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ABSTRACT 
 

BACKGROUND 

Chronic liver disease causes an imbalance in the coagulation system, but available 

data on liver disease and risk of venous thrombosis are conflicting. Clinical studies 

are therefore needed to understand the prevalence and risk factors associated 

with mortality to decide appropriate care of these patients. We studied the 

incidence of venous thrombosis in three CTP (Child-Turcotte-Pugh) class of 

cirrhotic patients and associated risk factors predicting 90-day mortality. 

 

METHODS 

A cross sectional observational study of one-year duration was conducted at a 

tertiary-care teaching hospital among patients admitted with chronic liver disease. 

150 hospitalised patients with cirrhosis were enrolled and followed up for 3 

months. Incidence of thrombosis was recorded in different CTP subclass. Three-

month mortality rates in different subgroups were compared by using normal test 

of proportions. The association between types of thrombosis and CTP class of liver 

cirrhosis was studied using Mann-Whitney U test, a non-parametric test. Mortality 

association with various parameters was evaluated using non-parametric test. P-

value of ≤ 0.05 was considered significant. 

 

RESULTS 

Incidence of venous thrombosis in cirrhotic patients was 4 % in this study. 

Association of thrombosis with various clinical parameters and different CTP 

subclass was statistically non-significant. During the 3-months follow-up 24 

patients died. Deceased had higher CTP score (mean CTP score - 9.58) as 

compared to survivors (mean CTP - 8.48) (P-value 0.049). Presence of ascites (P-

value 0.037), higher serum urea (P-value 0.001), creatinine (P = 0.004), and total 

leucocyte count (P = 0.008) were significantly associated with mortality. 

 

CONCLUSIONS 

Thrombosis in chronic liver disease (CLD) especially portal vein is common and 

presents a therapeutic challenge as these patients are also at increased risk of 

bleeding. Higher CTP score, serum creatinine, leucocyte count and presence of 

ascites in CLD patients at admission are poor prognostic markers. 
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Coagulopathy and thrombocytopenia are often present in 

cirrhotic patients1 and it is assumed that they have a reduced 

risk for venous thrombosis.2 Patients with cirrhosis have 

protein synthesis dysfunction causing deficiency of 

procoagulant clotting factors. This may result in some level 

of endogenous coagulopathy. Elevated level of international 

normalized ratio (INR) may further lead to the assumption 

of low risk of thrombosis in these patients.  

Thus, cirrhotic patients were believed to be the state of 

auto anticoagulated. However, despite an elevated 

prothrombin time and INR, thrombotic events have been 

documented in cirrhotic patients. Recently there has been 

growing concern regarding increase risk of thrombotic 

complications as well.3 Prevalence rate of portal vein 

thrombosis is 10 % - 25 % in patients with liver cirrhosis and 

it further rises with severity of disease.4,5,6 Emerging 

evidence suggest occurrence of non-splanchnic venous 

thromboembolic events (VTE) in these patients, mostly 

lower extremity deep vein thrombosis (DVT) and pulmonary 

embolism.7,8 

Liver disease attributes huge health and economic 

burden. Health care of these patients constitutes 

approximately 1 % of the total national health expenditure 

of United states.9 Venous thromboembolic events with 

cirrhosis is associated with increased length of hospital 

stay,10,11,12 hospitalisation cost13 and mortality as well.10 

There is an evolving pathogenesis suggested by various 

studies that hypercoagulation state causes hepatic 

microthrombi, resulting ischemic changes activate hepatic 

stellate cells which subsequently lead to progression of 

fibrosis.14,15,16,17  

Further a recent study suggests that prophylactic 

enoxaparin therapy decreases the risk of decompensation in 

cirrhosis, provides additional support to this concept.18 

Knowledge of the derangement of haemostatic pathways in 

cirrhotics thus, has become more significant. This is 

important not only to predict the bleeding or thrombotic 

complications, but also for the therapeutic opportunity to 

manipulate the natural course of the disease.15 

Northup et al. demonstrated a lower incidence of venous 

thromboembolism (VTE) in cirrhosis patients (0.5 %) in 

contrast to a population-based case control study done in 

Denmark by Søgaard et al.19 Thus, prevalence of venous 

thromboembolism among cirrhosis patients has conflicting 

results.  Further these studies were limited in their ability to 

identify risk factors for venous thromboembolism. Given 

these contradictions between the earlier belief of 

coagulopathy in chronic liver disease and the new evidence 

suggesting a procoagulant state in these patients, it is 

important to collect further data to help understand the 

nature of coagulopathy in chronic liver disease and select 

patients those would benefit from thromboprophylaxis. 

