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INTENDED LEARNERS
This program is intended for physi-
cians, cath lab teams and institutions 
treating heart failure patients, interest-
ed in learning more about future heart 
failure treatment technologies.

LEARNING OBJECTIVES
•   Understand the indications and proce-

dure of exercise right heart catheteriza-
tion (eRHC)

•   Learn how to establish a eRHC team, 
including, economic implications of the 
program and team member roles and 
responsibilities

•   Identify the collaboration of specialties, 
needed to create a heart failure team 
and determine the necessary pathways 
for patient referrals throughout the 
health care system

CLAIMING CREDIT
To be eligible for documentation of credit 
for each session attended, learners must 
participate in the activity and complete 
the activity evaluation. Participants who 
complete the evaluation online within 
active dates of the training will receive 
documentation of credit. Your certifi cate 
may not load if you are accessing it from a 
smartphone, or if your browser settings do 
not allow a new tab/window to open. 

Once a certifi cate has been claimed, physi-
cians and pharmacists may elect for cred-
its to be submitted on their behalf to their 
boards via additional fi elds that will appear 
within the Claim Certifi cate page. Credits 
must be submitted through this process 
to be reported to the American Board of 
Surgery and the National Association of 
Boards of Pharmacy.

Release Date: July 29, 2025 
Expiration Date: October 30, 2026 
Estimated Time to Complete: 0.25 hour
There is no fee associated with this activity.

CONTINUING EDUCATION
In support of im-
proving patient care, 
HMP Education is 
jointly accredited 
by the Accreditation 

Council for Continuing Medical Educa-
tion (ACCME), the Accreditation Council 
for Pharmacy Education (ACPE), and 
the American Nurses Credentialing 
Center (ANCC), to provide continuing 
education for the healthcare team. 

Note: This statement is not an indication 
of approved credits. Please see below for 
full accreditation details, including credit 
types and totals, for this activity. 

PHYSICIANS 
HMP Education designates this inter-
net enduring activity for a maximum 
of 0.25 AMA PRA Category 1 CreditTM. 
Physicians should claim only the credit 
commensurate with the extent of their 
participation in the activity. 

NURSES 
This continuing nursing education in-
ternet enduring activity awards 0.25 
contact hour. 

NURSE PRACTITIONERS 
American Academy of Nurse Practi-
tioners National Certifi cation Program 
accepts AMA PRA Category 1 CreditTM from 
organizations accredited by the ACCME. 

PHYSICIAN ASSISTANTS 
HMP Education has 
been authorized by the 
American Academy of 
PAs (AAPA) to award 
AAPA Category 1 CME 

credit for activities planned in accor-
dance with the AAPA CME Criteria. This 
internet enduring activity is designated 
for 0.25 AAPA Category 1 credit. Approv-
al is valid until October 30, 2026. PAs 
should only claim credit commensurate 
with the extent of their participation. 

ARDMS & CCI SONOGRAPHERS, 
TECHNICIANS,TECHNOLOGISTS
American Medical Association (AMA) 
Physicians Recognition Award, Catego-
ry I CME meets the requirements of the 
ARDMS Accepted Continuing Education 
Evaluation Model System (AACEEMS). You 
may submit your CME credits to ARDMS.

ARDMS Credentials
•   RDMS® Registered Diagnostic Medical 

Sonographer®
•   RDCS® Registered Diagnostic Cardiac So-

nographer®
•   RVT® Registered Vascular Technologist®
•   RPVI® Registered Physicians Vascular In-

terpretation®

This ACCME accredited opportunity meets 
the Category 1 CEU requirements of the Car-
diovascular Credentialing International (CCI) 
credential maintenance acceptance policy. 
You may submit your CME credits to CCI.

CCI Credentials
•   RCS: Registered Cardiac Sonographer
•   RVS: Registered Vascular Specialist
•   CCT: Certifi ed Cardiographic Technician
•   ACS: Advanced Cardiac Sonographer
•   CRAT: Certifi ed Rhythm Analysis Tech-

nician
•   RCES: Registered Cardiac Electrophysi-

ology Specialist

INTERNATIONAL 
RECOGNITION
Visit this link for countries and regions 
have reciprocity with the ACCME.

Visit this link for additional countries 
that accept ACCME-accredited continu-
ing medical education (CME). 

