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ABSTRACT 

Introduction: Liver dysfunction has been recognized early as a critical risk factor. As a result, patients with 

liver dysfunction are rarely included in these databases, presumably because surgeons have understood this 

risk and abstained from routinely operating on these patients.  

Objectives: The main objective of the study is to find the frequency of liver dysfunction after cardiac surgery.  

Methodology of the study: This cross-sectional study was conducted in Armed forces Instituted of cardiology 

/ National Institute of Heart Diseases, Rawalpindi from January 2024 to April 2024. Data were collected from 

245 patients with cardiac surgery, including coronary artery bypass grafting (CABG) and valve replacement. 

Data were collected through a designed questionnaire. Patient information such as demographics, background 

conditions, current state within the operating room, postoperative recovery was obtained from the Electronic 

Medical Records system.  

Results: Data were collected from 245 patients according to inclusion criteria of the study. Among the 245 

patients included in the study, 45 (18.4%) experienced liver dysfunction following cardiac surgery, defined as 

elevated liver enzymes exceeding three times the upper limit of normal within the first 7 days postoperatively. 

The study observed significant alterations in various laboratory parameters between the preoperative and 

postoperative periods among patients undergoing cardiac surgery. Postoperatively, there was a notable increase 

in liver enzymes, with alanine transaminase (ALT) rising from 25± 10 U/L to 75± 30 U/L and aspartate 

transaminase (AST) from 30±12 U/L to 80 U/L (± 35), suggesting hepatic injury or stress.  

Conclusion: It is concluded that liver dysfunction following cardiac surgery is a significant complication, 

affecting approximately 18.4% of patients in this study. Advanced age, longer CPB duration, and higher BMI 

were identified as independent predictors of liver dysfunction. 
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Introduction 

Liver dysfunction has been recognized early as a 

critical risk factor. As a result, patients with liver 

dysfunction are rarely included in these databases, 

presumably because surgeons have understood this 

risk and abstained from routinely operating on 

these patients. With a changing and ageing 

population, the number of patients with evidence 

of liver dysfunction has increased in recent years 

and results suggest that perioperative risks are not 

appropriately assessed in these cases using the 

classical risk scores [1]. Postoperative liver 

dysfunction is a serious and often neglected 

complication that can have a great impact on the 

patient's outcome Needless to say, the 

cardiovascular aspect of these procedures are the 

ones that receive most attention for understandable 

reasons [2]. Nevertheless, the liver's contribution 

to the internal harmony and its vulnerability to 

damage around surgery become the focus of 

attention. The heart surgeries for instance, 

coronary artery bypass (CABG) and valve 

replacements are carried out through 

cardiopulmonary bypass (CPB) and aortic cross 

clamping which can cause the systemic 

inflammatory response syndrome and problems in 

maintaining the vital signs [3]. These factors 

together with the pre-existing comorbidities such 

as heart failure and atherosclerosis create an 

environment in which the liver can be vulnerable 

to injury [4]. The evaluation of various 

preoperative risk factors and their association with 

surgical outcome has become an important aspect 

of clinical decision-making. In cardiac surgery, 

large databases have been employed to develop 

numerous risk scores with the aim to accurately 

predict surgical risks [5], provide information for 

patient counselling, assist with evaluation of 

surgical quality or be used for differentiated 

financial reimbursement [6]. 

Liver dysfunction that appears after cardiac 

surgical operations comes in a range of symptoms 

that incline from temperate increase of 

transaminases levels up to its fulminant type. The 

causes are mainly the combined effect of ischemia-

reperfusion injury, systemic inflammatory 

response syndrome (SIRS), microembolization, 

and drugs induced hepatotoxicity [7]. In addition, 

pre-existed liver disease, like NAFLD or viral 

hepatitis, can add to the risk of postoperative liver 

dysfunction. The importance of liver function 

impairment in the postoperatve period must be an 

overstatement. The studies have shown that the risk 

of morbidity and death is increased, and the 

hospital stays are prolonged with higher incidence 

of postoperative complications, and the healthcare 

costs are increased as well [8]. Even though liver 

dysfunction after heart surgery is widespread and 

has a clinical effect, it is still not reported and 

diagnosed too often, mainly because there are no 

standardized diagnostic criteria and regular 

monitoring protocols [9]. 

