- Session Title: Breath as a Biomarker: Respiratory Muscle Performance as a
Vital Sign in Chronic Disease

Session Description: Respiratory muscle performance is emerging as a powerful
biomarker and therapeutic target in the management of chronic diseases, with
inspiratory muscle training (IMT) demonstrating systemic benefits beyond pulmonary
health. Evidence shows that IMT improves exercise capacity, autonomic balance, and
quality of life across age-related conditions like heart failure, COPD, diabetes, and
neurologic disorders. This symposium will explore the mechanistic underpinnings,
clinical applications, and integration of respiratory muscle assessments and training into
the evolving practice of respiratory muscle training. Data from a recent study performed
by the speakers will provide the results of the first study examining the effects of
inspiratory muscle training on respiratory muscle performance and metabolomics in
heart failure from which the mechanistic underpinnings of IMT can be better understood.
The effects of IMT on metabolism in patients with heart failure will be described and a
laboratory session of both IMT and expiratory muscle training (EMT) will be provided.

- Teaching Method: Didactic lecture mixed with clinical application and
photos/videos as well as a laboratory session on respiratory muscle training.

- Objectives:

1. Understand the role IMT has in managing dyspnea and the pathophysiology of
chronic diseases.

2. Understand the many available methods to perform both IMT and EMT.

3. Understand the mechanisms of action of IMT on the cardiovascular, pulmonary,
and metabolic systems.

4. Perform both IMT and EMT using a variety of different methods.

- Clinician/educator takeaways/skills: Understanding the mechanisms of action
of IMT and EMT on skeletal muscle, the cardiovascular system, pulmonary
function, and oxygen consumption as well as applying and performing IMT and
EMT in subjects with chronic disease.

- Session Outline (90 min):
- Introduction and clinical relevance (5 min) - Cahalin
o Introduce speakers and brief overview of IMT and EMT

- Dyspnea in Older Adults with CVD - Prognostic, Clinically Impactful, and
Potentially Modifiable (20 min) — Forman



- Methods to Test and Train the Respiratory Muscles (15 min) — Cahalin

- Breath, Blood, and Biomarkers: Mechanistic Clues and Challenges from
Inspiratory Muscle Training in Heart Failure (20 min) - Haus

- IMT and EMT Laboratory Session with Question & Answer Period (25 min) — Al
Speakers

- Final Question & Answer Period (5 min) — All Speakers

- Content Level: Intermediate to Advanced
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. Biographical Information For Each Speaker:

Lawrence P. Cahalin PhD, PT, CCS is a Professor in the Department of Physical
Therapy at the University of Miami in Miami, Florida. He received his BS in Physical
Therapy at Saint Louis University, a MA in Physical Therapy at the University of lowa,
and a PhD in Gerontology at the University of Massachusetts Boston. He enjoys
integrating the interrelatedness of the cardiovascular, pulmonary, and muscular systems
using novel examination and management techniques. Dr. Cahalin has been actively
involved in clinical research and clinical practice in cardiovascular and pulmonary
physical therapy for over 40 years.

Daniel E Forman MD, FAHA, FACC is a geriatric cardiologist at the University of
Pittsburgh, Pittsburgh, PA. Dr. Forman specializes in cardiology and geriatric medicine
and is board-certified in geriatric medicine and cardiovascular disease by the American
Board of Internal Medicine. He practices at UPMC Senior Care Institute and is affiliated
with UPMC Presbyterian, UPMC Magee-Womens Hospital, and UPMC Shadyside. Dr.
Forman received his medical degree from George Washington University School of
Medicine and Health Sciences and completed his residency at St. Elizabeth's Medical
Center in Boston, Massachusetts, followed by fellowships at Harvard T.H. Chan School
of Public Health - Division of Aging and Beth Israel Deaconess Medical Center.

Jacob M. Haus PhD is an exercise physiologist at the University of Michigan, Ann
Arbor, MI. Dr. Haus is an associate professor of Movement Science and is the director
of the Human Bioenergetics Laboratory (HBL) at the University of Michigan School of



Kinesiology. Before his time at U-M, Dr. Haus taught and researched in the Department
of Kinesiology and Nutrition at the University of lllinois at Chicago and the Cleveland
Clinic. He completed his PhD in Human Bioenergetics at Ball State University. Dr. Haus
has published more than 50 articles in peer-reviewed journals, including the American
Journal of Physiology, Journal of Nutrition, and Journal of Applied Physiology, and has
written more than 60 scientific abstracts and conference proceedings for organizations,
including the American Diabetes Association and the American College of Sports
Medicine. He is an ad hoc reviewer for multiple journals in physiology and sports
science, and is a member of professional organizations such as the American
Physiological Society and the American Heart Association. As of this writing, Dr. Haus
has been awarded 14 grants. Dr. Haus and his lab research exercise physiology and
metabolism, specifically protein metabolism, skeletal muscle function with aging, and
glucose and lipid metabolism. He studies mechanisms of obesity, insulin resistance, and
diabetes, and how exercise and diet can reverse or prevent these conditions. His most
current research involves hyperglycemia-induced protein glycation.
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