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Preamble

Since the 1995 publication of its Core Cardiovaaciiftaining Statement (COCATS)(1), the American
College of Cardiology (ACC) has played a centréd in defining the knowledge, experiences, skl
behaviors expected of all clinical cardiologist®@mgompletion of training. Subsequent updates have
incorporated major advances and revisions—botloirtent and structure—including, most recently, a
further move toward competency (outcomes)-baséniriga and the use of the 6 domain competency
structure promulgated by the Accreditation CoufmilGraduate Medical Education (ACGME) and the
American Board of Medical Specialties, and endotsethe American Board of Internal Medicine
(ABIM). A similar structure has been used by ACQlascribe the aligned general cardiology lifelong
learning competencies that all practicing cardimtsgare expected to maintain. Many hospital system
also now use the 6-domain structure as part of caédiaff privileging and peer-review professional
competence assessments.

Whereas COCATS has focused on general clinicalaagy, ACC Advanced Training
Statements define selected competencies that gmbdkiose expected of all cardiologists and require
training beyond a standard 3-year cardiovascutmadie fellowship. This includes sub-subspecidhies
which there is an ABIM added-qualification desigoat such as advanced heart failure and transplant
cardiology (AHFTC). The Advanced Training Statensesiso describe key experiences and outcomes
necessary to maintain or expand competencies dpramice, though over time, these will be
supplemented by additional lifelong learning statata that address the commitment to sustaining and
enriching competency over the span of a career.

The ACC Competency Management Committee overseedetfelopment and periodic revision
of the cardiovascular training and competency statgs. A key feature of competency-based training
and performance is an outcome-based evaluatioaraygtithough specific areas of training may require
a minimum number of procedures, or duration ofiirgj time, to assure adequate exposure to the range
of clinical disorders, and to effectively evaluttie trainee, it is the objective assessment ofqienfcy
and outcomes that demonstrates the trainee’s aghiwt of competency. Evaluation tools may include
in-training examinations, direct observation, pahge logbooks, simulation, conference presentations
and multisource (360 evaluations, among others. For practicing phgsigj these tools may also include
professional society registry or hospital qualittal peer-review processes, and patient satisfactio
surveys. A second feature of a competency-basgtntggprogram is the recognition that learners
develop some competency components at differee¢.r&bor multiyear training programs, assessment of
selected representative curricular milestones duriining can identify learners or areas that irequ

additional focused attention.
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The recommendations in the ACC cardiovascularittgistatements are based on available
evidence and, where evidence is lacking, reflepes>opinion. The writing committees are broad-base
and typically include content experts, general icdody and sub-subspecialty training directors,
practicing cardiologists, and early-career reprizgemes. All documents go through a rigorous prea#s
peer-review and public comment. Recommendationgégrded to guide the assessment of competence
of cardiovascular care providers beginning indepahgdractice as well as those undergoing periodic
review to help assure that competence is maintained

This Advanced Training Statement addresses thedaztitapetencies required of sub-
subspecialists in AHFTC for diagnosis and manageea high level of skill of patients with advadce
heart failure who may also undergo placement ofhameical circulatory support devices or cardiac
transplantation. It is intended to complement tasibtraining in heart failure required of all traes
during the standard 3-year cardiovascular fellopishihe training requirements and designated clinica
competencies in this report focus on the core coemgées reasonably expected of all AHFTC specsalist
It also identifies some aspects of AHFTC that ggolpel the core expectations and that may be achieved
by some AHFTC specialists based on career foctigrailuring or following formal AHFTC fellowship
training.

The work of the Writing Committee was supportedigsizely by the ACC without commercial
support. Writing Committee members volunteerecdk ttieie to this effort. Conference calls of the vt
committee were confidential and attended only bymittee members. To avoid actual, potential, or
perceived conflict of interest arising as a resfilelationships with industry (RWI) or other et of
members of the Writing Committee or peer revievadrthe document, each individual is required to
disclose all current healthcare-related relatigmshincluding those existing 12 months beforeatiiin
of the writing effort. The ACC Competency Managetm@ammittee reviewed these disclosures to
identify products (marketed or under developmeatjipent to the document topic. Based on this
information, the Writing Committee was selecteéssure that the Chair and a majority of members hav
no relevant RWI. Authors with relevant RWI were petmitted to draft initial text or vote on
recommendations or curricular requirements to wkieir RWI might apply. RWI was reviewed at the
start of all meetings and conference calls and tggidas changes occurred. Relevant RWI for autlsors i
disclosed in Appendix 1. To ensure transparenayprehensive RWI for authors, including RWI not
pertinent to this document, is posted online at
http://jaccjacc.acc.org/Clinical_Document/AHFTC AT&ithor_Comprehensive Disclosure _Table.pdf.