USE OF PROPRIETARY NAMES
This continuing medical education ac-
tivity may include device or medicine 
brand names for participant clarity 
purposes only, due to the presence of 
different branded versions of the same 
product. No product promotion or rec-
ommendation should be inferred.

UNAPPROVED AND/OR 
INVESTIGATIONAL USES OF 
DRUGS AND DEVICES
This activity may contain information 
about experimental and other uses of 
drugs or devices that are not currently ap-
proved by the European Medicines Agency 
(EMA) of the European Union or the Food 
and Drug Administration (FDA) of the 
United States. Participants are strongly 
encouraged to consult approved product 
labeling for any drug or device mentioned 
in this activity before use. The opinions 
expressed during this activity are the opin-
ions of the respective authors, presenters, 
or moderators and do not necessarily re-
fl ect the opinions of HMP Education.

DISCLAIMERS
The material presented and related dis-
cussions are not intended to be medical 
advice, and the presentation or discus-
sion of such material is not intended to 
create and does not establish a provid-
er-patient relationship. Medical advice 
of any nature should be sought from an 
individual’s own healthcare provider.

The opinions expressed in this education-
al activity are those of the faculty and are 
not attributable to HMP Global or any 
of its subsidiaries or affi liates. Clinical 
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judgment must guide each profession-
al in weighing the benefi ts of treatment 
against the risk of toxicity. Dosages, indi-
cations, and methods of use for products 
referred to in this activity are not neces-
sarily the same as indicated in the pack-
age insert for each product, may refl ect 
the clinical experience of the presenters, 
and may be derived from the professional 
literature or other clinical sources. Con-
sult complete prescribing information be-
fore administering.

DISCLOSURE OF RELEVANT 
FINANCIAL RELATIONSHIPS
HMP Education is an independent provid-
er of continuing medical education. HMP 
Education has no proprietary or fi nancial 
interest in medical or healthcare products 
over which the FDA (USA) or EMA (EU) has 
regulatory authority. 

In accordance with our disclosure policies, 
HMP Education is committed to ensuring 
balance, independence, objectivity, and 
scientifi c rigor for all accredited continuing 
education. These policies include assigning 
relevance to and mitigating all perceived 
or real relevant fi nancial relationship (con-
fl icts of interest) between any individual 
with control over the content and any in-
eligible company (commercial interest) as 
defi ned by the ACCME and CPME. 

Any individual with control over accredited 
content, including planner, faculty, and re-
viewer, is required to globally disclose: 
1.   Individual relationship(s) or lack there-

of, and its nature, with any/all ineligible 
company, and;

2.   Any investigational, off-label, or non-
FDA approved content or discussion 

HMP Education has reviewed these dis-
closures, assigned relevance based on the 
relationship and scope of content, and 
identifi ed those with the potential to com-
promise the goals and educational integri-
ty of the education. Relevant relationships, 
or lack thereof, are shared with the learner. 

Education has been independently peer-re-
viewed to validate content, mitigate iden-
tifi ed fi nancial relationships (confl icts of 
interest), and ensure: 
1.   All recommendations involving clinical 

medicine are based on evidence that is 
accepted within the medical profession 
as adequate justifi cation for their indica-
tions and contraindications in the care 

of patients. 
2.   All scientifi c research referred to, re-

ported, or used in accredited continuing 
education in support or justifi cation of 
a patient care recommendation con-
forms to generally accepted standards 
of experimental design, data collection, 
and analysis. 

3.   Content is appropriate, fair and bal-
anced, unbiased, referenced, and 
non-promotional. 

All relevant fi nancial relationships have 
been mitigated.

