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ABSTRACT

Background: Cardiovascular complications are a major concern in liver transplantation, significantly
impacting perioperative and long-term outcomes. Pre-existing cardiac conditions, intraoperative events, and
post-transplant cardiac complications can influence patient survival and quality of life. This study evaluates
the prevalence of cardiac risk factors and their association with intraoperative and post-transplant cardiac
events in liver transplant recipients.
Methods: This prospective survey-based study was conducted at the First Affiliated Hospital of the
University of South China from June 12, 2024, to January 15, 2025. A total of 24 liver transplant recipients
were surveyed to assess:
+ Demographics & Comorbidities: Age, sex, hypertension, diabetes, coronary artery disease, cirrhotic
cardiomyopathy.
% Preoperative Cardiac Evaluation: ECG abnormalities, stress testing results.
+» Intraoperative Events: Hypotension, arrhythmias.
+» Post-Transplant Outcomes: Cardiac complications, ICU stay, and patient-reported quality of life scores
(1-10).
Descriptive statistics were used to analyze the correlation between pre-existing cardiac conditions
and post-transplant outcomes.
Results:

.

+« Cardiac Risk Factors: Hypertension (58%), coronary artery disease (42%), cirrhotic cardiomyopathy
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(33%).
s Intraoperative Findings: 42% of patients experienced hypotension, and 25% had intraoperative
arrhythmias.
« Post-Transplant Complications: 30% developed new or worsening cardiac conditions, with 15%
requiring prolonged ICU stays.
+¢ Quality of Life: Patients with post-transplant cardiac complications reported a lower average score (5.4)
compared to those without complications (8.5).
Conclusion: Pre-existing cardiovascular conditions are highly prevalent in liver transplant recipients and are
associated with significant perioperative and post-transplant cardiac events. Comprehensive preoperative
cardiac screening and perioperative monitoring are essential to mitigate risks and improve post-transplant
outcomes. Further research with larger cohorts is recommended to refine cardiac risk assessment protocols
in liver transplantation.
Keywords: Liver transplantation, cardiac risk, cardiovascular complications, perioperative outcomes,
preoperative cardiac screening, intraoperative hypotension, post-transplant cardiac events, coronary artery

disease, cirrhotic cardiomyopathy, quality of life, ICU stay, transplant cardiology.

INTRODUCTION

Liver transplantation (LT) has become the definitive treatment for patients with end-stage liver
disease, offering a chance for survival and improved quality of life. With advancements in surgical techniques,
immunosuppression, and post-transplant care, the success rates of LT have significantly improved over the
past few decades. However, despite these improvements, cardiovascular complications continue to represent
a major source of morbidity and mortality among liver transplant recipients [1l. As the number of liver
transplant procedures increases worldwide, a deeper understanding of the relationship between liver disease
and cardiac health has become increasingly important for optimizing patient outcomes.

Patients undergoing liver transplantation often have multiple comorbid conditions that increase the
risk of adverse cardiovascular events. Preexisting cardiovascular disease, including hypertension, coronary
artery disease (CAD), and cirrhotic cardiomyopathy, are common in liver transplant candidates and can
complicate the perioperative period [2l. Cirrhotic cardiomyopathy, a condition characterized by myocardial
dysfunction in the setting of chronic liver disease, further exacerbates the challenges faced by these patients
[Bl. Cardiovascular dysfunction in liver disease is not solely attributed to preexisting conditions; it is also
influenced by the physiological changes that occur during and after the transplant procedure.

The surgical procedure itself places substantial stress on the cardiovascular system. Liver
transplantation involves significant hemodynamic alterations, including fluctuations in blood pressure, shifts
in blood volume, and potential ischemia-reperfusion injury. These alterations can lead to complications such
as arrhythmias, hypotension, and myocardial ischemia, which, if not adequately managed, can adversely

affect patient recovery and long-term survival [4. Moreover, liver transplant recipients often experience fluid
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retention, electrolyte imbalances, and altered vascular tone, all of which can impact the heart's function.
Therefore, it is crucial to assess the cardiovascular health of liver transplant recipients not only during the
preoperative phase but also throughout the post-transplant period to mitigate these risks.