Peer reviewers, along with their employment infaiioraand affiliation in the review process, arewho
in Appendix 2. There are no RWI restrictions fortig@pation in peer review, promoting the opportyni
for comment on the document from a variety of citunshcies/viewpoints to inform final document
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content. However, all reviewers must disclose adllthcare-related RWI and other entities to padits
in the review process and their disclosure inforomais posted online at

http://jaccjacc.acc.org/Clinical_Document/AHFTC ATR:er Reviewer Comprehensive Disclosure Ta

ble.pdf. Disclosure information for the ACC Competg Management Committee is also available
online at http://www.acc.org/guidelines/about-gliities-and-clinical-documents/guidelines-and-
documents-task-forces, as well as the ACC disctopalicy for document development at

http://www.acc.org/guidelines/about-guidelines-atidical-documents/relationships-with-industry-

policy.
Eric S Williams, MD, MACC Jonathan L. Halperin, MD, FACC
Chair, ACC Competency Management Committee  Co-Chair, ACC Competency Management

Committee

1. Introduction

1.1. Document Development Process

1.1.1. Writing Committee Organization

The writing committee consisted of a broad rangmembers representing ACC, the American Heart
Association (AHA), and the Heart Failure SocietyAmherica (HFSA), the International Society for Hear
& Lung Transplantation (ISHLT) and the American Iégk of Physicians (ACP), identified because they
perform>1 of the following roles: cardiovascular trainingpgram directors; AHFTC training program
directors; early-career experts through mid- aterleareer experts; general cardiologists; AHFTC
specialists representing both the academic and canityrbased practice settings as well as small,
medium, and large institutions; specialists ireafpects of AHFTC, including mechanical circulatory
support (MCS), cardiac resynchronization therapg, pulmonary arterial hypertension; specialists in
cardiothoracic surgery, critical care cardiologgce&ophysiology, and adult congenital heart diseas
physicians experienced in training and working wita ACGME/Residency Review Committee as well
as the ABIM Cardiovascular Board and Competenay@idtee; physicians experienced in defining and
applying training standards according to the 6 gdreompetency domains promulgated by the ACGME
and the American Board of Medical Specialties amtbesed by the ABIM; and advanced practice
nurses. This writing committee met the College&itisure requirements for relationships with indust

as described in the Preamble.
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1.1.2. Document Development and Approval

The writing committee convened by conference aadl email to finalize the document outline, develop
the initial draft, revise the draft based on coneeitfeedback, and ultimately approve the docunwent f

external peer review.

The document was reviewed by 11 official represama from the ACC, AHA, HFSA, ISHLT,
and ACP, as well as by 35 additional content regiswincluding AHFTC training program directorsgse
Appendix 2). The document was simultaneously poftedublic comment from November 1, 2016 to
November 18, 2016, resulting in comments from Gtamthl reviewers. A total of 445 comments were
submitted on the document. All comments were regtband addressed by the writing committee. A
member of the ACC Competency Management Commitieed as lead reviewer to ensure a fair and
balanced peer review resolution process. Both tiitengy committee and the ACC Competency
Management Committee approved the final documebétsent for organizational approval. The ACC,
AHA, HFSA, ISHLT, and ACP approved the documentgablication. This document is considered
current until the ACC Competency Management Conemitevises or withdraws it from publication.

1.2. Background and Scope

The original 1995 American College of Cardiologgammendations for training in adult cardiology
evolved from a Core Cardiology Training Symposiu After several iterations, COCATS 4 focuses on
trainee outcomes that require delineation of secdmponents of competency within the subspegialty
definition of the tools necessary to assess trgjrand establishment of milestones documenting the
trainee’s progression toward independent competé&jcyltimately, the goal is for the trainee to
develop the professional skill set to be able taate, diagnose, and treat patients with acute and

chronic cardiovascular disturbances.

Each COCATS 4 document includes individual TaskcEaeports that address subspecialty areas
in cardiology, each of which is an important comgairin training a fellow in cardiovascular disease.
Task Force 12 of that document addresses trainihgart failure and updated previous standards for
general cardiovascular training for fellows enrdlie cardiovascular fellowship programs (3). It
addresses faculty, facilities, equipment, and &agilsupport. It also addresses training components
including didactic, clinical, and hands-on expecierand the number of procedures and duration of
training. Importantly, the COCATS 4 Task Force &@gart did not provide specific guidelines for
AHFTC training.