Hence, we conducted a cross sectional study to find the 

incidence of venous thrombosis in three CTP (Child-

Turcotte-Pugh) class of cirrhotic patients and associated risk 

factors predicting 90-day mortality. 

 
 

 

METHODS 
 

 

It was a cross sectional observational study conducted on 

patients admitted with chronic liver disease in the 

Department of General Medicine, at a tertiary teaching 

hospital in North India. Patients were enrolled from May 

2018 to June 2019. 

 

 

Sample Size  

The prevalence of systemic venous thrombosis has been 

reported in various studies with conflicting results, ranging 

between 0.5 % to 1.8 %. The prevalence of portal / 

splanchnic venous thrombosis was reported to be between 

0.6 % to 26 % with increasing incidence in more advanced 

cirrhosis patients. In view of both these statistics, sample 

size was calculated on the basis of an anticipated 10 % 

prevalence of thrombosis in liver cirrhosis, assuming 95 % 

confidence interval and 10 % permissible error. The 

optimum sample size thus calculated was 38. The sample 

size was further increased to include a 20 % non-response 

to follow up. The final sample size was 50 under each 

category of CTP score A, B and C thus a total of 150 subjects 

were enrolled. 

 

 

Inclusion Criteria  

 Patients with cirrhosis of liver based on clinical, 

laboratory, radiological and endoscopy / elastography 

evidence. 

 Age > 18 years. 

 

 

Exclusion Criteria  

 Patients with history of venous thrombosis. 

 Patients with active malignancy. 

 Patients with recent major surgery (abdominal or pelvic 

surgery in the last 4 weeks). 

 Patients with paralysis, paresis, or recent orthopaedic 

cast 

 Pregnant and post-partum (up to 12 weeks) patients. 

 

 

    All 150 enrolled patients of liver cirrhosis were divided 

into 3 classes: A, B and C based on CTP score. Doppler 

ultrasonography of abdomen and lower limbs was done to 

look for thrombosis in various vascular beds. Associated 

clinical, laboratory parameters were assessed at enrolment 

and thereafter as and when clinically indicated. Patients 

were followed up to 3 months. In the event of detection of 

venous thrombosis, patients were started on anticoagulant 

as per protocol after ruling out contraindications. 

 

 

Statistical  Analysis  

The pattern of different types of venous thrombosis was 

studied by using proportions and percentages. The three-

month mortality rates in different subgroups were compared 

by using normal test of proportions. Patterns of different 

types of thrombosis were related with the CTP class of 
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cirrhosis. The significance association of continuous 

variables was evaluated using Student’s t-test. The 

significance of association between types of thrombosis and 

CTP class of liver cirrhosis was studied using Mann-Whitney 

U test, a non-parametric test. Mortality associated with 

thrombosis was evaluated using a non-parametric test. P-

value of ≤ 0.05 was considered significant. The analysis was 

performed using Statistical Packages for the Social Sciences 

(SPSS Inc, Chicago, IL, version 22.0 for windows). 

 

 

Ethical  Consideration  

A written and informed consent was taken from all subjects. 

The interventions involved in the present study were 

completely safe. Personal details of participants were kept 

confidential. Information regarding the goal of study, the 

methods being used, the possible outcome were explained. 

Patient’s apprehension regarding discomforts, 

inconveniences and risks if any were addressed to their 

satisfaction. The patients were given the right to opt out of 

the study at any time they want without any impact on the 

treatment to be given. 

 

 
 

 

RESULTS 
 

 

 

There were 84.66 % (127 / 150) males and 15.33 % (23 / 

150) females in the study cohort. Mean age of study cohort 

was 48.39 ± 12.55 with minimum age of 18 years and 

maximum age of 85 years. Mean duration of hospital stay of 

study cohort was 6.89 ± 6.47 days. There was no in-hospital 

mortality in the study cohort.  

After discharge 16 % (24 / 150) patients died of 

complications due to cirrhosis. 