FACULTY
The faculty have reported the following: 
Dr. Amoroso: Consulting/Clinical Trial 
Enroller(unfunded)/Proctor – Abbott; 
Speaker Honorarium- Baylis; Advisory 
Board/Clinical Trial Enroller(unfunded)/
Consulting/Speaker Honorarium – Bos-
ton Scientifi c; Speaker Honorarium – East 
End Medical; Clinical Trial Principal Inves-
tigator(unfunded)/Consultant – Edwards 
Lifesciences; Advisory Board/Consulting 
– Egnite; Clinical Trial Principal Investiga-
tor(unfunded)/Consultant/Proctor – Je-
naValve; Advisory Board (Stock Options 
Only) – Nininger Medical; Clinical Trial En-
roller(unfunded)/Proctor 2021 – Vwave; 
Advisory Board/Clinical Trial Principal In-
vestigator(unfunded)/Consultant – Vdyne; 
Law Offi ces Expert Witness/Consultant 
- Huff Powell Bailey(2023), Peters Mon-
yak(2022); Sponsored Clinical Trial Active 
Enrollment(unfunded) Only – PreCardia, 
Accucinch, HighLife, Shockwave
Dr. Houston: Consultant/Teaching Faculty 
– Abbott; Hemodynamic Core Lab – Aria 
Medical, GRADIENT Denervation
Dr. Rao: Reimbursement for Travel/Lodg-
ing – CVRx, GRADIENT Denervation Tech-
nologies

CLINICAL REVIEWER 
Peter Oettgen MD FACC FAHA FACP
Preventive Cardiology 
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Boston, MA 

Dr. Oettgen has disclosed no relevant 
fi nancial relationship with any ineligible 
company (commercial interest). 

PLANNING COMMITTEE
Planning for this activity was conducted 
by faculty advisors. To further support 
the development of the content, addi-
tional information regarding profession-

al roles, responsibilities, and teamwork 
was gathered through survey input from 
our target audience and/or a compre-
hensive literature review.

HMP Education planners and staff in-
clude Samantha Bella; Brielle Calleo; 
MaryEllen Fama; Samantha Joy; Mary 
Johnson; Randy Robbin; and Andrea 
Zimmerman, EdD, CHCP. No HMP Ed-
ucation staff has disclosed a relevant 
fi nancial relationship with any ineligible 
company (commercial interest).

ADA STATEMENT
HMP Education complies with the legal 
requirements of the Americans with Dis-
abilities Act and the rules and regulations 
thereof. Any participant in this educational 
activity who needs accommodation(s) may 
submit a request to the support team. 

PRIVACY POLICY
HMP Education protects the privacy of per-
sonal and other information regarding par-
ticipants, educational partners, and joint 
providers. HMP Education and our joint 
providers will not release personally identi-
fi able information to a third party without 
the individual’s consent, except such infor-
mation as is required for reporting purpos-
es to the appropriate accrediting agency. 
HMP Education maintains physical, elec-
tronic, and procedural safeguards that 
comply with federal regulations to guard 
your nonpublic personal information.

COMMERCIAL SUPPORT
Supported by an educational grant 
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CONTACT US 
For immediate assistance, please explore 
our HMP Education Help Center or chat 
with our Virtual CE Assistant, which can 
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to claiming credits and the HMP Educa-
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our Virtual CE assistant and Help Center, 
please contact the support team. Our ac-
creditation and compliance team will re-
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Copyright © 2025 by HMP Education. All 
rights reserved. No part of this accredit-
ed continuing education activity may be 
reproduced or transmitted in any form or 
by any means, electronic or mechanical, 
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HMP Education.
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1. INTRODUCTION
Exercise right heart catheterization 
(eRHC) is an important tool that can help 
identify hemodynamic abnormalities 
that may not be apparent during a rest-
ing right heart catheterization (RHC). In-
vasive assessment with RHC is an invalu-
able tool for the diagnosis and etiologic 
evaluation of pulmonary hypertension. It 
also plays a critical role in the prognosti-
cation of heart failure with reduced ejec-
tion fraction (HFrEF), the evaluation of 
unexplained dyspnea, and the diagnos-
tic assessment of suspected heart failure 
with preserved ejection fraction (HFpEF). 
However, even a carefully performed 
and interpreted resting RHC may offer 
an incomplete view of a patient’s under-
lying physiology. These studies, typical-
ly conducted in the supine and resting 
state, cannot be expected to capture the 
dynamic abnormalities responsible for 
symptoms that occur during exertion. 
In this context, eRHC provides critical 
insight, allowing clinicians to assess car-
diopulmonary responses under physi-
ologic stress and enhancing diagnostic 
precision across a range of conditions.