This document focuses on training requirementsdodiologists seeking additional training in

AHFTC, a subspecialty of adult cardiology. Forriag standards related to pediatric HF, readeraldho
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refer to the SPCTPD/ACC/AAP/AHA Training Guidelinfes Pediatric Cardiology Fellowship Programs
Task Force 7: Pediatric Cardiology Fellowship Tiagnin Pulmonary Hypertension, Advanced Heart

Failure, and Transplantation (4).

1.2.1. Evolution of AHFTC

In 2008, the American Board of Medical Specialapproved a proposal by the ABIM to recognize the
secondary subspecialty of AHFTC. The ACGME appravedtraining program requirements for
AHFTC, effective in 2013. These actions acknowlebie special competencies, knowledge and skills
required to care for patients with advanced hesldre, including the possible use of ventriculssist
devices or cardiac transplantation. Over subsequears, an increasing number of cardiologists have

chosen to focus their research and/or clinicaltp@dn this area.

The ABIM requires 3 years of cardiology fellowslHigining before fellows may sit for the
certification examination in cardiovascular medii€ardiologists seeking additional certificatian i
AHFTC must complete a™year of training that provides focused experienitk a variety of heart

failure patients and procedures, as outlined below.

1.2.2. Levels of Training

COCATS 4 updated standards for training fellowsandiovascular medicine and established consistent
training criteria across all aspects of generalicéogy, including heart failure (3). For the cardascular

fellowship, the following 3 levels of training adelineated for training in heart failure.

Level | training, the basic training required ditrees to become competent consultant
cardiologists, is required of all fellows in carldigy, and can be accomplished as part of a star8fard
year training program in general cardiology.

Level Il training, also described in COCATS 4, rsfto additional training that enables some
cardiologists to perform or interpret specific prdares or render more specialized care for patieitits
certain conditions. Level Il training in selectagéas may be achieved by some trainees during the
standard 3-year cardiovascular fellowship, dependimtheir career goals and use of elective ratatio
In the case of heart failure, Level Il trainingngended for individuals seeking expertise in cgufior
heart failure patients, particularly those with madvanced and challenging syndromes. Level
emphasizes more detailed hemodynamic assessmidetsef patients and focuses on transitions of care
for patients with heart failure as well as the eyt of care necessary to avoid hospital admissioge-o

admission. Level Il training also prepares inditiuto perform initial screening of patients cai@dat
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non-transplant/non-durable MCS facilities for adseshtherapies, in collaboration with Level IlI-trad
experts at advanced therapy sites.

Level Il training, the primary focus of this docent, requires training and experience beyond
the cardiovascular fellowship for the acquisitidrspecialized knowledge and competency to render
advanced care for patients with specific conditidrevel Ill training is required of individuals déeg
subspecialty board certification in AHFTC. Trainge&\HFTC are expected to have completed 3 years
of a cardiovascular fellowship and achieved Levahpetency as described in the ACC’s Core
Cardiovascular Training Statement (2) and the COEATTask Force 12 report (3) before beginning the
AHFTC fellowship. Level Il training may be compldterior to or in conjunction with Level Il trainin

1.2.3. Methods for Determining Procedural Numbers

The recommended number of procedures performedhéamgreted by trainees under faculty supervision
has been developed on the basis of the experigntepnions of the members of the writing group and
previously published competency statements, COCéddiments, and policies of the ACGME, ABIM,
and United Network for Organ Sharing (UNOS). Initidd, the writing committee surveyed AHFTC
training program directors for additional insightd procedural volumes. Of 69 directors of ABIM—
recognized training programs, 21 responded. Thegalural volumes and number of technical
experiences suggested in this document were caordidee minimum necessary to expose trainees to a
sufficient range and complexity of clinical matéaad allow supervising faculty to evaluate the
competency of each trainee. These procedural nenfbee Section 4.2) are intended as general
guidance, based on the needs and progress of ltyiidal C trainees in typical programs. Those
considering these thresholds should bear in miadithdamental nature of educational milestones at th
proficiency and outcomes, rather than length obsupe or the exact number of procedures performed,
are the dominant requirements. Flexibility is irdrerto this concept, and the ACGME mandates that al
programs establish milestones for the acquisitforadous competencies by trainees during the eoafs

fellowship training.