A total of 6 patients were found to have thrombosis on 

Doppler ultrasound in various vascular beds (portal vein-4, 

mesenteric vein-1 and hepatic vein-1). Out of the 6 patients 

with thrombosis, 3 patients had alcoholic liver disease, 1 

patient had non-alcoholic fatty liver disease (NAFLD), one 

patient had congestive heart failure with cardiac cirrhosis, 

and in 1 patient the aetiology of CLD could not be found. 
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Age (years) 68.42 75.80 389.500 0.683 
Platelet count (cells / mm3) 92.08 74.81 332.500 0.340 

TLC (cells / mm3) 67.42 75.84 383.500 0.642 
INR 91.42 74.84 336.500 0.359 

Albumin (g / dL) 87.67 74.99 359.000 0.480 

CTP score 69.25 75.76 394.500 0.715 
Duration of hospital stay (days) 90.33 74.88 343.000 0.390 

Table 1. Mean Rank and Respective P-Values of Various 
Laboratory Parameters in CLD Patients with and without 

Venous Thrombosis 
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Age (years) 90.19 72.70 1159.500 0.071 

Duration of hospital stay (days) 73.88 75.81 1473.000 0.840 
Total protein (g / dL) 67.46 77.03 1319.000 0.322 

Albumin (g / dL) 62.83 77.91 1208.000 0.116 

SGOT (U / L) 86.38 73.43 1251.000 0.181 
SGPT (U / L) 87.94 73.13 1213.500 0.126 

Urea (mg / dL) 101.33 70.58 892.000 0.001 
Creatinine (mg / dL) 98.79 71.06 953.000 0.004 

Hb (g / dL) 74.48 75.69 1487.500 0.900 

TLC (x 103 cells / mm3) 96.92 71.42 998.000 0.008 
Platelet (cells / mm3) 81.38 74.38 1371.000 0.470 

Bilirubin (mg / dL) 78.63 74.90 1437.000 0.701 

INR 87.50 73.21 1224.000 0.139 
CTP score 91.25 72.50 1134.000 0.049 

Table 2. Comparison of Various Parameters and Respective P-
Values in Deceased and Survivors Up to 3-Months Follow-Up 

 

Reference Study Design Case Control VTE % RR / OR (95 % CI) Authors Conclusion 

Walsh et al.13 

2013 
Case control 

27 patients of CLD 

with VTE 

81 patients of CLD 

without VTE 

0.65 (17 out of 2606 

admissions) 

Low albumin 5.14 (1.05 - 25.2) was 

assessed as risk factor for VTE 

CLD patients with VTE patients had 

lower AST, ALT, albumin and 

haematocrit than control group. 

Ali et al.12 

2011 
Cross sectional 

Cirrhotic patients -

449798 
 1.80 % 

Risk factors for VTE were old age, 

malnutrition, black race, central 

venous line placement. 

DVT result 25 % increase in length of 

hospital stay in cirrhotic patient. 

Aldawood  

et al.11 2011 

Retrospective 

cohort 

Cirrhotic patients - 

226 
 2.7 %  

Cirrhotic patients had risk of developing 

VTE. Suboptimal utilisation of DVT 

prophylaxis was noted. 

Wu et al.10 

2010 
Case control 

Compensated 

cirrhotics = 408253 

Decompensated                 

= 241626 

Non cirrhotic 

controls                

= 575057 

0.8 % for cirrhotics, 

Age < 45 yr. compensated: 1.23 

(1.04 - 1.46) decompensated: 1.39 

(1.15 - 1.69) Age > 45 yr. 

compensated: 0.90 (0.85 - 0.95) 

decompensated: 0.97 (0.91 - 1.04) 

Patients with cirrhosis <45 years of age 

are at a higher risk for VTE than those 

without liver disease. In such cases VTE 

prophylaxis must be considered. 

Anthony 

Lizarraga  

et al.20 2010 

Retrospective 

case control 

108 CLD patients 

with VTE (includes 22 

patients with PVT) 

108 CLD patients 

without VTE 

0.73 (108 out of 

14,790 admissions) 
 

As compared to controls, cases had low 

haematocrit and albumin, higher aPTT, 

platelet count and bilirubin. 

Dabbagh  

et al.21 2010 

Retrospective 

cohort 

190 chronic liver 

disease patients. 
 6.3 %  

Elevated INR does not appear to be 

protective against hospital acquired VTE 

in the CLD setting. 

Søgaard  

et al.19 2009 

Population based 

case control 
VTE = 99444 

Population controls 

= 496872 
 Cirrhosis: RR 1.74 (1.54 - 1.95) 

There is an elevated risk of VTE in 

patients with liver disease. 

