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Abstract
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Venous thromboembolism (VTE) is an important complication observed in patients with chronic liver diseases. This study aims to present demographics and some
clinical characteristics of patients with chronic liver disease (CLD) with an emphasis on the development of venous thromboembolism. The study was conducted
with the data of patients having chronic liver disease who were admitted to Inonu University Turgut Ozal Medical Center Liver Transplant Institute. 63 patients
diagnosed with chronic liver diseases were included in the study. Chronic liver disease patients were confirmed according to the International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-CM). Positive Doppler ultrasonography, computed tomography, or angiographic study documentation
were used to confirm the presence of thrombosis. In conclusion, although patients with CLD are traditionally prone to bleeding disorders, VTE is also a serious
complication in these patients. Therefore, it should be considered that anticoagulation treatment should be provided to all CLD patients with verified VTE.
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Introduction

Millions of individuals throughout the world are affected
by chronic liver disease, which is becoming more and more
regarded to be a condition in which various hemostatic
mechanisms are active. Hepatic dysfunction causes 27,000
fatalities yearly in the United States [1]. The risk of bleeding is
thought to be increased in people with end-stage liver disease.
Because of irregularities found in measurements of platelet
count, prothrombin time (PT), international normalized ratio
(INR), and activated partial thromboplastin time (APTT), it is
considered by some clinicians that patients with cirrhosis are
"auto-anticoagulated". Thrombocytopenia which is attributed to
hypersplenism, reduced hepatic synthesis of thrombopoietin, and
immune-mediated platelet destruction is a prevalent symptom in
individuals with chronic liver illness [2-5]. There are various
degrees of qualitative platelet function abnormalities, which

are magnified in end-stage liver disease [6]. Most procoagulant
components are often found in lower concentrations in chronic
liver disorders, which is evident in increased prothrombin time
and thrombocytopenia.

Venous thromboembolism (VTE) is a complication that could
be seen as a result of multifactorial events. Venous stasis,
increased coagulation, and endothelial damage play a role in
the pathophysiology of VTE and are known as Virchow's triad
[7]. The most important of the three factors is venous stasis.
However, stasis alone is insufficient for thrombus formation
[8]. Obesity, smoking, cancer, heart failure, older age and even
immobility among the populations due to recent COVID-19
outbreak may be involved in the etiology [9]. The risk of VTE
may be raised in individuals with liver illness. On the other
hand, even if there is a reduced risk of VTE reported in some
cases associated with moderate to severe liver illness, patients

CITATION
Baskiran DY, Disli OM, Yilmaz S. Prevalence of venous
thromboembolism in patients with chronic liver disease:
A Turgut Ozal Medical Center based study. Med Science.
2024;13(1):74-7.

14

Corresponding Author: Olcay Murat Disli, Ingnii University,
Faculty of Medicine, Department of Cardiovascular Surgery,
Malatya, Tiirkiye

Email: olcaydisli@hotmail.com


https://orcid.org/0000-0001-9129-9762
http://orcid.org/0000-0002-9699-4817
http://orcid.org/0000-0002-8044-0297
https://creativecommons.org/licenses/by-nc-nd/4.0/

Med Science 2024:13(1):74-7

with liver disease had a higher death rate when VTE was present
[10]. In a single-centered study performed in 2006 patients with
cirrhosis, rate of VTE was 0.4% during the hospitalization and
those with VTE had significantly greater death rates than patients
without VTE [11]. Therefore, patients with chronic liver disease
(CLD) may suffer from various outcomes due to complex nature
of pathophysiology. Furthermore, there are conflicting results in
the literature, and most of the studies performed as retrospective
surveys have some limitations.

Our aim was to determine the incidence and predictors of VTE
and examine the practice of deep venous thrombosis (DVT)
prophylaxis among hospitalized cirrhotic patients.