Exercise right heart catheterization has 
become increasingly central to the di-
agnostic evaluation of HFpEF. Many pa-

tients with HFpEF undergo their diagnos-
tic RHC while already receiving diuretics, 
which can reduce fi lling pressures to a 
normal range and obscure diagnostic 
fi ndings. In addition, a subset of patients 
with HFpEF exhibit abnormal hemody-
namics only during exertion, known as 
exercise-induced left atrial hypertension. 
In both scenarios, the underlying patho-
physiology may be missed without the 
addition of exercise-based assessment.

eRHC enables a more complete hemody-
namic evaluation assessing parameters 
including the peak pulmonary arterial 
wedge pressure (PAWP), the PAWP to 
cardiac output (CO) relationship, and 
PAWP indexed to workload and body 
weight. These data can uncover the 
characteristic physiologic abnormalities 
of HFpEF and support a defi nitive diag-
nosis. In the sections that follow, we out-
line the logistics of eRHC performance 
and practical strategies for building a 
successful eRHC program.

Brian Allan Houston, MD
Professor of Medicine 
Medical University of South Carolina 
Department of Medicine 
Division of Cardiology 
Charleston, South Carolina

2. BUILDING THE eRHC TEAM
Crucially, eRHC is best viewed as a team-
based procedure. To establish a reliable, 
high-quality program that produces con-
sistent diagnostic results, active engage-
ment and coordination from each team 
member are essential. Adding exercise 
to a standard RHC requires additional 
time, physical effort, and logistic com-
plexity, making team buy-in critical.

A dedicated clinical champion who fo-
cuses on efforts on provider and staff 
education can play a vital role. At our 
institution, advanced heart failure car-
diologists spearheaded the eRHC effort, 
driven by a strong clinical focus on HF-
pEF care and accelerated by involvement 
in clinical trials that required eRHC for 
patient inclusion.

The exact team composition may vary 
depending on institutional resources 
and provider preferences, but at a min-
imum, three team members are typically 
required to perform the procedure safely 
and effectively:
•   A cardiologist with expertise in the per-

formance and interpretation of eRHC 
should lead the study.

•   A nurse or technician should be pres-
ent to monitor the case and record 
key hemodynamic data. Given the 
real-time nature of eRHC, this team 
member should be well-versed in the 
exercise protocol, familiar with the 
expected pacing of measurements, 
and understand how the clinical team 
prefers to have the data presented and 
reviewed.

•   A second nurse should assist either 
scrubbed into the procedure or oper-
ating in a circulator role to help mon-
itor vital signs, oversee exercise bike 
performance and resistance progres-
sion, and manage sample testing (e.g., 
venous and/or arterial oxygen satura-
tion in real time).

If cardiometabolic data, such as gas 
exchange, are being measured during 
eRHC, a nurse or exercise physiologist 
specializing in that equipment is re-
quired.

Brian Allan Houston, MD
Professor of Medicine 
Medical University of South Carolina 
Department of Medicine 
Division of Cardiology 
Charleston, South Carolina

Figure: Complementary tests during right heart catheterization14
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3. IMPLEMENTING AN eRHC 
PROGRAM: PRACTICAL STEPS, 
TRAINING, AND LOGISTICS
Establishing an eRHC program requires 
institutional commitment to support 
the necessary infrastructure, includ-
ing equipment setup, staff training, 
resource allocation—and critically—a 
physician or hemodynamics champion 
to lead the effort. The Heart Failure So-
ciety of America and Society for Cardio-
vascular Angiography & Interventions 
emphasize that accurate evaluation 
of conditions such as advanced heart 
failure, pulmonary hypertension, and 
valvular heart diseases depends on 
clearly defi ned clinical indications for 
both resting and exercise testing. Suc-
cessful implementation also requires 
standardized protocols and close mul-
tidisciplinary collaboration between key 
stakeholders.1,2 These typically include 
advanced heart failure cardiologists (or 
non-interventional invasive specialists), 
interventional cardiologists, pulmonary 
hypertension specialists, cath lab nurs-
es and technicians, and in some cases, 
exercise physiologists. Taken together, 
these elements are the foundation for 
consistent patient selection, protocol 
development, and safety monitoring, all 

critical to the safe and effective launch 
of an eRHC program.