Gulley et al.7 

2008 
Case control 963 cirrhotics 12405 controls 1.87 % 

Risk factor for VTE: Albumin 0.47 

(0.23 - 0.93) PTT: 0.88 (0.84 - 0.94) 

Cirrhosis not a risk factor on 

multivariate analysis OR 0.87 (0.2 - 2.6) 

Northup  

et al.8 2006 

Retrospective 

case control 

113 cirrhotics with 

VTE 
 0.5 % 

Risk factor for VTE: low albumin 0.25 

(0.10 - 0.56) 
INR, MELD: no correlation 

Table 3. Comparison of Various Studies on VTE in CLD 
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Prevalence of thrombosis in chronic liver disease was 4 

%. Various clinical and laboratory parameter frequency were 

compared in two groups of cirrhosis patients with and 

without thrombosis as depicted in Table 1. None of the 

parameters was found to be statistically significant. 

In the cohort of 150 patients with chronic liver disease, 

24 patients died during the 3-month follow-up period. The 

mean CTP score was 9.58 ± 2.46 vs. 8.48 ± 2.54 in 

deceased vs. survivors. Patients with 3-month mortality had 

higher CTP Score as compared to patient with no mortality 

(P-value 0.049). In the study 56 % (84 / 150) had ascites, 

and 44 % (66 / 150) had no ascites on abdominal 

ultrasound. Among the patients with ascites 20.2 % (17 / 

84) patients had mild ascites and 79.7 % (67 / 84) had 

moderate / gross ascites. Patients with no ascites had a 3-

month mortality rate of 7.6 %, patients with mild ascites had 

3-month rate of 17.6 %, patients with moderate or gross 

ascites had a 3-month mortality rate of 23.9 %. Ascites was 

significantly associated with mortality in the study cohort (P-

value 0.037). 

Mean urea level in deceased group was 82.5 ± 55.8 mg 

/ dL and mean creatinine was 1.81 ± 0.95. Patients with 3-

month mortality (deceased) had significantly higher urea 

and creatinine levels (P-value < 0.05) as shown in Table 2. 

There were no statistically significant differences in age, 

gender, episodes of hepatic encephalopathy, hematemesis, 

duration of hospital stay, total protein, haemoglobin, platelet 

count, serum glutamic pyruvic transaminase (SGPT), INR in 

the study as depicted in Table 2. 

 

 
 

 

DISCUSSION 
 

 

Chronic liver disease has been predominantly considered to 

be associated with coagulopathy and bleeding tendencies. 

More recently it has been discovered that patients with 

cirrhosis are in a rebalanced state of coagulation with 

alteration in both pro- and anti-coagulation factors.22 

Though chronic liver disease is associated with increased risk 

of bleeding, there is increasing evidence to suggest that the 

risk of thrombosis is not to be discounted in these patients. 

The present study was aimed at determining the incidence 

of thrombosis in both splanchnic and non-splanchnic venous 

beds in patients with liver cirrhosis and identify the 

associated clinical and laboratory parameters as well as 

outcomes in cirrhotic patients with thrombosis. Table 3 

compares major studies highlighting the risk of venous 

thrombosis in chronic liver disease. Given the low incidence 

and prevalence of thrombosis, a retrospective study design 

was preferred in most studies. 

The incidence of thrombosis in this study was 4 % (6 / 

150) with 3.33 % for portal vein / splanchnic thrombosis and 

0.33 % for non-splanchnic venous thrombosis. There was no 

de novo thrombosis in the study cohort over a 3 month 

follow-up period. Portal vein thrombosis is a known 

complication of cirrhosis. Observation in this study is 

comparable with systematic review by Aggrawal et al. 

considering various studies between 2006 to 2013 and 

reporting an incidence rate of venous thromboembolism 

from 0.5 % to 8.1 %.23 

The mean age of patients with thrombosis in this study 

was 46.0 ± 17.158 years as compared to other studies done 

by Lizarraga et al.20 and Northup et al.8 reported mean age 

of 56.2 and 54.6 years respectively. 

The aetiology of liver disease in this study population was 

alcoholic liver disease (52 %), hepatitis C (12 %), NAFLD 

(11.3 %), hepatitis B (6 %) and alcoholic liver disease with 

hepatitis C (6 %). This was similar to the study by Northup 

et al.8 Lizarraga et al.20 and a multi-centre Indian study by 

Mukherjee et al.24 done to delineate the etiological profile of 

chronic liver disease. 

The mean platelet count in patients with thrombosis was 

higher (137166 cells / mm3) than that seen in patients 

without thrombosis (125189 cells / mm3). This finding 

although not statistically significant was consistent with 

findings of the study by Northup et al.8 and by Lizarraga                 

et al.20 

The mean INR in this study population with thrombosis 

vs. non thrombosis was 1.48 ± 0.34 vs. 1.38 ± 0.31, 

statistically non-significant. A retrospective cohort study by 

Dabbagh et al. divided cirrhotic patients into 4 INR quartiles, 

and compared incidence of VTE in the cohort.24 They found 

no correlation between incidence of VTE and INR and the 

risk of VTE was still present even with INR > 2.2. This was 

also found in the study by Northup et al.8 where no 

correlation between higher INR and risk of VTE. 