Material and Methods

This study was conducted with the data of patients having
chronic liver disease who were admitted to Inonu University
Turgut Ozal Medical Center Liver Transplant Institute. This
study was approved by the Human Research Ethics Committee
of the Indnii University, Malatya, Tiirkiye (Approval number:
2023/4062). Before starting the study, patients' consent was
obtained to be used in the study. 63 patients who were diagnosed
with CLD were included in the study. Of the total 63 patients,
37 (58.73%) patients were male and 26 (41.27%) were female.
The mean age of the patients was 49.98+20.72 years (mean age
of women 38.84+21.82 years, mean age of men 57.81£15.75
years). Chronic liver diseases in all patients included in this study
were confirmed according to the International Classification of
Diseases, 9th Revision, Clinical Modification (ICD-9-CM). In
patients with chronic liver disease, all were newly diagnosed with
VTE during hospitalization. Positive Doppler ultrasonography,
computed tomography, or angiographic study documentation
were also used to confirm the presence of thrombosis. Studies
reporting incidence and/or prevalence of VTE (DVT and PE),
in adult patients with CLD including cirrhosis in hospital or
community setting were included. CLD was diagnosed based on
clinical presentation, laboratory tests, radiological imaging, or
liver biopsy, and VTE was diagnosed on radiological imaging.
Exclusion criteria post liver transplant, liver resection, and in

Table 1. Demographics and characteristics of case patients
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patients with hepatocellular carcinoma (HCC), or after treatment
for HCC.

Only patients with chronic liver disease and a recent thrombotic
condition were included in the study. Patients diagnosed with
CLD and VTE prior to the admission to our hospital were
excluded from the study.

Results

Coagulopathy were observed in 12 patients. Of 12 patients
(19.04%) with coagulopathy, 7 were male and 5 were female.
The incidence of coagulopathy among women was 19.23%, and
18.91% in men. Of those with total coagulopathy, 41.66% were
women and 58.34% were men. Pulmonary embolism was seen in
1 male (1.58%) out of 63 patients. The incidence of pulmonary
embolism among male patients was 2.70%. Portal thrombosis
was seen in 1 male out of 63 patients (1.58%). The incidence
of portal thrombosis among male patients was 2.70%. Ascites
developed in 23 of 63 patients (36.50%). Ten of the patients who
developed ascites were male and 13 were female. The rate of
development of ascites was 50% among women and 27.03%
among men. In total, 56.52% of those who developed ascites
were female and 43.48% were male. The mean MELD score of 63
patients was 11.26+6.64 (men 12.21£7.28, women 9.92+5.46).
Seventeen of 63 patients (6 women, 11 men) were TX (26.98%).
While the rate of women with TX was 23.07%, this rate was
29.72% among men. Among those with TX, women were
35.30% and men 64.70%. Nine of 63 patients had malignancy
(14.28%). Of the patients with malignancy, 6 were male and 3
were female. Of the total malignancies, 33.34% were female and
66.64% were male. While the incidence of malignancy among
men was 16.21%, it was 11.53% in women. Encephalopathy
was observed in 7 of 63 patients (4 male, 3 female, 11.11%).
While the rate of encephalopathy among women was 11.54%,
this rate was 10.81% in men. In total, 42.85% of those who
developed encephalopathy were female and 57.15% were male.
Demographics and characteristics of case patients were presented
in Table 1.

Female Male Total case

26 (41.27%) 37 (58.73%) 63
Age (years, mean+SD) 38.84+21.82 57.81%15.75 49.98+20.72
End-stage liver disease (MELD) score (mean+SD) 9.92+5.46 12.21+£7.28 11.26 +£6.64
Transplant (TX incidence) 6 (23.07%) 11 (29.72%) 17
Malignancy (incidence) 3 (11.53%) 6(16.21%) 9
Pulmonary embolism (incidence) 0 1(2.70%) 1
Portal vein thrombosis (incidence) 0 1(2.70%) 1
Ascites (incidence) 13 (50%) 10 (27.03%) 23
Encephalopathy (incidence) 3 (11.54%) 4 (10.81%) 7
Coagulopathy (incidence) 5(19.23%) 7 (18.91%) 12
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Discussion