2. General Standards

2.1. Faculty

Engaged faculty committed to teaching are critioahe success of an AHFTC training program. Fgcult
must include specialists with broad knowledge af erperience in advanced heart failure, including
advanced therapies and end-of-life care; manageofigaitients with temporary and durable MCS

devices and their complications; and care of heamnsplant recipients, including management ofecut
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and long-term complications. The most recent ACGRtEgram Requirements for Graduate Medical
Education in AHFTC require a single designated mogdirector and at least 1 additional key clinical
faculty member for every 1.5 fellows (5). Eachtwd key clinical faculty members should be currentl
certified in AHFTC by the ABIM and be able to deatie, on average, 10 hours per week throughout the
year to the educational program. In addition teefleping, implementing, supervising, mentoring and
evaluating the fellows' clinical and research etlooaat least 50% of key clinical faculty membarast
also demonstrate productivity in scholarship, djpesdly, peer-reviewed funding and/or publicatioh o

original research, reviews, editorials, case repartextbook chapters.

2.2. Facilities

Required facilities include designated areas fapatient and inpatient care of patients with hé&altire.
Inpatient facilities must provide a safe and effecenvironment for optimal management of patients
with heart failure of varying severity, ranginginanild decompensation to refractory cardiogeniacgho
A safe and sterile catheterization laboratory isassary to provide instruction in right heart
catheterization and endomyocardial biopsy. Traisbes!ld have access to operating rooms and staff to
enable observation of ventricular assist devicdamig, heart procurements, and transplant surgeries
Trainees should have access to outpatient fasilitigported by dedicated nursing staff providing
exposure to coordinated longitudinal managemeptténts with chronic heart failure as well asrtirag
in the consultative aspects of outpatient healraicardiology. There should be an establishettsyso
promote effective transitions of care that assapen communication between caregivers in the
outpatient and inpatient settings. Access to a Hibbratory should be provided. Appropriate space fo
didactic conferences should be available. Qualtity safety initiatives should be in place to assesdity
of care and clinical outcomes longitudinally acrvgsatient and outpatient arenas throughout the
healthcare system.

2.3. Equipment

Cardiopulmonary exercise stress testing equipnsemt¢essary for education in the performance and
interpretation of this crucial modality in patientith heart failure. Additional technology that siith the
diagnosis, risk stratification, and managementatdifemts with heart failure, such as echocardiograph
transesophageal echocardiography, computed tontograagnetic resonance imaging, positron
emission tomography, invasive angiography, andmphysiology facilities should be available.
Equipment for interrogation of implantable electootlevices, including cardiac resynchronization
therapy (CRT) and implantable cardioverter-defiaatiirs (ICD) should be available for both inpatgent
and outpatients. Trainees should have accesshetedtzation laboratories equipped with both
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thermodilution and Fick-based modalities for mesmgucardiac output. Equipment for management and
interrogation of durable MCS devices (e.g., HeatémldeartWare, or Total Artificial Heart) should be
available so trainees gain proficiency in their. W&@en institutionally available, temporary, noratie
MCS devices including but not limited to intra-aottalloon pump, TandemHeart, Impella devices,
and/or extracorporeal membrane oxygenation shaukacbessible to trainees. It is not expected theht e
institution will have all of these devices, but gveenter should have some. At all facilities, xstation

equipment must be readily accessible.

2.4. Ancillary Support

Level lll trainees should communicate with ancill@ersonnel to assure comprehensive, evidence-based
care. Critical to success is collaborative intecactvith various physicians from within cardiology
including interventionalists, advanced imaging sests, electrophysiologists, congenital hearedise
specialists, and other fields of general medicdl surgical practice to address and treat the nheiltip
comorbidities often seen in heart failure patieKisy specialties include but are not limited todiac

and transplant surgeons, palliative care pracgtipninfectious disease specialists, gastroenigisi)
hepatologists, nephrologists, pulmonologists, pulang hypertension specialists, and experts in sleep
medicine. In addition, communication with prima@are physicians, geriatricians, obstetricians,
endocrinologists, and oncologists is importantsipecific patient populations. Also essential is
interaction with vital healthcare professionalduiding nurse practitioners and physician assistants
nurses, pharmacists, dieticians, physical and at@nal therapists, and social workers.

3. Training Components

3.1. Didactic Program

Didactic instruction may take place in a varietyfainats, including lectures, journal clubs, grand
rounds, clinical case presentations, research mmfes, simulator-based training, and patient pafiet
guality improvement conferences. Discussions shfmdds on heart failure, pulmonary hypertension,
MCS, and heart transplantation and the medical keaye items outlined in Table 1. Case conferentes i
particular will allow AHFTC trainees opportunitiesreflect on and learn from complex cases, geeerat
ideas for stabilizing or improving patients’ headtlatus and systems of care, and develop skitisaas
leaders and educators. Journal clubs bring advamdhks field to trainees and provide opportuniti@s
critically review published literature, includingsessments of validity and generalizability. Neithe

most recent ACGME Program Requirements for GradMigtgical Education in AHFTC (5) nor the
COCATS 4 Heart Failure report (3) specifies the@iency of didactic instruction, but weekly didactic
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sessions is a reasonable goal. Moreover, trainiograms should emphasize to AHFTC trainees the
importance of lifelong learning that does not epdrucompletion of fellowship. For example, trainees

should develop the ability to incorporate new tpara and technologies into practice.

