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ABSTRACT Background: Cardiovascular (CV) dysfunction refers to any 

abnormality or impairment in the function of the cardiovascular system, which 

includes the heart, blood vessels, and blood  Objective: The present study was 

conducted to assess cardiovascular dysfunction in chronic hepatic disease. 

Materials & Methods: 100 patients of chronic hepatic disease of both genders 

were subjected to liver function tests (LFT), prothrombin time/international 

normalized ratio (INR), abdominal ultrasound, upper gastrointestinal 

endoscopy, cytology and serum ascites albumin gradient, HBsAg, anti-HCV, 

serum ceruloplasmin, and antinuclear antibody. The Child-Pugh score was 

calculated to classify the severity of chronic hepatic disease (CHD). Parameters 

such as stroke volume index (SVI), cardiac index (CI), ejection fraction (EF), 

diastolic dysfunction (DD), left ventricular mass index (LVMI), etc., were 

recorded. Results: Out of 100 patients, males were 58 and females were 42. 

Chronic hepatic disease was mild in 18% of cases, moderate in 36%, and severe 

in 46%. The difference was significant (P< 0.05).Stroke volume index (SVI) 

was increased in 56% and decreased in 44% (p=0.059), and cardiac index (CI) 

was increased in 61% and decreased in 39% (p=0.001). Ejection fraction (EF) 

went up in 58% of cases and went down in 42%, diastolic dysfunction (DD) was 

found in 39% of cases, and 19% of cases showed an increase in EF after 

paracentesis. The difference was significant (P< 0.05). Conclusion: To predict 

the chances of serious heart problems, it's important to have a good 

understanding of cirrhotic cardiomyopathy and cardiovascular dysfunction in 

patients with chronic hepatic disease. 

  
 

 

INTRODUCTION 
 

Cardiovascular (CV) dysfunction refers to any 

abnormality or impairment in the function of the 

cardiovascular system, which includes the heart, 

blood vessels, and blood.[1,2] The CV system plays a 

vital role in maintaining overall health by 

transporting oxygen, nutrients, hormones, and waste 

products throughout the body.[3-5] Cardiac disease 

itself can result in hepatic dysfunction.[6] For 

example, ongoing heart failure or long-term 

problems with the right side of the heart can lead to 

blocked blood flow in the liver and liver damage, 

while low blood flow and poor blood supply can 

cause issues in the liver and other body systems. 

However, liver dysfunction often has unintended 

consequences for the cardiovascular system. In 

advanced chronic hepatic disease (CHD), lower 

resistance in the veins throughout the body mainly 

happens because of the widening of small blood 

vessels in the digestive area, leading to increased 

blood flow. 

Clinical signs of CV dysfunction often remain 

hidden, as they are not always apparent.[11] Cardiac 

output has increased, which is the most noticeable 

hemodynamic characteristic. Many cases show a 

higher left ventricular ejection fraction (LVEF).[12,13] 

Patients with chronic hepatic disease (CHD) who 

face different challenges such as exercise, infections, 

or surgeries like transjugular intrahepatic 

portosystemic shunt (TIPS) or liver transplantation 

are especially likely to experience heart problems and 

cirrhotic cardiomyopathy, which are significant but 

often overlooked causes of illness and death. 

We conducted the present study to assess 

cardiovascular dysfunction in chronic hepatic 

disease. 
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MATERIALS AND METHODS 

 

The present study consisted of 100 patients of chronic 

hepatic disease of both genders at a Government 

Medical College (GMC). This study was approved by 

the Ethical Committee of Government Medical 

College, Mahboobnagar. Duration of study: March 

2024 to February 2025.  

All gave their written consent to participate in the 

study. Data such as name, age, gender, etc., was 

recorded. Everyone underwent tests including liver 

function tests (LFT), prothrombin time/international 

normalized ratio (INR), abdominal ultrasound, upper 

gastrointestinal endoscopy, cytology, serum ascites 

albumin gradient, HBsAg, anti-HCV, serum 

ceruloplasmin, and antinuclear antibody. The Child-

Pugh score was calculated to classify the severity of 

CHD. Parameters such as stroke volume index (SVI), 

cardiac index (CI), ejection fraction (EF), diastolic 

dysfunction (DD), left ventricular mass index 

(LVMI), etc., were recorded. 