Exercise right heart catheterization 
requires experienced staff, structured 
data collection protocols, dedicated 
exercise equipment, and, at times, 
additional procedural time to ensure 
accurate hemodynamic assessment 
under both resting and exercise con-
ditions. Cath lab personnel, including 
physicians, nurses, and technicians, 
should be trained in both resting and 
hemodynamic protocols, with a strong 
understanding of expected waveforms 
across cardiac and pulmonary cham-
bers. Team members must also be 
able to recognize abnormal waveforms 
during exercise and apply appropriate 
troubleshooting techniques, such as 
identifying arrhythmias or adjusting 
for catheter malposition. Training may 
include hands-on workshops at simu-
lation labs or observational clerkships 
at experienced centers.3,4 Essential 
equipment includes supine or upright 
cycle ergometers, with most centers 
using procedural table-mounted supine 
bikes. For gold standard cardiac output 
measurements, a metabolic cart is nec-
essary for directly measuring oxygen 
uptake via the Direct Fick method.1 To 

maintain staff competency in safety 
protocols, regulatory emergency sce-
nario rehearsals, such as management 
of arrhythmia or adverse exercise-in-
duced symptoms, can help ensure con-
fi dence and preparedness when per-
forming eRHC in high-risk patients.

Implementing an eRHC program re-
quires thoughtful planning across 
multiple domains, including patient se-
lection, scheduling, room setup, equip-
ment storage, and staffi ng (Table). 
Successful catheterization labs provide 
suffi cient space to accommodate either 
on-table or upright cycle ergometers 
alongside hemodynamics monitors. 
Most centers favor table-mounted cycle 
ergometers to allow patients to exer-
cise while remaining instrumented on 
the table, although upright bicycle er-
gometers provide certain advantages 
depending on patient-specifi c factors.5

Venous access is typically obtained 
via the right internal jugular vein or 
right brachial vein to facilitate patient 
movement during exercise. Important-
ly, right internal jugular vein access also 
enables the use of multiport catheters 
to measure biventricular compliance, 
allowing simultaneous measurements 
of right atrial, pulmonary artery, and 

Table: Considerations for Implementing an eRHC Program

FACTOR CONSIDERATIONS

Procedural space Ensure the cardiac catheterization lab has suffi cient space for storing and utilizing a supine or up-
right cycle ergometer.

Equipment Use a table-mounted supine or upright bicycle ergometer with dynamic workload capabilities. In-
clude dual-port pulmonary artery catheters for multi-chamber pressure measurements. Optional: 
metabolic cart for gas exchange and Direct Fick cardiac output calculation.

Personnel A multidisciplinary team may include advanced heart failure cardiologists (or non-interventional in-
vasive specialists), interventional cardiologists, pulmonary hypertension specialists, cath lab nurses 
and technicians, and exercise physiologists (in some centers). Ensure all team members are trained 
in hemodynamic measurements and exercise and safety protocols.

Training Develop protocols for resting and exercise hemodynamic assessments. Train staff to recognize ab-
normal waveforms (e.g., catheter malposition, arrhythmias). Use simulation labs, hands-on work-
shops, or clerkships at experienced centers. Emphasize quality waveform acquisition, especially at 
peak exercise.

Scheduling Allocate longer procedure times due to test complexity and duration. Use ergometers with workload 
increments every 2–3 minutes; most tests complete in 10–15 minutes. Plan for 15–30 minutes 
longer than a standard RHC.

Safety measures Apply strict patient selection and screen for contraindications (e.g., uncontrolled arrhythmias, se-
vere valvular stenosis, severe pulmonary arterial hypertension or orthopedic limitations). Establish 
and rehearse emergency protocols to ensure staff readiness during testing.
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pulmonary arterial wedge pressures 
during exercise.

Cycle ergometers with dynamic work-
loads that increase every 2-3 minutes 
(measured in Watts) allow most exercise 
tests to be completed within 10-15 min-
utes. Accordingly, procedure scheduling 
should account for approximately 15-
30 additional minutes compared with 
standard right heart catheterization. 
Some centers choose to bundle eRHC 
cases on specifi c days to accommodate 
the extended time per case and to en-
sure that specialized personnel—such 
as advanced heart failure/hemodynam-
ics specialists, trained nurses and tech-
nicians, and exercise physiologists—are 
available.