Perfusion (CPB) is an essential technique in 

cardiac surgery that is used to maintain the heart 

and lungs during surgery.  Unlike the pumping 

action of the heart, organ blood flow is non-

pulsatile, meaning that no separate source is 

responsible for pushing blood through organs. 

Moreover, anesthetics, antibiotics, and 

anticoagulant drugs are frequently administered 

during cardiac surgery, which can affect liver 

functionality and potentially contribute to acute 

hepatic injury (AHI). This effect on the liver might 

be exacerbated in people with underlying liver 

disease or risk factors [10]. Occurrence of hepatic 

injury following cardiac surgery is considered an 

uncommon postoperative complication that has 

been limitedly mentioned in the literature (1). The 

incidence of hepatic failure after cardiac surgery is 

4%, however, as many as 10% of patients 

undergoing CPB experience some degree of liver 

damage. This temporary and mild elevation in liver 

function tests is frequently observed after cardiac 

surgery, and studies focusing on the mechanism of 

this hepatic injury are needed [11]. 

 

Objectives 

The main objective of the study is to find the 

frequency of liver dysfunction after cardiac 

surgery. 

 

Methodology of the study 

This cross-sectional study was conducted in Armed 

forces Instituted of cardiology / National Institute 

of Heart Diseases, Rawalpindi from January 2024 

to April 2024. Data were collected from 245 

patients with cardiac surgery, including coronary 

artery bypass grafting (CABG) and valve 

replacement. Data were collected through a 

designed questionnaire. Patient information such 

as demographics, background conditions, current 

state within the operating room, postoperative 

recovery was obtained from the Electronic Medical 

Records system. The liver disorder was considered 

as any elevation of the liver enzymes alanine 

transaminase [ALT], aspartate transaminase [AST] 

and bilirubin exceeding three times the upper limit 

of normal within the first 7 days postoperatively. 

Data were then entered into SPSS and analyzed 

using v27. Descriptive statistics were used to 

provide total amounts for patient characteristics 

and to describe different measurements obtained 
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for the surgical variables. Liver dysfunction was 

considered to be frequent for the population when 

such enzymes were present in more than one 

patient. Institutional ethical committee has 

approved the study protocol for our study. The 

confidentiality and the data protection measures 

were strictly observed all the time during the study. 

 

Results 

Data were collected from 245 patients according to 

inclusion criteria of the study. Among the 245 

patients included in the study, 45 (18.4%) 

experienced liver dysfunction following cardiac 

surgery, defined as elevated liver enzymes 

exceeding three times the upper limit of normal 

within the first 7 days postoperatively. The 

demographic characteristics of the study 

population are summarized in Table 1. The mean 

age of the patients was 57.89 ± 8.09 years with a 

majority being male (65%). The most common 

comorbidities were hypertension (52%), diabetes 

mellitus (30%), and hyperlipidemia (25%). 

 

Table 01: Demographic data of patients 
Variable Value 

Age (years) 57.89 ± 8.09 

Gender (Male/Female) 160/85 

Hypertension (%) 52 

Diabetes (%) 30 

Hyperlipidemia (%) 25 

Type of Surgery 

CABG (%) 65 

Valve Replacement (%) 35 

CPB Duration (min) 90 ± 20 

 

The study observed significant alterations in 

various laboratory parameters between the 

preoperative and postoperative periods among 

patients undergoing cardiac surgery. 

Postoperatively, there was a notable increase in 

liver enzymes, with alanine transaminase (ALT) 

rising from 25± 10 U/L to 75± 30 U/L  and 

aspartate transaminase (AST) from 30±12 U/L to 

80 U/L (± 35), suggesting hepatic injury or stress. 

Similarly, total bilirubin levels elevated from 0.8 

mg/dL (± 0.3) to 1.5 mg/dL (± 0.6), indicative of 

impaired liver function. Glucose metabolism was 

also affected, as fasting plasma glucose rose from 

120 mg/dL (± 20) to 160 mg/dL (± 30), 

accompanied by an increase in hemoglobin A1c 

from 6.5% (± 0.5) to 7.8% (± 0.7), indicating 

worsened glycemic control. Additionally, serum 

insulin levels surged from 10 µU/mL (± 3) to 15 

µU/mL (± 5), possibly reflecting insulin resistance 

postoperatively. Lipid profiles showed a rise in 

low-density lipoprotein (LDL) cholesterol from 

110 mg/dL (± 20) to 140 mg/dL (± 25). 