3.2. Clinical Experience

Level Il training in advanced heart failure reaqgrigorous clinical experiences in both the oudpat
and inpatient settings, including the intensiveeaanit. In each clinical setting, trainees showddipipate
in supervised patient care and act as a firstdoresultant for a portion of the training periodtwit
appropriate and timely backup from attending AHRIIgsicians. In this capacity, Level lll traineee ar
expected to gather accurate, essential informétomm all sources, including medical interviews and
record review, physical examination, cardiac deinterrogation, and diagnostic procedures, inclgdin
echocardiograms and hemodynamic evaluations. liiaaldtrainees should issue informed
recommendations about preventive, diagnostic, geertic, and palliative options and interventions on
the basis of clinical judgment, scientific evidenaed patient preferences, developing, negotiaéing,
implementing patient management plans. Furthey, sheuld develop the skills necessary to compstent!
perform the diagnostic and therapeutic procedusasidered essential to the management of patients
with advanced heart failure, including those undierg MCS or cardiac transplantation. Training
programs must provide access to a patient populafisufficient size and diversity to nurture these
competencies. Multidisciplinary meetings, includimayticipation in the transplant selection comneitte
are important parts of the trainee’s clinical exgpece.

3.3. Hands-On Procedural Experience

Hands-on experience is required for successfulitrgiand trainees should be exposed to the full
spectrum of AHFTC procedures. Level lll trainingARIFTC requires competence in right heart
catheterization and endomyocardial biopsy, acquhlesligh experiences in the catheterization
laboratory. Troubleshooting of right heart cath&iarthe intensive care unit provides additionglezkse
in the use of invasive hemodynamic monitoring,udahg recognition of artifact. Review of
endomyocardial biopsy specimens with pathologetifates skill in the assessment of rejection.
AHFTC trainees must become familiar with the progmging and interpretation of data stored in ICD and
CRT devices, which can be acquired by device iatgttion. Experience in the indications and
management of MCS devices providing temporary hgmachic support of critically ill patients with
heart failure is essential, recognizing that cidtéor selection of specific devices may vary. AT
training includes exposure to implantation, intgation, and adjustment of durable ventricular &ssis
devices under echocardiographic guidance. Supenvidi cardiopulmonary stress tests promotes
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expertise in this modality. Training should alsolie end-of-life discussions, shared decision nki

and communication with patients about advance glarmning. Depending upon institutional capabilities
and trainee interest, additional procedural expesgs may include implantation and/or monitoring of
pulmonary artery sensors, invasive assessmentiehmawith adult congenital heart disease,
performance and interpretation of the results ddnpmary vasodilator challenges, assessment of iseerc
hemodynamics, or implantation of temporary MCS desi The numbers of procedures that should be
completed during the 12 months of AHFTC are sunmadrin Section 4.2 and the approach to evaluation
of competency is in Section 5.

The field of advanced heart failure is rapidly ewad) with the introduction of new technologies.
While specific training requirements cannot be ped for all of these, Level Il AHFTC trainees who
intend to perform these procedures are expecteddergo the same training as required for faculty

members performing them.

3.4. Diagnosis and Management of Emergencies and i@plications
All trainees should be certified in Advanced Cawaiscular Life Support (ACLS) and well versed in the

recognition and management of complications andgeneies encountered in the advanced heart failure
population. Examples include cardiogenic shock alcitNTERMACS (The Interagency Registry for
Mechanically Assisted Circulatory Support) 1 patetife-threatening arrhythmias such as ventricula
tachycardia storm and complete heart block, sesemgiac complications in pregnant patients, remiya
failure in patients with heart failure and concanttpulmonary illness, severe rejection with alédgr
failure, or life-threatening infection in immunogupssed transplant recipients. Complications of
endomyocardial biopsy and pulmonary artery catirstion should be recognized and managed, with
emphasis upon knowing when to seek assistancedmimterventional cardiologist or cardiothoracic
surgeon in such circumstances as cardiac perfaratipericardial tamponade. Trainees should bentaug
to recognize and initiate management for complicegtiof MCS devices, including thrombosis, stroke,
infection, bleeding, and pump malfunction. Theyudtdoe familiar with advanced life support in pat®
receiving mechanical support (6). All such comglimas should be documented and reported in
accordance with institutional requirements andeneeid at patient safety or quality improvement

conferences.
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3.5. Diagnosis and Management of Less Common ClimicConditions
and Syndromes