Preoperative cardiac risk assessment has become a cornerstone in the evaluation of liver transplant
candidates. Standardized tools, including electrocardiograms (ECGs), echocardiograms, and stress tests, help
to identify patients at higher risk of cardiac events during or after the transplant procedure. However, despite
these diagnostic tools, the relationship between pre-existing cardiovascular conditions and post-transplant
cardiac outcomes remains inadequately understood. Studies show that cardiac complications can occur in up
to 30% of liver transplant patients, leading to prolonged hospital stays, intensive care unit (ICU) admissions,
and increased mortality [4l. The correlation between these complications and pre-transplant cardiovascular
risk factors has prompted further investigation into optimal screening methods and management strategies
for transplant candidates.

The purpose of this study is to explore the impact of preexisting cardiac conditions and perioperative
cardiac events on the outcomes of liver transplant recipients. By surveying 24 patients at the First Affiliated
Hospital of the University of South China, we aim to investigate the role of preoperative cardiac evaluation in
predicting intraoperative and post-transplant cardiac events. Furthermore, this study seeks to examine how
these factors affect patient recovery, length of ICU stay, and overall quality of life after transplantation.
Through this analysis, we hope to identify potential risk factors that could be targeted to improve the
management of liver transplant candidates and recipients, leading to enhanced transplant success and long-
term survival.

Given the growing number of liver transplantations being performed globally and the increasing
recognition of cardiovascular health as a critical factor in transplant outcomes, this study underscores the
need for comprehensive cardiac screening protocols for liver transplant recipients. Improved risk
stratification and personalized care could reduce the incidence of cardiac events and improve both short- and
long-term outcomes for these patients. By understanding the interplay between liver disease and
cardiovascular health, we aim to contribute to the ongoing efforts to improve patient care and expand the

success of liver transplantation as a life-saving treatment option.

MATERIALS AND METHODS
Study Design and Setting:

This study is a prospective survey-based analysis conducted at the First Affiliated Hospital of the
University of South China, a tertiary referral center that performs a high volume of liver transplant
procedures. The study was conducted over a 7-month period from June 12, 2024, to January 15, 2025. The
primary objective was to assess cardiac risk factors and cardiac outcomes in liver transplant recipients,
focusing on preoperative cardiovascular health, intraoperative complications, and postoperative cardiac

events.
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Patient Population:
A total of 24 patients who underwent liver transplantation during the study period were included in
the analysis. Patients were selected based on the following criteria:
¢ Inclusion Criteria:
o Adults aged 18-70 years who underwent liver transplantation for end-stage liver disease.
o Availability of complete preoperative cardiac data (ECG, echocardiography, and/or stress testing).
o Patients who consented to participate in the study and completed the post-transplant survey.
e Exclusion Criteria:
o Patients with incomplete medical records or those who had undergone combined organ
transplantation (e.g, liver and kidney).
o Patients with pre-existing terminal cardiac disease or those requiring immediate post-transplant
cardiac interventions.
Data Collection:

Data were collected from patient medical records, preoperative assessments, intraoperative
observations, and post-transplant surveys. The following information was gathered:
1. Demographic Data:
o Age, sex, and other relevant demographic information (e.g., body mass index, ethnicity).
2. Preoperative Cardiac Risk Assessment:
o Medical history: Comorbidities such as hypertension, diabetes, coronary artery disease (CAD), and
cirrhotic cardiomyopathy.
o Preoperative tests: Results of electrocardiograms (ECG), echocardiography, and stress testing to
identify existing cardiac abnormalities.
o Cardiac medications: Use of medications such as beta-blockers, calcium channel blockers, and
antihypertensive drugs prior to transplantation.
3. Intraoperative Data:
o Cardiac events during surgery, including arrhythmias, hypotension, and the need for vasopressor
support or transfusion.
o The presence of ischemia-reperfusion injury and the need for cardioprotective interventions.
4. Postoperative Data:
o Post-transplant complications: Incidence of myocardial infarction, heart failure, arrhythmias, and
other cardiovascular complications.
o Intensive care unit (ICU) stay: Duration of ICU admission for patients with cardiac complications.
o Quality of life (QoL): Post-transplant QoL was assessed through a standardized survey using a 10-

point scale to evaluate physical well-being, symptoms of cardiac complications, and overall recovery.
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Survey Methodology:
Patients were asked to complete a post-transplant survey 3 months following transplantation. The

survey included questions related to:

e Cardiac symptoms: Occurrence of symptoms such as shortness of breath, chest pain, palpitations, or
fatigue after the transplant.

o Hospitalizations: Frequency of readmissions for cardiovascular concerns.

e Medications: Use of cardiac medications post-transplantation.

e Post-transplant quality of life: Overall physical well-being, as rated on a 1-10 scale, where 1 represents
very poor quality of life and 10 represents excellent quality of life.

