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Abstract 
Background: Cardiac dysfunctions are a major cause of mortality in chronic liver disease patients, especially those who undergo surgical 

procedures like TIPS, LT. Aims and Objectives: The present study aimed to determine the prevalence of cardiac dysfunctions in chronic liver 

disease patients. Methodology: The present study was conducted as an observational study at Hamidia Hospital Bhopal. The study included a 

total of 75 patients diagnosed as a case of chronic liver disease who were then interviewed and their demographic information and symptoms and 

presentation was obtained. All the patients were then subjected to detailed physical examination, cardiological assessment using ECG and 2D 

ECHO and blood investigations. Results: The Mean age of patients without Cardiac dysfunction was 40.3 years, whereas the Mean age of 

patients with Cardiac dysfunction was 46.25 years. Cardiac dysfunctions in CLD patients most commonly occurred in age group of 51-60 years 

and 96% cases were males and only 4% cases were females. QTc prolongation was found in 28% of patients. The prevalence of Diastolic 

Dysfunctions was 24% and the prevalence of Systolic Dysfunctions in CLD patients was 20 %. Conclusion: Subclinical cardiac dysfunctions are 

present in a significantly large number of patients with Chronic liver disease. These dysfunctions are associated with more cardiovascular 

complications especially when these patients are subjected to surgical procedures such as TIPS, liver transplantation. Hence there is a need for a 

comprehensive cardiac assessment and standardized diagnostic protocol for patients of liver cirrhosis, especially undergoing procedures such as 

TIPS, liver transplantation. 
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Introduction 
Cirrhosis is a major cause of mortality and morbidity globally. The 

burden and the etiologies vary in different locations and demographic 

groups. A major cause of liver-related deaths in the world[1], it 

constitutes the terminal stage of liver fibrosis in which the 

architecture is distorted[2]. In the early stages, cirrhosis is termed 

compensated, with relatively few symptoms. Decompensations such 

as ascites, esophageal variceal bleed, hepatic encephalopathy, and 

increased bilirubin concentration, therefore leads the patient to seek 

medical care, and with the onset of decompensation, the morbidity 

and mortality of liver cirrhosis rises as well with the one-year case 

fatality rates rising to as high as 80% depending upon the 

etiology[3,4]. The WHO estimates that cirrhosis is responsible for 

1.1% of all deaths occurring worldwide[5]. The various known 

etiologies of cirrhosis are –fatty liver disease (alcoholic and non-

alcoholic), viral (hepatitis B, hepatitis C and hepatitis D), 

Autoimmune (autoimmune hepatitis, primary biliary cirrhosis, 

primary sclerosing cholangitis, IgG4 cholangiopathy), Chronic biliary 

disease(recurrent bacterial cholangitis, bile duct obstruction), Storage 

disease (Wilson’s disease, hemochromatosis, alpha-1 antitrypsin 

deficiency),  
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Cardiovascular causes (Budd Chiari syndrome, and Osler’s disease) 

and rare causes include medications and porphyria[6]. In India, a 

region contributing to almost one-third of the population of Asia, the 

studies show that the epidemiology of cirrhosis has changed 

considerably, with alcohol being the most common etiology for liver 

cirrhosis[7]. Other Indian studies show that alcohol is responsible for 

49% of overall cases of cirrhosis[8], a particular study from central 

India showed 46% of all cases of cirrhosis attributable to alcohol[9]. 

Decompensated cirrhosis leads to hepatic dysfunction and/or portal 

hypertension and either or both of these are responsible for 

complications like ascites, varices, coagulation disorders, spontaneous 

bacterial peritonitis, hepatic encephalopathy, hepatorenal syndrome, 

hepatopulmonary syndrome and hepatocellular carcinoma. The 

presence of cardiomyopathy in cirrhotic patients has been described 

since 1960s, though it had been erroneously attributed to alcoholic 

cardiotoxicity[1,6,7]. In patients of CLD without known cardiac 

dysfunction, new terminology “cirrhotic cardiomyopathy” was 

introduced which encompasses systolic & diastolic dysfunctions of 

heart and electrophysiological abnormalities[8-11]. The term 

“Hyperdynamic syndrome” encompasses increased cardiac output, 

heart rate, decreased peripheral vascular resistance and mean arterial 

BP[12-15]. The endogenous vasodilators activity and production is 

increased. These include NO, CO, cannabinoids). It has been 

observed that the CLD patients with subclinical cardiac dysfunctions 

are at high risk of cardiovascular complications during or after the 

procedure. Post op morbidity and mortality is significantly high. 

Similarly in patients undergoing liver transplant post op morbidity 
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and mortality is significantly high. All these data suggest that there is 

a need for a careful cardiovascular assessment in patients of chronic 

liver disease, especially those who are planned for surgical procedures 

like TIPS, LT. Also there is a need for standard diagnostic protocols 

for these patients. 