Furthermore, markers of inflammation, such as 

high-sensitivity C-reactive protein (hs-CRP), 

doubled from 2.5 mg/L (± 1.0) to 5.0 mg/L (± 1.5), 

suggesting a heightened inflammatory response. 

Renal function declined, evidenced by increased 

creatinine from 0.9 mg/dL (± 0.2) to 1.2 mg/dL (± 

0.3) and blood urea nitrogen (BUN) from 15 mg/dL 

(± 5) to 20 mg/dL (± 8). 

 

Table 02: Preoperative and postoperative laboratory data 
Laboratory Parameter Preoperative Mean (SD) Postoperative Mean (SD) 

Alanine Transaminase (ALT) 25 U/L (± 10) 75 U/L (± 30) 

Aspartate Transaminase (AST) 30 U/L (± 12) 80 U/L (± 35) 

Total Bilirubin 0.8 mg/dL (± 0.3) 1.5 mg/dL (± 0.6) 

Fasting Plasma Glucose 120 mg/dL (± 20) 160 mg/dL (± 30) 

Hemoglobin A1c 6.5% (± 0.5) 7.8% (± 0.7) 

Serum Insulin 10 µU/mL (± 3) 15 µU/mL (± 5) 

Low-Density Lipoprotein (LDL) Cholesterol 110 mg/dL (± 20) 140 mg/dL (± 25) 

High-Sensitivity C-Reactive Protein (hs-CRP) 2.5 mg/L (± 1.0) 5.0 mg/L (± 1.5) 

Creatinine 0.9 mg/dL (± 0.2) 1.2 mg/dL (± 0.3) 

Blood Urea Nitrogen (BUN) 15 mg/dL (± 5) 20 mg/dL (± 8) 

Albumin 4.0 g/dL (± 0.4) 3.5 g/dL (± 0.5) 

Prothrombin Time (PT) 12 seconds (± 2) 14 seconds (± 3) 

International Normalized Ratio (INR) 1.0 (± 0.1) 1.2 (± 0.2) 

Platelet Count 250 × 10^3/µL (± 50) 200 × 10^3/µL (± 40) 

White Blood Cell (WBC) Count 8.0 × 10^3/µL (± 2) 10.0 × 10^3/µL (± 3) 
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Discussion 

The findings of this study reveal how often and 

what factors relate to liver impairment in the 

postoperative period of heart surgery, bringing 

forth the badly needed information about a poorly 

looked into phenomenon [12].  Timely diagnosis of 

different predictors including independent factors 

of the liver dysfunction was carried out. The 

advanced age, the longer duration of the 

cardiopulmonary bypass (CPB), and the higher 

body mass index (BMI) were significant risk 

factors, which were consistent with previous 

studies that showed the impact of the patient 

demographics and intraoperative variables on the 

postoperative outcomes [13]. The alerts arise 

nonetheless and reveal that the patient with the 

highest risk involved need special precautions and 

proactive management measures to safeguard from 

the chance of liver dysfunction [14]. The liver 

function abnormalities in patients are of serious 

concern because they have shown a close 

association with the adverse clinical outcomes 

which further highlights the need for early 

detections and interventions. Patients who develop 

liver problems often stay in hospital for a longer 

period, have a higher chance of postoperative 

complications, and the healthcare cost is higher 

[15]. Hence, interventions targeted on pre-emptive 

or minimal liver impairment such optimizing 

introperative hemodynamics, reducing CPB time, 

postoperative liver function monitoring early, can 

be looked into in order to advance the chance of 

success. Although there seems to be a clear 

association between liver dysfunction and adverse 

events after cardiac surgery, some of the most 

commonly used risk evaluation models do not take 

it into consideration, and other seem not to 

adequately assess the risks [16]. The results of our 

analysis provide a previously unknown 

quantification of dimensions of these relationships. 

The association of liver dysfunction not only with 

mortality, but also with neurological events, 

prolonged ventilation, sepsis, bleeding and/or need 

for transfusion and AKI may help in preoperative 

patient counselling, and even estimating 

individually varying financial investments [17]. 