Level Ill trainees should become familiar with lessnmon conditions associated with heart failure
symptoms. These include myocardial non-compactigpertrophic cardiomyopathy, cardiac
amyloidosis, muscular dystrophy, arrhythmogenibtrigentricular cardiomyopathy, glycogen storage
disease, congenital heart defects, sarcoidosispttmmatosis, pulmonary artery hypertension, as wel
as other infectious, nutritional, and autoimmuneditions. Several uncommon inflammatory conditions
have the potential to cause cardiomyopathy and Feglure, including fulminant giant cell myocargit

and acute hypersensitivity myocarditis. Metaboli@docrine disorders such as pheochromocytoma and
acromegaly can lead to cardiomyopathy and hedutréaiOther less common conditions presenting as
heart failure include cardiac neoplasms, constegtiericarditis, or acute right ventricular fail{RVF).

The Level lll trainee should be aware of these tessmon conditions and understand their
pathophysiology and management. The Level Ill #aimay not be expert in managing these conditions,

but should be able to stabilize patients with tteemd seek guidance from the literature and from gspe

3.6. Research and Scholarly Activity

All trainees are expected to carry out researctoarghgage in scholarly activities during Level Il
training in AHFTC. Scholarly activity related todré failure, pulmonary hypertension, MCS, or
transplant cardiology may include original clinichésic science, translational, or interdiscipynar
research; quality improvement activities; preseéniadt institutional, local, and national meetingsd
publication of original articles, reviews, chaptasscase reports. Trainees should be encouraged to
develop and maintain habits of self-learning andtiooious professional improvement by reading heart
failure and heart transplantation journals anchditeg journal clubs, conferences and appropriate
scholarly meetings. A trainee’s progress in reseahould be monitored by mentors through general
oversight, direct observation, and critical reviefppresentations and manuscripts.

4. Training Requirements

4.1. Development and Evaluation of Core Competende

Training requirements in AHFTC address the 6 gdmemrapetencies promulgated by the ACGME and
endorsed by the ABIM. These competency domain§/adical Knowledge, Patient Care and Procedural
Skills, Practice-Based Learning and Improvemenst&ys-Based Practice, Interpersonal and
Communication Skills, and Professionalism. The AGS used this structure to define and depict the
components of the clinical competencies for caadjpl The curricular milestones for each competency
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and domain also provide a developmental roadmafefiows as they progress through various levels of
training and serve as an underpinning for the naless reported to ACGME. The ACC has adopted this
format for its competency and training statemerdseer milestones, lifelong learning, and education

programs.

Table 1 depicts the 6 competency domains and délssciated curricular milestones for training
in AHFTC, as well as examples of evaluation toolisable for assessing competence in each domain.
The focus of this document is on delineation ofdbee competencies expectedabftrainees in AHFTC
upon successful completion of a standard one-y€fBME accredited AHFTC fellowship. These
competencies are marked under the column “All” t&lerareas of advanced knowledge or procedural
skills are not typically encountered enough duargtandard 12-month period of training to develog a
demonstrate competence and therefore require edditiedicated exposure. These selected Level Il
competency components are designated in the “Adllihen of the table, usually require additional
training, and represent a skill level beyond tretassary for AHFTC certification. One year of forma
training beyond the standard 3-year general caadiaMar fellowship, for example, is unlikely to é&n
expert competency in the management of the mospleonpatients undergoing heart transplantation or
ventricular assist device implantation or thoseungog other more specialized knowledge or procatur
skills. These additional competencies may be obthduring or after the standard AHFTC fellowship,
depending on the trainee’s career focus and therappties available at the training program. The
milestone interval indicates the stage by whichtyipécal trainee will have achieved a particular
competency. Although the competency componentsadec in the “All” column should be achieved by
all trainees and are appropriate areas for assaessnut every component need be individually assgss
in every trainee. Rather, as with all educatioctividies, assessment is a sampling process tloaicibe
tailored to the needs of the individual trainee pragram.

Table 1. Competency Components and Curricular Miletones for Level 1l Training in Advanced Heart
Failure and Transplant Cardiology

Medical Knowledge Milestones
(Months)
All Add
12)

Heart Failure

1. Know the principles of excitation-contraction cangland the contractile apparatus of the| X
cardiomyocyte.

2. Know the pathophysiology of heart failure, incluglisuch concepts as ventricular X
remodeling, neurohormonal activation, fetal gengression, wall stress, signaling pathways
(calcium, beta-adrenergic signaling, and nitricde}i myocardial energetics, electrical and
mechanical dyssynchrony, and the role of the eathalar matrix.