Northup et al.8 found significant lower serum albumin 

levels in cirrhotic patients with VTE (2.85 g.dL) than patients 

without VTE. (3.10 g / dL). The study by Gulley et al.7 also 

found low serum albumin to be independently predictive of 

incidence of VTE. Patients with thrombosis had significantly 

lower albumin levels than controls in the study by Lizarraga 

et al. (2.77 vs. 3.49 g / dL).20 However, the difference of 

serum albumin between the two groups with thrombosis vs. 

non thrombosis in this study was not statistically significant. 

Patients with thrombosis in the study population were 

distributed among the three CTP classes. Although our study 

has limited number of patients with thrombosis, the findings 

were not indicative of a possible correlation between severity 

of liver disease and incidence of thrombosis. This was 

consistent with the findings of the study by Northup et al.8 

where no significant difference was seen in the Model for 

End-Stage Liver Disease (MELD) scores of patients with 

thrombosis and patients without thrombosis. Another study 

by Wu et al.10 found similar incidence of VTE in patients with 

or without decompensated liver disease. Portal vein 

thrombosis is known to be a complication of more advanced 

liver disease with incidence increasing as liver disease 

progresses.25,26 This was not reflected in this study could be 

because of small number of cases plus this study enrolled 

other types of non-splanchnic vascular bed thrombosis cases 

as well. Focused study only on portal vein thrombosis in CLD 

may be better for this association. 

The mean length of hospital stay in the study was 8.67 

days in patients with thrombosis and 6.82 in patients without 

venous thrombosis. This was not statistically significant. This 

is in contrast to study by Wu et al.10 and another study by 

Aldawood et al.11 stating a significant longer length of 

hospital stay. Low prevalence due to small sample size could 

be a limiting factor for this observation. 
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A study done at a tertiary care centre in North India by 

Daswani et al.27 concluded that presence of Child C status 

and high serum creatinine value (≥ 1.35 mg / dL) accurately 

predicted 90-days mortality in severe alcoholic hepatitis. 

Another study done in India by Kumar et al.28 observed older 

age, low haemoglobin, higher Child–Pugh Class, 

spontaneous bacterial peritonitis, and higher serum bilirubin 

are the independent predictors of in‑hospital mortality 

among cirrhotic patients. This study had similar results for 

parameters like serum creatinine, CTP score and ascites as 

in Table 2. 

 

 
 

 

CONCLUSIONS 
 

 

 

It is evident in various studies that venous thrombosis does 

occur in patients with cirrhosis and is associated with 

significant morbidity. As the life expectancy of patients with 

cirrhosis increases with improvement in health-care facilities 

and treatment, the incidence rates of venous thrombosis 

may increase further. The present study found a 4 % 

incidence of venous thrombosis in cirrhotic patients. This 

suggests a need for anticoagulation prophylaxis in patients 

with cirrhosis. Higher CTP score, serum creatinine, leucocyte 

count and presence of ascites in CLD patients at admission 

are poor prognostic markers. Considering the major 

complication of bleeding in cirrhotic patients, studies 

evaluating the risk versus benefit of thromboprophylaxis are 

needed. Large multicentric studies are needed to understand 

prevalence of thrombosis in various vascular beds, 

therapeutic and lab monitoring issues in CLD patients. 

 
 

Limitations of the Study  

Due to the low incidence of venous thrombosis in CLD, a 

prospective study would require a larger cohort over a longer 

study period to yield significant and accurate results. Also, 

the low incidence of venous thrombosis in the present study 

does not allow us to derive meaningful results in relation to 

various factors. Adequately matched controls would be 

necessary to define significant associations. While the study 

did evaluate for DVT, it did not evaluate for pulmonary 

thromboembolism in the study cohort. A limited follow up 

period of 3 months may not reflect the true prevalence rates 

of venous thrombosis as in this study. Patients with venous 

thrombosis were not evaluated for inherited thrombophilic 

state as a part of the study. The present study was limited 

to hospital setting of admitted patients and would not apply 

to the stable cirrhotic patients in the community. 
 

Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 

Financial or other competing interests: None. 

Disclosure forms provided by the authors are available with the full 

text of this article at jebmh.com. 
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