In order to maintain a normal hemostatic balance, the liver
synthesizes a number of proteins that are involved in the
coagulation, anticoagulation and fibrinolysis pathways.
Therefore, a wide range of hemostatic problems may be
experienced by patients CLD. Historically, patients with liver
disease are prone to bleeding disorders. However, cirrhosis or
CLD may commonly be linked to hypercoagulability, and both
conditions might result in a wide range of thrombotic events.
In contrast to healthy people, CLD patients may have a higher
propensity to develop venous thrombosis despite indications of
aberrant clotting times [12].

Previous studies in general indicate that patients with CLD
had increased risk of VTE including portal vein thrombosis,
pulmonary embolism and coagulopathy. In the present study,
we have observed coagulopathy in 12 patients. Of 12 patients
(19.04%) with coagulopathy, 7 were male and 5 were female.
The incidence of coagulopathy among women was 19.23%, and
18.91% in men. Of those with total coagulopathy, 41.66% were
women and 58.34% were men. Pulmonary embolism was seen in
1 male (1.58%) out of 63 patients. The incidence of pulmonary
embolism among male patients was 2.70%. Portal thrombosis
was seen in 1 male out of 63 patients (1.58%). The incidence of
portal thrombosis among male patients was 2.70%. In a systemic
review, it is reported that the occurrence of VTE ranges from
0.5% to 8.1% in different hepatic disorders. Incidence of non-
portal VTE was 0.8% according to research of 2074 hospitalized
cirrhotic patients in Spain [13].

The likelihood of portal vein thrombosis (PVT), a common
consequence of cirrhosis, rises with disease severity. Normal
blood flow in the PV is interrupted by a blood clot, which is
the hallmark of PVT. The occurrence of PVT increases in the
advanced stages of cirrhosis [14].

PVT affects about 1% of people in the general population, and
it affects 5- 20% of people with cirrhosis. There is a strong
correlation between PVT and advanced liver disease, even if the
exact cause of PVT in cirrhosis patients is still unknown [15].
Seventy percent of participants in a cohort with liver cirrhosis
and PVT had a concomitant systemic risk factor. Additionally,
people with PVT appear to be more vulnerable to additional
venous thromboembolic events [16].

Ascites, is one of the important complications associated
with advanced chronic liver disease [17] and it is a common
complication of cirrhosis [18]. In our study, we observed that
ascites developed in 23 of 63 patients (36.50%). Ten of the
patients who developed ascites were male and 13 were female.
The rate of development of ascites was 50% among women and
27.03% among men. In total, 56.52% of those who developed
ascites were female and 43.48% were male. In the development
of the cirrhotic process, ascites implies hepatic decompensation.
The prognosis is significantly worsened when ascites develops
[18]. Ascites development is a significant turning point in the
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course of cirrhosis since it indicates that liver transplantation
should be considered as a treatment option and is linked to a
50% mortality rate over the course of two years. The majority
(75%) of patients who have ascites have cirrhosis underneath
[19]. Cirrhosis is the cause of ascites in about 80% of cases. 20%
of cirrhotic patients are diagnosed with ascites, and 20% of those
who have ascites die within a year of diagnosis [20].

We calculated the model for end-stage liver disease (MELD)
scores for 63 patients involved in our study. The mean MELD
score of 63 patients was 11.26+£6.64 (men 12.21+7.28, women
9.92+5.46). The hepatic function reserve in cirrhotic individuals
is assessed using MELD score. The MELD score is utilized
to predict survival in individuals with cirrhosis who have a
transjugular intrahepatic portosystemic shunt. It has also been
used to predict the post-operative course of cirrhotic patients
undergoing surgical treatments and to assign priority on waiting
lists for liver transplants [21].