 

Methodology 

The present study was conducted as an observational study at 

Hamidia Hospital Bhopal. The study included a total of 75 patients 

diagnosed as a case of chronic liver disease and admitted in the 

Hamidia Hospital Bhopal. All the CLD patients were interviewed and 

their demographic information and symptoms and presentation based 

on predesigned structured proforma was obtained. However, patients 

not willing to participate in the study were excluded. Patients with 

clinical features and laboratory tests suggestive of chronic liver 

disease were included in the study whereas patients of ischemic heart 

disease, valvular heart disease, conduction defects, cardiac 

arrhythmias, congenital heart defects, DM type 2, hypertension, 

hypothyroidism, hyperthyroidism were excluded from the study. 

After obtaining ethical clearance from Institute’s ethical Committee, 

written consent was obtained from patients or their relatives. All the 

patients were then subjected to detailed general and physical 

examination. Height, weight, BMI and abdominal circumference was 

obtained for all the patients. Vitals such as pulse, Blood pressure, 

respiratory rate, SPO2 was measured at baseline and documented. All 

the patients were then subjected to detailed investigations including 

CBC, LFT, RFT, lipid profile, RBS, Ascitic fluid analysis, ECG, 2D 

ECHO. All the findings were noted in questionnaire.  

Statistical analysis-Data was compiled using MS Excel and analyzed 

using IBM SPSS software version 22. Patients were categorized into 

two groups according to presence or absence of cardiac dysfunctions 

(QTc prolongation, systolic dysfunction, diastolic dysfunction). Chi 

square test was applied to assess the association between proportions 

whereas mean values were compared using unpaired t test. P value 

less than 0.05 was considered statistically significant. 

 

Results 

Table 1:Age distribution of study participants 

Age Group 

(Years) 

Without cardiac 

dysfunction 

With Cardiac 

Dysfunction 

≤ 20 0 0 

21-30 10 4 

31-40 12 6 

41-50 12 9 

51-60 8 10 

≥60 1 3 

χ2 4.71 

P Value 0.318 

 

Table 2:Etiology of chronic liver disease 

Etiology With 

Cardiac 

Dysfunction 

(%) 

Without 

Cardiac 

Dysfunctions 

(%) 

Total 

(%) 

χ2 P 

Value 

Alcohol 23 (30.67) 30 (40) 53 (70.67) 0.0393 0.843 

Hepatitis B 2 (2.66) 5 (6.67) 7 (9.33) 0.627 0.428 

Hepatitis C 1 (1.33) 0 1 (1.33)  

Wilson’s 1 (1.33) 3 (4) 4 (5.33) 0.539 0.462 

Others 5 (1.33) 5 (6.67) 10 (13.33)  

Total 32 (42.67) 43 (57.33) 75 

 

Table 3: Prevalence of QT prolongation in CLD patients 

QT Prolongation Frequency (n=75) Percentage 

Present 21 28 

Absent 54 72 

 

 
Fig. 1:Prevalence of QT prolongation in CLD patients 
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Table 4: Prevalence of Diastolic Dysfunction in CLD patients 

Diastolic Dysfunction Frequency (n=50) Percentage 

Present 18 24 

Absent 57 76 

 

 
Fig. 2:  Prevalence of Diastolic Dysfunction in CLD patients 

 

Table 5: Prevalence of Systolic Dysfunction in CLD patients 

Systolic Dysfunction Frequency (n=75) Percentage 

Present 15 20 

Absent 60 80 

 

 
Fig. 3: Prevalence of Systolic Dysfunction in CLD patients 

 

Discussion 

In patients with Chronic Liver Disease, subclinical cases of cardiac 

dysfunctions are a major cause of morbidity and mortality in patients 

undergoing surgical procedures such as TIPS, Liver transplantation. 

Our study was aimed at finding the prevalence of cardiac 

dysfunctions in CLD patients. In this study, total 75 known cases of 

CLD without any known cardiac diseases were screened for cardiac 

dysfunctions. Among them majority (72) of patients were male, this 

was in accordance with other studies done such as Abraham Sonny et 

al. Most of the patients were in the age group of 41-50 YEARS 

(28%), followed by 24% belonging to age groups 21-30 years and 51-

60 years each. The Mean age of patients without Cardiac dysfunction 

population is 40.3 years, whereas the Mean age of patients with 

Cardiac dysfunction population is 46.25 years. Cardiac dysfunctions 

in CLD patients most commonly occurred in age group of 51-60 

years. 

The most common etiology for Chronic Liver Disease in the study 

participants in both the groups i.e. with and without cardiac 

dysfunctions was Alcohol (70.67%) followed by hepatitis B (9.33%). 

Among total 75 participants, total of 53 patients had alcohol related 

liver disease, 7 patients has hepatitis B related liver disease. Other less 

common causes include Wilson’s disease (4), Hepatitis C (1). 10 

patients were included in other causes including 1 autoimmune cause, 

9 unknown causes as either their diagnostics were not available at our 

centre or they had no diagnosed etiological causes for cirrhosis. 