The limitation the study is small sample size. 

 

 

 

Statistical Analysis 

Statistical analyses were done using SPSS for 

Windows software (version 22; SPSS Inc., Chicago, 

IL, USA). For parametric tests, descriptive statistical 

values were given as mean and standard deviation. 

For non-parametric tests, they were given as median, 

minimum, and maximum values. For categorical 

data, they were given as frequency and ratio. 

Student’s t-test and paired t-test were used to 

compare variables. P value less than 0.05 was 

considered significant. 

 

RESULTS 
 

A total of 100 patients with chronic hepatic disease 

complications were included in this study. The male 

population was higher than the female population; the 

ratio of male to female was 1.38:1. The mean ± 

standard deviation of patients’ age was 64.52 ± 8.73 

years old, with the minimum and maximum ages of 

20 and 82 years old, respectively. Chronic hepatic 

disease was mild in 18% of cases, moderate in 36%, 

and severe in 46%. The difference was significant 

(P< 0.05). Demographic characteristics of patients 

are shown in Table 1.

 

Table 1: Demographic characteristics of patients (N=100) 

Demographic characteristics Number of patients (%) P value 

Sex  

Male 58 (58) 0.016 

Female 42 (42) 

Chronic hepatic disease 

Mild 18 (18) 0.01 

Moderate 36 (36) 

Severe 46 (46) 

Table 2 shows that stroke volume index (SVI) was 

increased in 56% and decreased in 44% (p=0.059), 

and cardiac index (CI) was increased in 61% and 

decreased in 39% (p=0.001). Ejection fraction (EF) 

went up in 58% of cases and went down in 42%, 

diastolic dysfunction (DD) was found in 39% of 

cases, and 19% of cases showed an increase in EF 

after paracentesis. The difference was significant (P< 

0.05).

 

Table 2: Assessment of parameters 

Parameters Variables Number (%) P value 

Stroke volume index (SVI) 
Increased 56 (56) 

0.059 
Decreased 44(44) 

Cardiac index (CI) 
Increased 61(61) 

0.001 
Decreased 39(39) 

Ejection fraction (EF) 
Increased 58(58) 

0.016 
Decreased 42(42) 

Diastolic dysfunction (DD) - 39(39) - 

Increased EF after paracentesis - 19(19) - 

DISCUSSION 
 

The management of CV dysfunction depends on the 

specific condition and may include lifestyle 

modifications, medications, surgical interventions 

(such as bypass surgery or valve replacement), or 

cardiac rehabilitation programs.[16,17] Early diagnosis, 

regular monitoring, and adherence to treatment plans 

are essential for minimizing complications and 

improving outcomes for individuals with CV 

dysfunction.[18] We conducted the present study to 

assess cardiovascular dysfunction in chronic hepatic 

disease. 

We found that out of 100 patients, males were 58% 

and females were 42%; the male population was 

higher than the female population; the ratio of male 

to female was 1.38:1. Bandyopadhyay et al,[19] 

studied the presence, types, and severity of 

cardiovascular (CV) dysfunction in 50 patients with 

CHD, of whom 14.3% had mild, 34.3% moderate, 

and 51.4% severe CHD (by Child-Pugh Class); 

28.6% had a high normal heart rate (90 to 100/min), 
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45.7% had increased stroke volume index, and 42.9% 

had increased cardiac index, reflecting hyperdynamic 

circulation. In 42% of cases, the left ventricular 

ejection fraction increased by more than 65%, 

reflecting hyperdynamic circulation (<55% in 23% of 

cases), which may be an indicator of cirrhotic 

cardiomyopathy. Ejection fraction was significantly 

increased after paracentesis in 33.3% of patients, 

reflecting the mechanical effect of ascites on cardiac 

function. Diastolic dysfunction was present in 60% 

of cases, and the left ventricular mass index was 

increased in 45.7% of cases. All the parameters 

correlated with the increasing Child-Pugh Class 

severity of CHD. We found that CHD was mild in 

18% of cases, moderate in 36%, and severe in 46%. 

The difference was significant (P< 0.05). 

 In their study, Chandey et al,[20] included 90 patients 

of both sexes with liver cirrhosis. The QTc interval 

increased linearly with the severity of liver cirrhosis. 