We additionally collected the number of malignity cases among
the patients. Nine of 63 patients had malignancy (14.28%). Of
the patients with malignancy, 6 were male and 3 were female.
Of the total malignancies, 33.34% were female and 66.64%
were male. While the incidence of malignancy among men was
16.21%, it was 11.53% in women. Sorensen et al. [22] reported
patients with cirrhosis have a higher chance of developing
liver cancer as well as a number of extrahepatic malignancies.
A recognized risk factor for the occurrence of liver cancer is
chronic liver illness, particularly chronic hepatitis. Other cancer
forms, however, could potentially be connected to CLD. Loosen
et al (2022) examined the relationship between chronic hepatitis
and the future diagnosis of cancer. Regardless of the cause
of the condition, as well as the age and sex of the patient, the
presence of chronic liver disorders is linked to a higher chance of
developing cancer [23].

Another common side effect of chronic liver illness is hepatic
encephalopathy (HE) [24]. In our study, encephalopathy was
observed in 7 of 63 patients (4 male, 3 female) (11.11%). While
the rate of encephalopathy among women was 11.54%, this rate
was 10.81% in men. In total, 42.85% of those who developed
encephalopathy were female and 57.15% were male. Patients
with HE have a damaged liver that is unable to eliminate
blood levels of neurotoxic chemicals including ammonia and
manganese. As a result, these molecules may enter the brain,
where they may have a number of negative consequences, such as
impairing motor capabilities, altering the structure of astrocytes,
and interfering with proper neurotransmitter functioning [25].
Raphael et al. (2016) determined the prevalence of HE in patients
admitted with liver diseases. Hepatic encephalopathy was present
in 0.4% of all patients admitted to the medical ward. Males were
much more prevalent than females, with a representation rate of
78.4% (69/88) and 21.6% (19/88) respectively. The mean age
was 47 years with an SD of 17 years. Although younger and
older patients were present, with 22.7% (20/88) being between
the ages of 18 and 35 and 25% (22/88) being beyond the age of
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60, the majority of patients (52.3%) were between the ages of 36
and 60 [25].

Conclusion

Cirrhosis and chronic liver disease reflect a condition of
generally diminished hepatic synthetic activity. Along with
thrombocytopenia and/or thrombocytopathia, this impaired
activity includes a balanced reduced production of the
anticoagulant thrombotic factors such antithrombin III, protein
C, and protein S and the vitamin K dependent procoagulant
factors II, VII, IX, and X. Complications of VTE should not be
disregarded, even if the bleeding risk associated with advanced
liver disease continues to be the most important complication
of the delicately balanced procoagulant and anticoagulant
processes. Thromboprophylaxis for VTE should be taken into
account with caution in these patients. Anticoagulation treatment
should be provided to all CLD patients with verified VTE if no
obvious contraindication is present.

Conflict of Interests
The authors declare that there is no conflict of interest in the study.

Financial Disclosure
The authors declare that they have received no financial support for the study.

Ethical Approval
This study was approved by the Human Research Ethics Committee of the Indnii
University, Malatya, Tiirkiye (Approval number: 2023/4062).

References

1. Heron M, Hoyert DL, Murphy SL, et al. Deaths: final data for 2006. Natl
Vital Stat Rep. 2009;57:1-134.

2. Nakajima H, Takagi H, Yamazaki Y, et al. Immune thrombocytopenic
purpura in patients with hepatitis C virus infection. Hepatogastroenterology.
2005;52:1197-200.

3. Rios R, Sangro B, Herrero I, et al. The role of thrombopoietin in the
thrombocytopenia of patients with liver cirrhosis. Am J Gastroenterol.
2005;100:1311-6.

4. Trotter JF. Coagulation abnormalities in patients who have liver disease.
Clin Liver Dis. 2006;10:665-78, x-xi.

5. Celkan TT. What happens to coagulation-thrombosis mechanism in liver
diseases?. Turk Arch Ped. 2013;48:94-101.

6.  Kujovich JL. Hemostatic defects in end stage liver disease. Crit Care Clin.
2005;21:563-87.

7. Yildirim MA, Isik M. Standard dose prophylaxis application and venous
thromboembolism findings in patients who had bariatric surgery. Selcuk
Med J. 2021;37:245-50.