Furthermore, the results of our work suggest that 

routine evaluation of liver scores might be helpful 

for preoperative evaluation of patients in cardiac 

surgery and may assist identifying high-risk 

patients in cases when classic surgical scores fail. 

 

Conclusion 

It is concluded that liver dysfunction following 

cardiac surgery is a significant complication, 

affecting approximately 18.4% of patients in this 

study. Advanced age, longer CPB duration, and 

higher BMI were identified as independent 

predictors of liver dysfunction. These findings 

underscore the importance of vigilant monitoring 

and proactive management strategies to mitigate 

the risk of liver injury and improve postoperative 

outcomes in cardiac surgery patients.  

 

References 

1. Kirov H, Caldonazo T, Audisio K, Rahouma 

M, Robinson NB, Cancelli G, Soletti GJ, 

Demetres M, Ibrahim M, Faerber G, Gaudino 

M, Doenst T. Association of liver dysfunction 

with outcomes after cardiac surgery-a meta-

analysis. Interact Cardiovasc Thorac Surg. 

2022 Nov 8;35(6):ivac280. doi: 

10.1093/icvts/ivac280. PMID: 36477871; 

PMCID: PMC9741516. 

2. Mendlovic J, Merin O, Fink D, Tauber R, 

Jacobzon E, Tager S. et al. The need for 

cardiac surgery differential tariffs in Israel at 

the era of ageing population and emerging 

technology: importance of procedure type and 

patient complexity as assessed by 

EuroSCORE. Isr J Health Policy 

Res 2021;10:1–9. 

3. Hawkins RB, Young BAC, Mehaffey JH, 

Speir AM, Quader MA, Rich JB. et al.; 

Investigators for the Virginia Cardiac Services 

Quality Initiative. Model for end-stage liver 

disease score independently predicts mortality 

in cardiac surgery. Ann Thorac 

Surg 2019;107:1713–9. 

4. Gopaldas RR, Chu D, Cornwell LD, Dao TK, 

LeMaire SA, Coselli JS. et al. Cirrhosis as a 

moderator of outcomes in coronary artery 

bypass grafting and off-pump coronary artery 

bypass operations: a 12-year population-

based study. Ann Thorac Surg 2013;96:1310–

5. 

5. Filardo G, Damiano RJ Jr, Ailawadi G, 

Thourani VH, Pollock BD, Sass DM. et 

al. Epidemiology of new-onset atrial 

fibrillation following coronary artery bypass 

graft surgery. Heart 2018;104:985–92. 

6. Caldonazo T, Kirov H, Rahouma M, Robinson 

NB, Demetres M, Gaudino M. et al. Atrial 

fibrillation after cardiac surgery: a systematic 

review and meta-analysis. J Thorac 

Cardiovasc Surg 2021;164:558–64. 

7. Diab M, Sponholz C, von Loeffelholz C, 

Scheffel P, Bauer M, Kortgen A. et al. Impact 

of perioperative liver dysfunction on in-

hospital mortality and long-term survival in 

infective endocarditis patients. Infection 20 

17;45:857–66. 



Frequency Of Liver Dysfunction After Cardiac Surgery                                                                                    Section A-Research Paper 

 

 

Eur. Chem. Bull. 2024, 13(Regular Issue 6), 73 – 77  77 

8. Villani, R., Loizzi, D., Sacco, A. F., Mirabella, 

L., Santoliquido, M., Mongiello, D., Sollitto, 

F., & Serviddio, G. (2023). Prevalence and 

clinical relevance of liver dysfunction after 

thoracic surgery: A retrospective study 

. Scientific Reports, 13(1), 1-10. https://doi. 

org/10.1038/s41598-023-49427-0 

9. Piccioni F, Droghetti A, Bertani A, Coccia C, 

Corcione A, Corsico AG, Crisci R, Curcio C, 

Del Naja C, Feltracco P, Fontana D, Gonfiotti 

A, Lopez C, Massullo D, Nosotti M, Ragazzi 

R, Rispoli M, Romagnoli S, Scala R, 

Scudeller L, Taurchini M, Tognella S, Umari 

M, Valenza F, Petrini F; AIPO, Associazione 

Italiana Pneumologi Ospedalieri; SIAARTI, 

Società Italiana di Anestesia Analgesia 

Rianimazione Terapia Intensiva; SIC, Società 

Italiana di Chirurgia; SICT, Società Italiana di 

Chirurgia Toracica; SIET, Società Italiana di 

Endoscopia Toracica; SIP, Società Italiana di 

Pneumologia. Recommendations from the 

Italian intersociety consensus on 

Perioperative Anesthesa Care in Thoracic 

surgery (PACTS) part 2: intraoperative and 

postoperative care. Perioper Med (Lond). 