Mean values of QTc in Child-Pugh Class 

A=425.00±20.97, Class B=437.35±42.60, and Class 

C=479.71±29.48, with a p-value of 0.04, which is 

significant. Diastolic dysfunction was also related to 

the severity of liver cirrhosis. In Child-Pugh Class A, 

2 (33%) patients had grade 1 diastolic dysfunction; in 

Class B, 23 (59%) patients had grade 1 diastolic 

dysfunction; and in Child-Pugh Class C, C=3 (7%) 

patients had grade 1 diastolic dysfunction, 33 (73%) 

patients had grade 2 diastolic dysfunction, and 1 (2%) 

patient had grade 3 diastolic dysfunction, with a p-

value of 0.04, which is significant. Systolic function 

was found to be normal in all the patients. 

We found that stroke volume index (SVI) was 

increased in 56% and decreased in 44% (p=0.059), 

and cardiac index (CI) was increased in 61% and 

decreased in 39% (p=0.001). Ejection fraction (EF) 

went up in 58% of cases and went down in 42%, 

diastolic dysfunction (DD) was found in 39% of 

cases, and 19% of cases showed an increase in EF 

after paracentesis. 

Naik et al,[21] found that a history of alcohol 

consumption was found in 36 (72%) of the patients. 

The most common symptoms were ascites, jaundice, 

and malena. Mean total count was 7144±1568. Mean 

blood urea level was 38.4±19.78, while mean serum 

creatinine was 1.0±0.72. Mean albumin level was 

2.9±0.81. Mean serum bilirubin total, direct, and 

indirect was 6.1±8.08, 4.35±5.98), and 1.8±2.19, 

respectively. 

Diastolic dysfunction was present in about 66% (33 

out of 50) of patients. The patients with cirrhosis 

develop cirrhotic cardiomyopathy, and this cirrhotic 

cardiomyopathy was not related to the etiology of 

liver cirrhosis. Kumar et al,[22] assessed the 

prevalence of cardiac dysfunction in patients with 

liver cirrhosis and analyzed its relation with the 

Model for End-Stage Liver Disease (MELD) score. 

100 patients with liver cirrhosis were enrolled for the 

study and divided into 3 groups according to MELD 

score: ≤9, 10-19, and ≥20. All study participants 

underwent detailed cardiac assessment with Doppler 

echocardiography. The prevalence of cardiac 

dysfunction and its relation to the MELD score were 

determined. Prevalence of CCM and diastolic 

dysfunction (DD) was 48% and 30%, respectively. A 

total of 82%, 59%, and 50% of patients had 

prolonged corrected QT interval (QTc), isovolumic 

relaxation time (IVRT), and deceleration time (DT), 

respectively. The prevalence of CCM, DD, 

prolonged QTc, IVRT, and DT had a significant 

correlation with MELD scores (P < 0.05). 

 

CONCLUSION 
 

Authors discovered that to predict the chances of bad 

heart events, it's important to have a good 

understanding of cirrhotic cardiomyopathy and CV 

dysfunction in patients with chronic hepatic disease 

(CHD). 

 

REFERENCES 
 
1. Fede G, Privitera G, Tomaselli T, Spadaro L, Purrello F. 

Cardiovascular dysfunction in patients with liver cirrhosis. 
Annals of Gastroenterology: Quarterly Publication of the 

Hellenic Society of Gastroenterology. 2015;28(1):31. 

2. Rabadia JP, Thite VS, Desai BK, Bera RG, Patel S. 
Cardiovascular System, Its Functions and Disorders. In 

Cardioprotective Plants 2024 Aug 21 (pp. 1-34). Singapore: 

Springer Nature Singapore. 
3. Chitta S, Chandu S, Katha KC, Junapudi SS, Yata VK, 

Junapudi S. Clinical and demographic predictors of heart 

failure outcomes: A machine learning perspective. Eurasian 
Journal of Medicine and Oncology. 2025:6583. 

4. Yerramsetty SV, Chopra H, Pangi VN, Pallaval V, Jaganathan 

A, Mohanta YK, Kamal MA, Junapudi S. Venomous Peptides 

as Cardiac Ion Channel’s Modulators. Venoms and Toxins. 

2022;2(2):e250422204018. 