8. Stone J, Hangge P, Albadawi H, et al. Deep vein thrombosis: pathogenesis,
diagnosis, and medical management. Cardiovasc Diagn Ther. 2017;7:S276-
84.

17

10.

11.

12.

13.

14.

18.

19.

20.

21.

22.

23.

24.

25.

DOI: 10.5455/medscience.202211.232

Gunertem E, Akay T, Aliyev A, et al. Treatment and prophylaxis strategies
for deep vein thrombosis during COVID-19 outbreak. Turk J Vasc Surg.
2020;29:203-7.

Barba R, Gonzalvez-Gasch A, Joya Seijo D, et al. Venous thromboembolism
in patients with liver diseases. J Thromb Haemost. 2018;16:2003-7.

Zhang X, Qi X, De Stefano V, et al. Epidemiology, risk factors, and in-
hospital mortality of venous thromboembolism in liver cirrhosis: a single-
center retrospective observational study. Med Sci Monit. 2016;22:969-76.

Lippi G, Targher G, Favaloro EJ, Franchini M. Venous thromboembolism
in chronic liver disease. Semin Thromb Hemost. 2011;37:66-76.

Aggarwal A, Puri K, Liangpunsakul S. Deep vein thrombosis and pulmonary
embolism in cirrhotic patients: systematic review. World J Gastroenterol.
2014;20:5737-45.

Mantaka A, Augoustaki A, Kouroumalis EA, Samonakis DN. Portal
vein thrombosis in cirrhosis: diagnosis, natural history, and therapeutic
challenges. Ann Gastroenterol. 2018;31:315-29.

Cagin YF, Bilgic Y, Berber I, et al. The risk factors of portal vein thrombosis
in patients with liver cirrhosis. Exp Ther Med. 2019;17:3189-94.

Hoekstra J, Janssen HL. Vascular liver disorders (II): portal vein thrombosis.
Neth J Med. 2009;67:46-53.

Baiges A, Procopet B, Silva-Junior G, et al. Incidence and factors
predictive of recurrent thrombosis in patients with non-cirrhotic portal vein
thrombosis. J Hepatol. 2023;78:114-22.

Moore KP, Wong F, Gines P, et al. The management of ascites in cirrhosis:
report on the consensus conference of the International Ascites Club.
Hepatology. 2003;38:258-66.

Moore KP, Aithal GP. Guidelines on the management of ascites in cirrhosis.
Gut. 2006;55:vil-12.

Baiges A, Hernandez-Gea V. Management of liver decompensation in
advanced chronic liver disease: ascites, hyponatremia, and gastroesophageal
variceal bleeding. Clin Drug Investig. 2022;42:25-31.

Delis SG, Bakoyiannis A, Biliatis I, et al. Model for end-stage liver disease
(MELD) score, as a prognostic factor for post-operative morbidity and
mortality in cirrhotic patients, undergoing hepatectomy for hepatocellular
carcinoma. HPB (Oxford). 2009;11:351-7.

Sorensen HT, Friis S, Olsen JH, et al. Risk of liver and other types of
cancer in patients with cirrhosis: a nationwide cohort study in Denmark.
Hepatology. 1998;28:921-5.

Loosen SH, Scholer D, Luedde M, et al. Differential role of chronic liver
diseases on the incidence of cancer: a longitudinal analysis among 248,224
outpatients in Germany. J Cancer Res Clin Oncol. 2023;149:3081-7.

vom Dahl S, Kircheis G, Haussinger D. Hepatic encephalopathy as a
complication of liver disease. World J Gastroenterol. 2001;7:152-6.

Raphael KC, Matuja SS, Shen NT, et al. Hepatic encephalopathy;
prevalence, precipitating factors and challenges of management in a
resource-limited setting. J Gastrointest Dig Syst. 2016;6:441.