Finding of current study is in consistent with other studies like one 
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done by Weigand et al, Shivram prasad et al, and Kirnake et al. In all 

these studies, Alcohol is overall the most common etiology for 

cirrhosis[6,8]. 

 

Conclusion 

Among 75 study participants, QTc prolongation was found in 21 

patients (28%). The prevalence of Diastolic Dysfunctions was 24%, 

i.e. Diastolic dysfunction was seen in 18 patients out of total 75 study 

participants. The prevalence of Systolic Dysfunctions in CLD patients 

was 20 %, i.e. it was seen in 15 patients out of 75 study participants. 

This was in accordance with previous studies done by Carey et al. 

(1995)[16], Tiukinhoy- Liang et al. (2006)[17], Patel et al. (2011) 

where prevalence was respectively 27%, 26% and 18%. 

 

References 

1. Roth, Gregory A. et al. "Global, regional, and national age-sex-

specific mortality for 282 causes of death in 195 countries and 

territories, 1980–2017: a systematic analysis for the Global 

Burden of Disease Study 2017." The Lancet 392, no. 10159 

(2018): 1736-1788.  

2. Anthony, P. P., K. G. Ishak, N. C. Nayak, H. E. Poulsen, P. J. 

Scheuer, and L. H. Sobin. "The morphology of cirrhosis. 

Recommendations on definition, nomenclature, and 

classification by a working group sponsored by the World 

Health Organization." Journal of clinical pathology 31, no. 5 

(1978): 395-414.  

3. Fleming, Kate M., G. P. Aithal, T. R. Card, and Joe West. "The 

rate of decompensation and clinical progression of disease in 

people with cirrhosis: a cohort study." Alimentary 

pharmacology & therapeutics 32, no. 11‐12 (2010): 1343-1350.  

4. D'Amico, Gennaro, Guadalupe Garcia-Tsao, and Luigi Pagliaro. 

"Natural history and prognostic indicators of survival in 

cirrhosis: a systematic review of 118 studies." Journal of 

hepatology 44, no. 1 (2006): 217-231.  

5. 65World Health Organization. Global hepatitis report 2017. 

World Health Organization, 2017.  

6. Wiegand, Johannes, and Thomas Berg. "The etiology, diagnosis 

and prevention of liver cirrhosis: part 1 of a series on liver 

cirrhosis." DeutschesÄrzteblatt International 110, no. 6 (2013): 

85.  

7. Singh, Shivaram Prasad, SubhenduPanigrahi, Debakanta 

Mishra, and Chitta Ranjan Khatua. "Alcohol-associated liver 

disease, not hepatitis B, is the major cause of cirrhosis in Asia." 

Journal of hepatology 70, no. 5 (2019): 1031-1032.  

8. Kirnake, Vijendra, Anil Arora, Praveen Sharma, Mohan Goyal, 

Romesh Chawlani, Jay Toshniwal, and Ashish Kumar. "Non-

invasive aspartate aminotransferase to platelet ratio index 

correlates well with invasive hepatic venous pressure gradient in 

cirrhosis." Indian Journal of Gastroenterology 37, no. 4 (2018): 

335-341. 

9. Punekar, P., Ashvanee Kumar Sharma, and A. Jain. "A study of 

thyroid dysfunction in cirrhosis of liver and correlation with 

severity of liver disease." Indian journal of endocrinology and 

metabolism 22, no. 5 (2018): 645. 

10. Nusrat, Salman, Muhammad S. Khan, Javid Fazili, and 

Mohammad F. Madhoun. "Cirrhosis and its complications: 

evidence based treatment." World Journal of Gastroenterology: 

WJG 20, no. 18 (2014):5442. 

11. Garcia-Tsao, Guadalupe. "Bacterial infections in cirrhosis: 

treatment and prophylaxis." Journal of hepatology 42, no. 1 

(2005): S85-S92. 

12. Claypool JG, Delp M, Lin TK. Hemodynamic studies in patients 

with Laennec’s cirrhosis. Am J Med Sci 1957;234:48-55.  

13. Murray JF, Dawson AM, Sherlock S. Circulatory changes in 

chronic liver disease. Am J Med 1958;24:358-367. 

14. Moller S, Henriksen JH. Cardiovascular complications of 

cirrhosis. Gut 2008;57:268-278.  

15. Sola E, Gines P. Renal and circulatory dysfunction in cirrhosis: 

current management and future perspectives. J Hepatol 

2010;53:1135-1145. 

16. Carey WD, Dumot JA, Pimentel RR, et al. The prevalence of 

coronary artery disease in liver transplant candidates over age 

50. Transplantation. 1995; 59:859–864 

17. Tiukinhoy-Laing SD, Rossi JS, Bayram M, et al. Cardiac 

hemodynamic and coronary angiographic characteristics of 

patients being evaluated for liver transplantation. Am J 

Cardiol. 2006;98:178–181. 

 

Conflict of Interest: Nil    Source of support: Nil 

 

http://www.ijhcr.com/