As with all catheterization procedures, 
continuous patient monitoring by 
electrocardiography, invasive pressure 
measurement and reporting, and ox-
imetry is essential. If systemic arterial 
monitoring is required, additional in-
structions should be provided to proce-
dural and recovery staff for managing 
radial arterial access.4

Vishal N. Rao, MD, MPH 
Assistant Professor of Medicine 
Advanced Heart Failure/Transplant Cardiology 
Medical University of South Carolina (MUSC) 
Charleston, South Carolina

4. CLINICAL AND ECONOMIC 
BENEFITS OF eRHC
Establishing an eRHC program entails 
upfront investments in equipment and 
specialized training. However, the ability 
to characterize complex cardiopulmo-
nary disease states through dynamic 
hemodynamic assessment may provide 
important clinical and fi nancial returns. 
eRHC enables precise phenotyping of 
heart failure syndromes, such as HFpEF 
and pulmonary arterial hypertension, 
as well as the identifi cation of occult 
disease and candidacy for advanced 
therapies.1 This includes facilitating en-
rollment in clinical trials, detecting un-
recognized valvular disease in patients 
who may benefi t from mitral transcath-
eter edge-to-edge repair (TEER), or guid-
ing earlier intervention with transcath-
eter aortic valve replacement (TAVR) 
in asymptomatic patients with moder-
ate-to-severe aortic stenosis and exer-
cise-induced pulmonary hypertension.

When integrated into a multidisci-
plinary program, eRHC can support 
timely decision-making and personal-
ized management that may ultimately 
reduce heart failure-related hospital-
izations. In this context, the case for 
return on investment becomes tied not 
only to diagnostic precision, but also to 
downstream therapeutic impact, enroll-
ment in clinical research, and optimiza-
tion of resource utilization. Investment 
in training and workfl ow optimization 
further enhances operational effi ciency 
and strengthens the long-term value 
proposition of the program.

Reimbursement for eRHC is supported 
under existing cardiac catheterization 
billing codes. Standard CPT codes in-
clude diagnostic RHC (CPT 93451 or 
related), the add-on for physiologic ex-
ercise study (93464), and, when appli-
cable, the add-on for cardiopulmonary 
exercise testing if gas exchange is mea-
sured using a metabolic cart to derive 
Direct Fick parameters (94621).

Coverage for eRHC is typically limited 
to certain indications, most commonly 
unexplained dyspnea and pulmonary 
hypertension, and is subject to local 
coverage determinations by Medicare 
Administrative Contractors and private 
insurers. While many institutions ini-
tially require startup funding to launch 
an eRHC program, the potential for 
downstream referrals to procedures 
can help strengthen institutional sup-
port. In summary, although eRHC re-
quires upfront investment, it is likely 
to achieve fi nancial sustainability over 
time, given its role as a valuable clinical 
tool for evaluating and managing com-
plex cardiovascular conditions.

Vishal N. Rao, MD, MPH 
Assistant Professor of Medicine 
Advanced Heart Failure/Transplant Cardiology 
Medical University of South Carolina (MUSC) 
Charleston, South Carolina

5. COLLABORATIVE APPROACH 
TO CARE
Like many aspects of modern medicine, 
successful cardiovascular care relies on 
collaboration, and the management of 
heart failure is no exception. As treat-
ment options have evolved beyond 
pharmacologic approaches, a growing 
array of structural interventions now 

aim to improve quality of life in patients 
for whom medical therapy alone is in-
suffi cient. Emerging therapies include 
left atrial shunts, left ventriculoplasty, 
and implantable endovascular cardiac 
monitors.6 Advancing such therapies 
safely and effectively requires close 
coordination between advanced heart 
failure practitioners and interventional 
cardiologists, combining clinical insight 
with technical expertise.

This collaborative model between ad-
vanced heart failure specialists and in-
terventional cardiologists has become 
increasingly central to the care of heart 
failure patients, as demonstrated in 
recent clinical trials.6 Refl ecting this 
trend, an increasing number of cardiol-
ogy fellows are pursuing joint training 
in both subspecialties, contributing 
to the emergence of the hybrid fi eld 
of interventional heart failure.7 This 
growing interest is undoubtedly fueled 
by the promise of future percutaneous 
therapies and the evolving landscape of 
structural interventions in heart failure 
care.

Involvement of heart failure physicians 
in catheterization lab procedures di-
rectly promotes the use of invasive he-
modynamics to guide patient optimiza-
tion and therapy selection. In turn, the 
increased frequency of hemodynamic 
studies, performed in collaboration 
with engaged heart failure physicians, 
enhances interventional cardiologists’ 
profi ciency and familiarity with ad-
vanced hemodynamic assessment. As 
both specialities integrate these tools 
more fully in their practice, there is a 
natural expansion in cath lab volume 
for invasive hemodynamic procedures, 
supporting the management of both 
outpatient heart failure and inpatient 
shock patients.