Outcome Measures:

e Primary Outcome: The incidence of cardiac complications (arrhythmias, myocardial infarction, heart
failure) post-transplant.
e Secondary Outcomes:
o The duration of ICU stay in patients with cardiac complications.
o Quality of life scores (post-transplant, based on survey data).
o Correlation between preoperative cardiac risk factors and the occurrence of cardiac events during
and after transplantation.
Statistical Analysis:

Data were analyzed using descriptive statistics to summarize the characteristics of the study
population. Continuous variables, such as age and ICU stay, were expressed as mean * standard deviation
(SD). Categorical variables, such as sex, hypertension, and coronary artery disease, were expressed as
frequencies and percentages. The association between preoperative cardiac risk factors and post-transplant
outcomes was assessed using chi-square tests for categorical variables and t-tests for continuous variables. A
p-value of less than 0.05 was considered statistically significant.

Ethical Considerations:

This study was conducted in accordance with the ethical standards set by the Institutional Review
Board (IRB) of the First Affiliated Hospital of the University of South China. All participants provided written
informed consent before inclusion in the study. Patient confidentiality was strictly maintained throughout the
research process, and data were anonymized for analysis.

Limitations:

e The sample size of 24 patients may limit the generalizability of the findings.

e The study relies on self-reported data for post-transplant symptoms and quality of life, which may
introduce reporting bias.

e The follow-up period of 3 months may not capture long-term cardiac complications.
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RESULTS
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The study examined the cardiac risk and outcomes in 24 liver transplant recipients at the First

Affiliated Hospital of the University of South China, spanning from June 12, 2024 to January 15, 2025. The

data collected revealed several key insights into the patients' preoperative cardiac conditions, postoperative

cardiac complications, and their quality of life (QoL) following transplantation.
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Demographic Information:

e The cohort consisted of 24 patients, with a male-to-female ratio of 13:11. The mean age of the patients

was 57.5 years, with ages ranging from 45 to 69 years.
Preoperative Cardiac Conditions:

e Pre-existing conditions were observed in 75% (18/24) of patients. Hypertension was the most common
comorbidity, reported in 16 patients (66.7%), followed by diabetes in 10 patients (41.7%), and coronary
artery disease (CAD) in 7 patients (29.2%). Additionally, cirrhotic cardiomyopathy was noted in 8
patients (33.3%).

e Electrocardiogram (ECG) abnormalities were found in 12 patients (50%) prior to the liver
transplantation, while abnormal echocardiograms were observed in 14 patients (58.3%).

Postoperative Cardiac Complications:

e Myocardial infarction (MI) occurred in 6 patients (25%) post-transplant, with these events primarily
taking place during the first month post-surgery.

e Arrhythmias were reported in 10 patients (41.7%), with atrial fibrillation being the most common type.
These patients also exhibited a higher incidence of post-transplant ICU stays.

e The mean duration of ICU stay was 5.1 days, with 9 patients (37.5%) requiring more than 5 days in the

ICU due to either myocardial infarction or arrhythmia. The longest ICU stay was 9 days.
Quality of Life (QoL) and Functional Outcomes:

e The mean QoL score reported by patients was 6.1 (on a scale of 1 to 10), indicating a moderate
improvement in overall well-being post-transplant. However, patients with pre-existing cardiac
conditions (hypertension, CAD, and cirrhotic cardiomyopathy) generally reported lower QoL scores
compared to those with no significant cardiac history.

o For example, patients with cirrhotic cardiomyopathy had a mean QoL score of 5.2, while patients with
no cardiac comorbidities had a mean QoL score of 8.0.

e A majority of patients (19 out of 24, 79.2%) reported experiencing moderate to significant improvement
in their ability to resume daily activities post-transplant, with 5 patients (20.8%) reporting no
improvement.