5. Kanithi M, Kumari L, Yalakaturi K, Munjal K, Jimitreddy S, 
Kandamuri M, Veeramachineni P, Chopra H, Junapudi S. 

Nanoparticle polymers influence on cardiac health: good or 

bad for cardiac physiology?. Current Problems in Cardiology. 
2024;49(1):102145. 

6. Møller S, Kimer N, Hove JD, Barløse M, Gluud LL. 

Cardiovascular disease and metabolic dysfunction-associated 
steatotic liver disease: pathophysiology and diagnostic 

aspects. European Journal of Preventive Cardiology. 2025: 
zwae306. 

7. Alvarez AM, Mukherjee D. Liver abnormalities in cardiac 

diseases and heart failure. International Journal of Angiology. 
2011;20(03):135-42. 

8. Fouad YM, Yehia R. Hepato-cardiac disorders. World journal 

of hepatology. 2014;6(1):41. 
9. Møller S, Bendtsen F. The pathophysiology of arterial 

vasodilatation and hyperdynamic circulation in cirrhosis. 

Liver International. 2018;38(4):570-80. 
10. Shenoda B, Boselli J. Vascular syndromes in liver cirrhosis. 

Clinical journal of gastroenterology. 2019; 12:387-97. 

11. Sanyaolu S. Integration of Machine Learning in Imaging 
Analysis for Clinical Diagnosis of Cardiovascular Diseases. 

Cardiology. 2025; 2:100006. 

12. Maeder MT, Kaye DM. Heart failure with normal left 
ventricular ejection fraction. Journal of the American College 

of Cardiology. 2009;53(11):905-18. 

13. Mele D, Andrade A, Bettencourt P, Moura B, Pestelli G, 
Ferrari R. From left ventricular ejection fraction to cardiac 

hemodynamics: role of echocardiography in evaluating 

patients with heart failure. Heart failure reviews. 2020; 
25:217-30. 

14. McCormick PA, Jalan R. Hepatic Cirrhosis. In: Dooley JS, 

Lok ASF, Tsao GG and Pinzani M, eds. Sherlock’s Diseases 
of the Liver and Biliary System. 13th ed. Hoboken, NJ: Wiley; 

2018:107-126.  



880 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

15. Bernardi M, Rubboli A, Trevisani F, Cancellieri C, Ligabue 

A, Baraldini M, et al. Reduced cardiovascular responsiveness 

to exercise-induced sympatho-adrenergic stimulation in 

patients with cirrhosis. J Hepatol. 1991;12(2):207-16.  

16. Genovesi S, Pizzala DM, Pozzi M, Ratti L, Milanese M, 
Pieruzzi F, et al. QT interval prolongation and decreased heart 

rate variability in cirrhotic patients: relevance of hepatic 

venous pressure gradient and serum calcium. Clini Sci. 
2009;116(12):851-9. 

17. Patil S, Lal B, Pandey M, Haldia SS, Rishi JP. A clinical study 

of cardiovascular dysfunction in patients of cirrhosis of liver. 
Ann Int Med Den Res. 2016; 2:212-5. 

18. Karki N, SudhamshuKc, Sharma D, Jaisi B and Khadka S. 

Cardiac dysfunction in patients with liver cirrhosis. J Nepal 
Health Res Counc. 2019;17(3):357-361. 

19. Bandyopadhyay S, Kundu PK. Study of cardiovascular 

dysfunction in chronic hepatic disease in a tertiary care 

hospital in eastern India. Asian Journal of Medical Sciences. 

2022;13(7):103-6. 

20. Chandey M, Mohan G, Kaur J, Vaid A. Cardiovascular 
dysfunction in patients of cirrhosis of liver. International 

Journal of Advances in Medicine 2020;1-8. 

21. Naik K, Gagiya A, Parmar A, Kothari P, Kheni P. Evaluation 
of cardiac function in patients with liver cirrhosis: A hospital 

based cross-sectional study. Natl J Med Res 2014;4(3):208-

11. 
22.  Kumar A, Bansal T, Bery A, Sood A. Prevalence of cardiac 

dysfunction in cirrhosis and Its relation with Meld Score. 

Indian Journal of Clinical Medicine. 2022 Nov 
3:26339447221127080. 

 


