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Reconsidering the Role of Mitochondria in Nutrient Sensing

Richard Kibbey (Yale University, USA)
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The nutrient environment has to first be “sensed” if cellular, tissue, and organismal metabolic homeostasis are to be maintained. 
Some signals, such as insulin, glucagon, and GLP-1, work through cell surface receptors. But, for such hormones to be 
secreted, nutrient sensing cells must first utilize metabolism-based “sensing” of nutrients like glucose, amino acids and fats. 
Oxidative synthesis of ATP by the mitochondria (OxPhos) has largely been ascribed the role of transmitting nutrient levels to 
the secretory apparatus. If such a system were even bioenergetically possible, it would make them perilously susceptible to 
death when energy levels are low. However, the first human inborn error in mitochondrial metabolism that impacted insulin 
secretion, GDHH545Y, indicated there must be another explanation that did not involve OxPhos. Instead of making ATP, the 
cell’s metabolism has been rewired to make the much higher energy containing metabolite phosphoenolpyruvate in the PEP 
cycle that is then triggers the depolarization that releases insulin. This revised role of how mitochondrial are involved in energy 
sensing throughout the body has important implications for balancing energy storage and utilization. 
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Bariatric Surgery in Patients with Advanced Heart Failure

Kyung-Hee Kim (Incheon Sejong Hospital, Korea)
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Background:
Obesity is increasingly recognized as a critical factor complicating the management of advanced heart failure (HF). The 
intersection of obesity and HF presents unique challenges, especially in patients requiring advanced therapies such as left 
ventricular assist devices (LVADs) and heart transplantation. Obesity not only exacerbates the hemodynamic and metabolic 
demands on the failing heart but also increases the risk of post-transplant complications, such as graft failure and infections. 
As bariatric surgery has emerged as a viable treatment option for severe obesity, its role in the management of advanced 
heart failure patients is gaining attention. This review lecture will discuss the clinical benefits, challenges, and current evidence 
surrounding the use of bariatric surgery in this high-risk population.

Objectives:
This lecture aims to provide a comprehensive overview of the following topics:

1.	 The impact of obesity on the progression of advanced heart failure and its implications for treatment strategies.
2.	 The role of bariatric surgery in improving candidacy for heart transplantation by addressing obesity-related 

contraindications.
3.	 The effects of bariatric surgery on the management and outcomes of patients with LVADs, including potential reductions 

in device-related complications.
4.	 The considerations for perioperative and postoperative management of advanced heart failure patients undergoing 

bariatric surgery, with an emphasis on cardiac optimization, mechanical circulatory support, and multidisciplinary care.

Key Findings:
The existing evidence suggests that bariatric surgery can lead to significant weight loss and improvements in comorbid 
conditions, such as diabetes and hypertension, which are pivotal in managing advanced heart failure. Studies indicate that 
post-bariatric surgery weight reduction can enhance cardiac function, decrease pulmonary artery pressures, and improve right 
ventricular performance. These benefits are particularly relevant for heart transplantation candidates, as achieving a lower BMI 
can enhance transplant candidacy and reduce perioperative risks. In patients with LVADs, bariatric surgery may reduce the 
incidence of device-related complications, such as driveline infections and systemic inflammation, by decreasing overall body 
mass and improving metabolic health.

Challenges and Considerations:
While bariatric surgery offers promising benefits, the procedure in heart failure patients carries substantial risks, particularly 
related to perioperative management and postoperative recovery. Advanced heart failure patients, especially those requiring 
LVAD support or listed for transplantation, need tailored preoperative optimization and close monitoring for complications 
such as hemodynamic instability, wound healing issues, and respiratory failure. A multidisciplinary approach involving 
cardiologists, cardiothoracic surgeons, bariatric surgeons, anesthesiologists, and nutritionists is critical to ensuring successful 
outcomes in this complex patient population.

Conclusion:
Bariatric surgery represents a potential pathway to improving outcomes in patients with advanced heart failure, particularly 
those who are candidates for heart transplantation or LVAD therapy. The procedure can alleviate the adverse effects of obesity 
on heart failure and improve the overall health status of these patients. However, the risks associated with bariatric surgery in 
this fragile population require meticulous perioperative planning and interdisciplinary collaboration. Future studies should 
focus on long-term outcomes, including transplant-free survival, quality of life, and the durability of cardiac improvements 
following weight loss.
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Body Composition and Its Associations with Disease Risk: 
Measures, Assessment Techniques, and Future Directions

Jonathan Bennett (University of Hawaii Cancer Center, USA)
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The proportions of fat, muscle, and bone that makeup overall body weight serve as a reflection of lifelong diet and physical 
activity. Measurement of these body composition components is essential to nutrition assessment as the quantification of 
these components can identify over/undernutrition, monitor growth and development, and track changes related to disease 
progression or treatment. The assessment of body composition therefore plays an integral role in the assessment of disease risk 
(e.g.; cardiovascular disease, type II diabetes, cancer) across the lifespan.

Body composition assessment methods continue to develop in terms of their feasibility and practicality, as well as the 
number and types of features available. Tools such as dual energy X-ray absorptiometry, bioelectrical impedance analysis, and 
3-dimensional optical imaging are now providing measurements of body composition and disease risk that were previously 
only available in specialized settings. By measuring and monitoring these body composition components, clinicians can detect 
changes that are more strongly associated with disease risk compared to traditional assessments like Body Mass Index (BMI). 
The range of assessment methods can identify whole-body and regional muscle and fat as well as other components such as 
visceral fat that are more closely linked to cardiovascular disease risk.

Understanding body composition and its related measures can significantly enhance disease risk assessment and patient 
monitoring across clinical settings. The measurements obtained from these tools can support the creation of tailored 
treatment plans that consider an individual’s unique body composition and goals. Additionally, they can provide valuable 
insights for public health strategies aimed at encouraging a health, weight management, and disease risk prevention. Areas 
for future development and improvement of these techniques include: improving the accuracy and features provided by body 
composition assessment methods, large-scale data collection of population health and features associated with disease risk, 
and the development of more comprehensive and accurate risk prediction models for various diseases.

This lecture will identify the current state of knowledge regarding key components of body composition useful for clinical 
monitoring of health and disease risk, highlight features and capabilities of various body composition assessment techniques, 
and identify areas for future research to improve the utility of body composition assessment across clinical and research 
settings. 