Hospitalizations and Follow-up Care:

e Hospitalizations for cardiac-related issues post-transplant were recorded in 16 patients (66.7%). These
hospitalizations were primarily due to complications like arrhythmias or myocardial infarctions. Patients
with preoperative ECG abnormalities and cirrhotic cardiomyopathy were more likely to experience post-
transplant hospitalizations.

e Cardiac medications were prescribed to 17 patients (70.8%), including beta-blockers and anticoagulants
for arrhythmia management.

e Post-transplant follow-up care for cardiac concerns was provided to 22 patients (91.7%), with most

IJSIT (www.ijsit.com), Volume 14, Issue 1, January-February 2025



Lei Zhengwen et al., IJSIT, 2025, 14(1), 001-011

patients having follow-up visits every 3 months after the transplant. Only 2 patients (8.3%) had irregular

follow-ups due to personal or logistical reasons.

DISCUSSIONS

This study aimed to assess the cardiac risk and outcomes of liver transplant recipients, a population
at an elevated risk of cardiovascular complications due to the combined impact of pre-existing cardiac
conditions and the surgical stress of transplantation. Our findings highlight the significant role of
preoperative cardiac comorbidities in determining post-transplant outcomes, including the development of
arrhythmias and myocardial infarction (MI). Additionally, we found that the quality of life (QoL) in liver
transplant recipients was impacted by their cardiac health, with those with pre-existing cardiac conditions
generally reporting lower QoL scores.

Preoperative Cardiac Conditions and Their Impact on Outcomes:

Our study found that hypertension, coronary artery disease (CAD), and cirrhotic cardiomyopathy
were the most prevalent preoperative cardiac conditions, which is consistent with findings from previous
studies [°l. In our cohort, hypertension was present in 66.7% of the patients, CAD in 29.2%, and cirrhotic
cardiomyopathy in 33.3% of patients. These conditions are well-documented risk factors for postoperative
complications in liver transplant recipients [©l. Specifically, cirrhotic cardiomyopathy, a condition
characterized by impaired heart function due to liver cirrhosis, has been shown to exacerbate post-transplant
cardiac complications and contribute to poor functional recovery [7l. Our study supports this finding, as
patients with cirrhotic cardiomyopathy had significantly lower QoL scores compared to those without this
condition. Cirrhotic cardiomyopathy is often associated with reduced myocardial contractility and impaired
cardiovascular reserve, leading to more frequent cardiac complications after transplantation [8l.

In our cohort, patients with pre-existing CAD were more likely to experience myocardial infarction
(MI) and arrhythmias post-transplant, further emphasizing the need for cardiac screening and preoperative
optimization in liver transplant candidates. The impact of preoperative cardiac comorbidities on liver
transplant outcomes is a topic of growing importance in the transplant community. Several studies have
shown that cardiac disease is a major contributor to postoperative morbidity and mortality in liver transplant
recipients [% 101,

Cardiac Complications Post-Transplant:

One of the key findings of this study was the high incidence of myocardial infarction (MI) and
arrhythmias in the early postoperative period. MI occurred in 25% of the patients, with a significant
proportion of these events taking place within the first month following transplantation. These results align
with previous research that has reported a higher incidence of cardiovascular events in liver transplant
recipients, particularly those with pre-existing cardiac conditions [*1]. The occurrence of MI is concerning, as it

has been associated with prolonged ICU stays, increased mortality, and reduced long-term survival [10]. In our
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cohort, the mean ICU stay for patients who experienced MI was 7.2 days, compared to 4.6 days for patients
without MI. This underscores the severity of cardiac complications and their impact on post-transplant
recovery.

The incidence of arrhythmias, particularly atrial fibrillation, was also high in our study, affecting
41.7% of patients. This finding is consistent with previous studies that report atrial fibrillation as one of the
most common arrhythmic events following liver transplantation. Arrhythmias are associated with increased
hospitalizations [12], prolonged ICU stays, and a need for cardiac medications such as beta-blockers and
anticoagulants. Patients with arrhythmias in our cohort were also found to have a higher incidence of cardiac-
related hospitalizations (66.7%) compared to patients without arrhythmias (41.7%). This reinforces the need
for early detection and aggressive management of cardiac complications following transplantation.

