coagulation tests more 

difficult. Thus, abnormalities in coagulation should not 

be assumed to be a sign of protection against 

thrombotic events [13]. 

The risk for thrombosis is also influenced by the 

haemodynamic alterations of liver disease. Turon et 

al. in a prospective study pointed to portal 

hypertension and decreased portal blood flow as key 

factors to consider when predicting PVD. Their 

results were not in favour of haemostatic 

abnormalities, inflammatory markers being reliable 

predictors of this outcome. While portal vein 

thrombosis is different from systemic DVT, this 

evidence shows the need for an understanding of the 

mechanisms and predictors of the various thrombotic 

complications. [14] 

Our observed prevalence is to be taken in this 

context. Cirrhosis is a coagulopathy that is often 

misunderstood, and bleeding and thrombotic events 

can occur simultaneously," Roberts said. Variations 

in severity of disease, patient characteristics, 

methods of diagnosis and clinical setting may be 

sources of differences between studies. The 

prevalence in our population was therefore 11.0 % 

and is unique to the patients recruited to the study 

and the procedures used for the assessment of 

prevalence and should not be inferred as a universal 

estimate of prevalence in all patients with CLD [15]. 

In our study, patients with CLD who had a CLD 

duration > 5 years had higher unadjusted odds of 

thrombosis. But the length of the disease does not 

necessarily reflect the severity of the hepatic 

dysfunction. According to EASL guidelines on non-

invasive assessment, it is important to assess the 

severity of liver disease and prognosis through 
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appropriate assessment methods. Our findings 

cannot determine whether or not the duration of 

disease was independent of the severity of liver 

disease and associated with thrombosis, since 

severity measurements were not made in a 

systematic manner. 

The current guidance also allows for a personalised 

evaluation of vascular complications. No case-based 

recommendations were given for the treatment of 

PHT, except for the consideration of the extent, 

chronicity and clinical consequences of portal vein 

thrombosis when choosing treatment. These 

suggestions may help with careful assessment of 

possible thrombosis, but should not be routinely used 

for anticoagulation of all CLD patients [17]. 

In the Baveno VII consensus, the focus is also on the 

broader management of portal hypertension and 

cirrhosis, where thrombotic complications will also be 

taken into consideration. Our results confirm the 

importance of evaluating the thrombotic risk in the 

context of the liver disease status. However, the 

cross-sectional study design and lack of severity 

measurements preclude inferences about the 

association between progressive liver disease and 

thrombosis [18]. 

For systemic DVT, there are some evidences that 

can be compared with our results. Abou Yassine et 

al. found the prevalence of DVT in hospitalized 

cirrhotic patients to be 3.29% and diabetes mellitus to 

be one of the factors. The lower prevalence than our 

own could be due to differences in recruitment, 

population characteristics and ascertainment of 

outcomes. This association with diabetes offers 

contextual support for our finding, even though our 

univariate analysis does not independently show this 

relationship [19]. 

A high proportion (1.5%) of venous thromboembolism 

was reported within 6 months of hospitalization in 

patients with cirrhosis. This incidence estimate can 

not simply be compared with our cross-sectional 

prevalence. They also could not show a significant 

decrease in venous thromboembolism with 

pharmacological prophylaxis. We therefore advocate 

clinical vigilance and individual risk assessment and 

larger prospective studies before conclusions in 

relation to preventive treatment are drawn [20].  

There are a number of strengths to this study. Firstly, 

it supplies local data on thrombosis in patients having 

chronic liver disease obtained from tertiary care 

healthcare centre in Sindh, Pakistan where evidence 

is still limited. Secondly, the diagnosis of thrombosis 

was verified by Doppler ultrasonography, and not just 

on clinical suspicion. Thirdly, systematic assessment 

of demographic and clinical risk factors was possible 

as there was no selection bias because patients were 

enrolled sequentially. 

 

LIMITATIONS 

There are certain drawbacks to this study. The first is 

that the cross-sectional design does not allow to 

determine temporal relationships between the risk 

factors and the occurrence of thrombosis. Second, 

this study was performed in one tertiary care center 

and may not be applicable to other healthcare 

environments. Third, Doppler ultrasonography was 

primarily used for diagnosis, so that pulmonary 

embolism or thrombosis elsewhere in the vascular 

system could not have been detected, especially if it 

was asymptomatic. Fourth, some of the possible 

confounding factors, such as obesity, smoking status, 

immobility, inflammatory markers, use of 

anticoagulants, and severity scores of cirrhosis were 

not examined systematically. Lastly, the number of 

thrombosis cases was small, which may have 

reduced the statistical power of regression analysis. 

Larger multicenter prospective studies are suggested 

to better define the incidence and predictors of 

thrombosis associated with CLD. Regular evaluation 

of thrombotic risk factors, such as liver disease 

severity, diabetes mellitus, disease duration, and 

age, may be a useful strategy to identify patients that 

are at higher risk and should be monitored more 

closely. Better imaging techniques and universal 

screening for thrombosis may help detect clinically 

silent thrombosis. 

 

CONCLUSION 

In this study, thrombosis was observed in 11.0% of 

the patients with chronic liver disease and the most 

prevalent thrombotic event was Deep Vein 

Thrombosis. Thrombosis was significantly associated 

with older age, diabetes mellitus and chronic liver 

disease of longer duration. These data reinforce the 

fact that patients with CLD are not immune to 

complications of thrombosis and hence should 

undergo proper risk assessment, especially those 

who have a longer disease duration or metabolic 

comorbidities. 
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