2020 Oct 23;9:31. doi: 10.1186/s13741-020-

00159-z. PMID: 33106758; PMCID: 

PMC7582032. 

10. Zhou W, Wang G, Liu Y, Tao Y, Du Z, Tang Y, 

Qiao F, Liu Y, Xu Z. Outcomes and risk 

factors of postoperative hepatic dysfunction in 

patients undergoing acute type A aortic 

dissection surgery. J Thorac Dis. 2019 

Aug;11(8):3225-3233. doi: 10.21037/jtd.2019 

.08.72. PMID: 31559024; PMCID: PMC675 

3406. 

11. Ray S, Mehta NN, Golhar A, Nundy S. Post 

hepatectomy liver failure - A comprehensive 

review of current concepts and controversies. 

Ann Med Surg (Lond). 2018 Aug 23;34:4-10. 

doi: 10.1016/j.amsu.2018.08.012. PMID: 

30181871; PMCID: PMC6120608. 

12. Ray S, Mehta NN, Golhar A, Nundy S. Post 

hepatectomy liver failure - A comprehensive 

review of current concepts and controversies. 

Ann Med Surg (Lond). 2018 Aug 23;34:4-10. 

doi: 10.1016/j.amsu.2018.08.012. PMID: 

30181871; PMCID: PMC6120608. 

13. Kim S.H., Kang D.R., Lee J.G. Early 

predictor of mortality due to irreversible 

posthepatectomy liver failure in patients with 

hepatocellular carcinoma. World J. 

Surg. 2013;37:1028–1033. 

14. Reitz KM, Marroquin OC, Zenati MS, 

Kennedy J, Korytkowski M, Tzeng E, 

Koscum S, Newhouse D, Garcia RM, Vates J, 

Billiar TR, Zuckerbraun BS, Simmons RL, 

Shapiro S, Seymour CW, Angus DC, 

Rosengart MR, Neal MD. Association 

Between Preoperative Metformin Exposure 

and Postoperative Outcomes in Adults With 

Type 2 Diabetes. JAMA Surg. 2020 Jun 

1;155(6):e200416. doi: 

10.1001/jamasurg.2020.0416. Epub 2020 Jun 

17. PMID: 32267474; PMCID: 

PMC7142798. 

15. Lin CS, Chang CC, Yeh CC, Chang YC, Chen 

TL, Liao CC. Outcomes after surgery in 

patients with diabetes who used metformin: a 

retrospective cohort study based on a real-

world database. BMJ Open Diabetes Res 

Care. 2020 Nov;8(2):e001351. doi: 10.1136 

/bmjdrc-2020-001351. PMID: 33257420; 

PMCID: PMC7705543. 

16. Villani R, Loizzi D, Sacco AF, Mirabella L, 

Santoliquido M, Mongiello D, Sollitto F, 

Serviddio G. Prevalence and clinical 

relevance of liver dysfunction after thoracic 

surgery: a retrospective study. Sci Rep. 2023 

Dec 27;13(1):23045. doi: 10.1038/s41598-

023-49427-0. PMID: 38155193; PMCID: 

PMC10754851. 

17. Raveendran D, Penny-Dimri JC, Segal R, 

Smith JA, Plummer M, Liu Z, Perry LA. The 

prognostic significance of postoperative 

hyperbilirubinemia in cardiac surgery: 

systematic review and meta-analysis. J 

Cardiothorac Surg. 2022 May 26;17(1):129. 

doi: 10.1186/s13019-022-01870-2. PMID: 

35619178; PMCID: PMC9137213. 

https://doi.org/10.1038/s41598-023-49427-0
https://doi.org/10.1038/s41598-023-49427-0