X

3. Know common genetic underpinnings of both dilated hypertrophic cardiomyopathy, thej
clinical phenotypes, and the role for genetic tegfor patients and their families.
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4.

Know important hemodynamic principles related taféailure, including normal cardiac
physiology, contractility, preload, afterload, anterpretation of pressure-volume loops anid
ventricular performance (Frank-Starling) curves.

Know the epidemiology and risk determinants of \efhtricular dysfunction, ventricular
hypertrophy and heart failure (both with reduced preserved ejection fraction), including
incidence and prevalence overall and in specialijaions.

Know classification methods of heart failure inchglAmerican College of
Cardiology/American Heart Association stages, NewkyHeart Association classes, and
INTERMACS (Interagency Registry for Mechanicallysdsted Circulatory Support) profiles.

Know the risk factors, methods, and risk scoresroomly used to stratify patients with heaft
failure, including their limitations, and how thesethods are used to evaluate the need fq
advanced therapies.

=

Know the epidemiology and pathophysiology of aaystolic or diastolic heart failure,
including new-onset and acute-on-chronic heartifail

Know typical and atypical clinical presentationgetients with advanced heart failure (e.g.

cachexia, worsening renal function, cognitive innpeint, medication intolerance, ventricular

tachycardia) and their management.

10.

Know the risks of arterial and venous thromboentbetimplications in patients with heart
failure.

11.

Know the pathophysiology, clinical presentationd aifferential diagnosis of heart failure
with preserved ejection fraction and its management

12.

Know the pathophysiology, clinical presentationd amethods of risk stratification of patients
with hypertrophic cardiomyopathy and its management

13.

Know the distinguishing features of and appropriisgnostic studies for specific etiologie
of heart failure, including coronary artery diseasdvular heart disease, hypertension,
myocarditis, infiltrative processes, toxins (eilljicit drugs), chemotherapy, pregnancy,

°2

congenital heart disease, radiation, pericardiatg@sses, endocrinopathies, high-output states,

stress cardiomyopathy, and inherited syndromes.

14.

Know the indications for percutaneous and surgitefvention for valvular heart disease in
patients with heart failure.

X

15.

Know the evidence base, including randomized dintidal data, supporting contemporary
guideline-directed heart failure therapy.

X

16.

-+

Know the pharmacology of common inotropes and viessors used in the management @
low-output heart failure and shock.

17.

Know key principles regarding transitions of caetvieen the outpatient and inpatient
setting, and vice-versa, including indicationstospitalization and readiness for discharge
for patients with heart failure.

18.

Know the role of assays for natriuretic peptide atiger biomarkers in the management of
patients with heart failure.

19.

Know the utility of noninvasive imaging (e.g., eclaodiography, nuclear cardiology, cardigc
magnetic resonance imaging, and positron emissimography) in assessment of patients
with cardiomyopathy (including those related towsér heart disease) and heart failure.

20.

Know the strengths and limitations of common qyatit life-tools (e.g., Minnesota Living
with Heart Failure and Kansas City CardiomyopathweQionnaire) used in patients with
heart failure.

21.

Know which lifestyle choices and comorbidities (eapstructive sleep apnea, depression,
anemia, diabetes, hypertension, renal failure)rdmute to the development of or clinical
instability of patients with heart failure, as wall potential management options for such
comorbid conditions.

22.

Know the roles of submaximal (including six-minwtalk) and maximal exercise testing, and

cardiopulmonary stress testing in patients withrtiegure.

23.

Know the roles of implantable cardiac electronigide therapy in patients with heart failure,
including cardioverter-defibrillators, pacemakensd resynchronization devices.

24,

Know the roles of coronary imaging, ischemia tegtiiability testing, and revascularization
in patients with heart failure.
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25.

Know the role of invasive hemodynamic assessmepéiients with decompensated heart
failure.

26.

Know the epidemiology and pathophysiology of thedimenal syndrome and its
management.

27.

Know the pathophysiology of cardiac dysfunctionoasasted with cirrhosis and the
hemodynamic consequences of portal hypertension.

28.

Know the role of implantable technology to allowmitoring of patients with heart failure,
including from afar (i.e., remote monitoring).

29.

Know the definition of frailty, tools available fassessment of frailty, and how frailty
influences diagnosis, prognosis, and candidacadeanced therapies in patients with hea
failure.

30.

Know the roles of palliative and hospice care itigrds with heart failure and the steps
needed to implement them.

31.

Know the role of endomyocardial biopsy in the ewtilon of myocarditis and infiltrative
cardiomyopathies.