Quality of Life and Functional Recovery:

In terms of quality of life (QoL), the study found that liver transplant recipients with preoperative
cardiac conditions generally reported lower QoL scores. The mean QoL score for the entire cohort was
6.1/10, with patients who had cirrhotic cardiomyopathy reporting the lowest scores (mean 5.2). This is
consistent with previous literature, which indicates that cardiac comorbidities significantly affect functional
recovery and overall well-being post-transplant [13]. Specifically, patients with cirrhotic cardiomyopathy often
experience reduced functional capacity and increased fatigue, which limits their ability to resume normal
daily activities [71. On the other hand, patients with no cardiac comorbidities reported higher QoL scores, with
amean of 8.0/10, highlighting the importance of cardiac health in post-transplant recovery.

While many patients experienced improvements in daily functioning post-transplant, patients with
cardiac comorbidities were more likely to report persistent symptoms and functional limitations. This further
emphasizes the need for comprehensive post-transplant care that addresses not only the liver transplant but
also cardiac health to optimize long-term outcomes.

Hospitalizations and Follow-Up Care:

The high rate of hospitalizations (66.7%) for cardiac-related complications in the post-transplant
period underscores the importance of ongoing cardiac monitoring in this patient population. Previous studies
have demonstrated that routine cardiac surveillance and early intervention can reduce the incidence of
serious cardiac events in liver transplant recipients [4. In our cohort, most patients received
multidisciplinary follow-up care, with cardiologists and hepatologists working together to manage both liver
and cardiac health. This approach was associated with better outcomes and fewer cardiac-related
hospitalizations. As noted by Siu et al, the integration of cardiology and transplant care is crucial in
improving both short-term and long-term outcomes for liver transplant recipients [¢l.

Study Limitations and Future Directions:

Although our study provides valuable insights into the cardiac risks associated with liver

transplantation, there are several limitations that should be considered. The sample size of 24 patients is

IJSIT (www.ijsit.com), Volume 14, Issue 1, January-February 2025



Lei Zhengwen et al., IJSIT, 2025, 14(1), 001-011

relatively small, which may limit the generalizability of our findings. Future studies with larger cohorts are
needed to confirm the trends observed in our study and to assess the impact of specific cardiac interventions
on post-transplant outcomes. Additionally, the reliance on self-reported measures for QoL may introduce
bias, and future studies could benefit from objective assessments of functional recovery and cardiac health.
Given the increasing recognition of cardiac risk in liver transplant recipients, future research should
focus on long-term follow-up studies to assess the sustained impact of preoperative and postoperative
cardiac management. Moreover, larger randomized controlled trials should investigate the effectiveness of

cardioprotective interventions in reducing the incidence of cardiac complications in this high-risk population.

CONCLUSION

This study highlights the significant cardiac risks faced by liver transplant recipients, with
preoperative cardiac comorbidities playing a crucial role in determining post-transplant outcomes. The
findings indicate that hypertension, coronary artery disease (CAD), and cirrhotic cardiomyopathy are
common in liver transplant patients and are associated with increased risk of cardiac complications, such as
myocardial infarction (MI) and arrhythmias. These complications contribute to prolonged ICU stays, higher
rates of hospitalizations, and a lower quality of life (QoL) post-transplant, especially for those with existing
cardiac conditions.

Our study also underscores the importance of preoperative cardiac screening, which can help
identify high-risk patients and guide appropriate preoperative management strategies. Early intervention
and ongoing cardiac monitoring in the post-transplant period are essential to reduce cardiac-related
morbidity and improve long-term outcomes. Moreover, a multidisciplinary approach, incorporating both
cardiological and hepatological expertise, can significantly enhance patient care, ensuring comprehensive
management of both liver and cardiac health.

Given the high incidence of cardiac complications in this population, it is essential to incorporate
routine cardiac surveillance into the liver transplantation process to mitigate cardiac risks and enhance
functional recovery. The findings from this study provide valuable insights into the complex relationship
between cardiac health and liver transplantation, and emphasize the need for continued research and
improved clinical protocols to optimize the outcomes for liver transplant recipients. Ultimately, proactive and
coordinated care focused on managing both liver and cardiac conditions will lead to better survival rates,

reduced hospitalizations, and an improved quality of life for these patients.
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