Interdisciplinary specialty care of heart 
failure patients extends far beyond the 
collaboration between advanced heart 
failure and interventional cardiology. 
Ongoing coordination with electrophys-
iologists, cardiac imaging specialists, 
pulmonologists, and others remains 
essential. This reliance on subspecialty 
expertise will only deepen as the num-
ber of therapies available continues to 
expand.
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A typical heart failure patient may en-
gage with multiple specialists along 
their care journey:
•   The primary cardiologist initiates di-

agnoses and guides initial medical 
therapy;

•   An interventional cardiologist per-
forms cardiac catheterization and, 
when indicated, coronary revascular-
ization;

•   An electrophysiologist will evaluate 
for heart rhythm management, or 
cardiac resynchronization;

•   Cardiac imaging specialists contrib-
ute multimodality imaging through-
out the diagnostic and therapeutic 
process;

•   An advanced heart failure specialist 
may conduct additional hemodynam-
ic evaluation, such as eRHC;

•   When device-based therapies are 
considered, detailed structural and 
functional insights from imaging and 
interventional teams inform selection 
and procedural planning.

While the pathway varies from patient 
to patient, one point is clear: effective 
management of heart failure hinges on 
a collaborative, multidisciplinary team.

Nicholas S. Amoroso, MD FACC FSCAI
Director, Adult Cardiac Catheterization Lab 
Medical University of South Carolina 
Charleston, South Carolina

6. PATIENT REFERRAL 
PROCESS
Dyspnea and fatigue, two of the most 
common patient complaints, frequent-
ly prompt clinic visits across a range of 
specialties; many of which can benefi t 
from the insights provided by eRHC. 
The most common referring providers 
are cardiologists, pulmonologists, and 
primary care physicians. Referrals may 
arise based on symptoms alone or as 
part of structured disease-specifi c pro-
grams such as those focused on heart 
failure, pulmonary hypertension, valvu-
lar heart disease, or dysautonomia.

eRHC offers diagnostic and prognos-
tic value in a variety of clinical con-
texts. For example, its utility has been 
demonstrated in patients with pulmo-
nary hypertension due to aortic or mi-
tral valvular disease, those with group 
1 pulmonary hypertension (e.g., sclero-
derma), and individuals with multifac-

torial dyspnea in the context of intrinsic 
lung disease.8-12 In these cases, eRHC 
can refi ne diagnosis, clarify disease 
mechanisms, and inform risk stratifi -
cation, supporting tailored treatment 
strategies across a spectrum of com-
plex cardiopulmonary conditions.

Opportunities to build rapport with re-
ferring providers and demonstrate the 
clinical value of eRHC are plentiful. In-
creasingly, eRHC is being integrated 
into standardized diagnostic pathways 
within various specialty programs. For 
instance, in advanced heart failure 
programs, eRHC can help identify pa-
tients at highest risk of hospitalization 
or death, particularly when evaluating 
candidacy for heart transplantation 
or left ventricular assist device thera-
py.13 Similarly, heart valve centers may 
employ eRHC for risk stratifi cation in 
patients with “asymptomatic” valvular 
heart disease who may, in fact, benefi t 
from early surgical or transcatheter in-
tervention.9

Integrating eRHC into the diagnostic 
workfl ow of high-volume or rapidly ex-
panding programs provides objective 
data that supports both clinical deci-
sion-making and treatment planning. 
In practical terms, the physiologic data 
obtained from eRHC can also strength-
en documentation for insurance ap-
provals, providing needed advocacy for 
patients requiring advanced therapies.

Another increasingly utilized model is 
the symptom-centered clinic. For exam-
ple, a dedicated “dyspnea clinic” focuses 
on patients presenting with shortness 
of breath and employs an interdisciplin-
ary approach involving cardiologists, 
pulmonologists, metabolic health spe-
cialists, and internists. These clinics 
often follow a structured, algorithmic 
workup, in which eRHC plays a critical 
role as a diagnostic pivot point when 
noninvasive testing is inconclusive.

Not all referrals, however, arise from 
formal programs. Many originate from 
frontline clinics managing patients with 
persistent but unexplained symptoms. 
For a primary care provider faced with a 
patient experiencing exertional fatigue, 
narrowing a broad differential diagno-
sis is both challenging and time-con-
suming. In these scenarios, eRHC can 
be a valuable tool that streamlines diag-

nostic efforts and offers clarity. Proac-
tively advertising eRHC services—with 
a concise description of appropriate in-
dications such as dyspnea on exertion, 
exercise intolerance, or unexplained 
fatigue—can serve as a much-needed 
clinical “lifeline” for practitioners navi-
gating complex cases that often involve 
a cascade of inconclusive specialty con-
sultations.

As with any strong referral network, 
effective communication and feedback 
are key. While effi cient front desk oper-
ations help ensure smooth logistics, the 
true foundation of successful collabo-
ration lies in clinical reports and direct 
provider-to-provider communication. 
These touchpoints offer critical oppor-
tunities to build rapport with referring 
clinicians, educate them on the inter-
pretation and utility of eRHC fi ndings, 
recommend next diagnostic or consul-
tative steps, and encourage future re-
ferrals. Additionally, performing a value 
analysis of your eRHC program to stake-
holders—highlighting referral patterns, 
reimbursement data, and downstream 
utilization of consultations, imaging, or 
therapies (i.e., the “halo effect”)—can 
serve as a compelling demonstration of 
the program’s clinical and institutional 
impact. Such analyses can be instru-
mental in securing ongoing support, 
expanding resources, and elevating the 
profi le of the program.

Finally, for institutions engaged in 
clinical research, profi ciency in eRHC 
offers a distinct advantage. Many in-
vestigational heart failure devices have 
required eRHC as part of their trial pro-
tocols. Having physicians and staff who 
are skilled in performing these studies 
not only facilitates successful partici-
pant enrollment but also positions the 
site as a preferred partner for future 
trials. An established eRHC referral net-
work provides a ready pool of potential 
participants, streamlining recruitment 
across studies. Given the range of pa-
thologies that can be characterized 
through eRHC, this capability supports 
research across multiple clinical do-
mains and specialties, further justifying 
shared investment across different cost 
centers. As demonstrated in pivotal 
heart failure trials over the past decade 
(e.g., COAPT vs MITRA-FR for mitral 
TEER), precise phenotyping and disease 
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staging can signifi cantly infl uence trial 
outcomes. The more sophisticated and 
specifi c our diagnostic approach, the 
greater the likelihood of matching the 
right therapy to the right patient.

Nicholas S. Amoroso, MD FACC FSCAI
Director, Adult Cardiac Catheterization Lab 
Medical University of South Carolina 
Charleston, South Carolina

7. CONCLUSION
Exercise right heart catheterization 
(eRHC) is a powerful diagnostic tool 
that enhances physiologic understand-
ing beyond what resting measurements 
can reveal. From its critical role in un-
masking exercise-induced left atrial 
hypertension in HFpEF to its utility in 
refi ning diagnoses across valvular, pul-
monary, and systemic conditions, eRHC 
enables more precise, individualized 
care. Establishing a successful eRHC 
program requires institutional invest-
ment, a multidisciplinary team, and 
thoughtful coordination of training, lo-
gistics, and scheduling. When integrat-
ed effectively, eRHC not only informs 
clinical management but also opens 
pathways to advanced therapies, clin-
ical trial participation, and long-term 
cost-effective care.

Looking ahead, the role of eRHC in pa-
tient care is poised to expand. As struc-
tural and device-based heart failure 
therapies evolve, and as trials increas-
ingly demand physiologic precision in 
patient selection, eRHC stands to be-
come a cornerstone of modern cardio-
vascular evaluation. Ongoing efforts to 
standardize protocols, refi ne referral 
pathways, and embed eRHC into inter-
disciplinary care models will be essen-
tial to realizing its full clinical and in-
stitutional potential. In this landscape, 
eRHC offers more than diagnostic clari-
ty—it provides a strategic advantage in 
delivering the right therapy to the right 
patient, at the right time.

Nicholas S. Amoroso, MD FACC FSCAI
Director, Adult Cardiac Catheterization Lab 
Medical University of South Carolina 
Charleston, South Carolina
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