32.

Know the various chemotherapy agents associatddhetrt failure and the management @
cardiac complications of chemotherapy.

=

33.

Know the potential contribution of arrhythmias tevélopment of heart failure and/or
decompensation and appropriate pharmacologic dati@boptions for therapy.

34.

Know the roles of exercise training and cardia@lsiitation in patients with heart failure
with or without pulmonary hypertension, cardiamsplantation, or mechanical circulatory
support.

Pulmonary Hypertension

35.

Know the World Heart Organization classificatiordaiologies of pulmonary hypertension.

36.

Know the epidemiology, risk factors, prognostictéas, and natural history of pulmonary
hypertension.

37.

Know the functional classes and appropriate treatroepatients with each type of
pulmonary hypertension.

38.

Know the role of invasive hemodynamic assessmealtiding when to perform
vasoreactivity testing to assess and manage patiéthit pulmonary hypertension, including
pre- and post-capillary components.

39.

Know the classes of medications available to fpedhonary hypertension and their use
alone and in combination, including managementid# effects.

40.

Know the roles of exercise and cardiopulmonaryngdb assess and manage patients witl
pulmonary hypertension.

41.

Know the indications for referral to a specializpdmonary hypertension center.

42.

Know the roles of balloon atrial septostomy, thramibdarterectomy, and lung
transplantation in patients with pulmonary artehigbertension.

Mechanical Circulatory Support

43.

Know indications for and contraindications to bt#mporary and durable mechanical
circulatory support for bridging and destinatiorrdpy.

44,

Know the expected survival following use of duratsiechanical circulatory support.

45,

Know clinical determinants favoring mechanical aledory support versus transplantation
durable strategies.

46.

Know optimal anticoagulation strategies for patsentth ventricular assist devices.

47.

Know the management principles for patients wittdicgenic shock, including selection of
temporary mechanical circulatory support.

48.

Know the management principles and potential carapitins of extracorporeal membrane

oxygenation.
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49,

Know the anatomic, surgical, and comorbid condg&itmt may impact mechanical
circulatory support strategies in adult patienthwiongenital heart disease.

50.

Know intraoperative and early postoperative congpions of durable mechanical circulato
support.

51.

Know the risk factors for and presentations andagament of common complications of
durable ventricular assist devices, including rigbart failure, stroke, driveline infections,
device thrombosis, hemolysis, gastrointestinalditeg and aortic insufficiency.

52.

Know risk scores that predict right heart failungpiatients with left ventricular assist devices.

Cardiac Transplantation

53.

Know the indications for and contraindications &ah transplantation.

54,

Know when patients listed for heart transplant neeghanical circulatory support, and the
potential benefits and complications of this typeherapy.

55.

Know current United Network for Organ Sharing a#ition listing policies for heart
transplantation.

56.

Know the expected short- and long-term survivasdbllowing heart transplantation.

57.

Know the role of multi-organ (e.g., heart-lung, tidadney, heart-liver) transplantation.

58.

Know the principles of immunology that pertain et transplantation, including
sensitization and histocompatibility.

59.

Know and understand the efficacy, risks, and litiates of currently available methods for
desensitization of patients awaiting heart trarmgpléon.

60.

Know the preoperative considerations applicablediential heart transplant recipients.

61.

Know the anatomic, surgical, and comorbid condgitmt may impact transplant surgery
planning and outcomes in adult patients with coitgeheart disease, necessitating
evaluation at a transplant center with expertishi@se conditions.

62.

Know the intraoperative and early postoperative gigations of heart transplantation and
their management.

63.

Know the process by which the heart procuremem t@éeracts with teams procuring othe
organs from donors.

64.

Know the factors used to assess the suitability pbtential donor heart.

65.

Know the mechanisms of action, side effects, artdmi@l drug-drug interactions of
immunosuppressant drugs.

66.

Know how cardiac denervation impacts cardiac pHggh including response to exercise
and pharmacological agents, and clinical manifestatof myocardial ischemia.

67.

Know the risk factors for, clinical presentatiorfsand treatment for hyperacute, acute
cellular, and antibody-mediated rejection.

68.

Know the risk factors, clinical presentation, Im&tional Society for Heart & Lung
Transplantation grading system, and strengthsiarithtions of diagnostic tools for cardiac
allograft vasculopathy.

69.

Know when to consider cardiac re-transplantation.

70.

Know common post-transplant complications and hmwonitor them in the outpatient
setting, including hypertension, diabetes, maligiyarenal dysfunction, infection, obesity,
and endocrinologic and neurological sequelae.

71.

Know the strengths and limitations of strategiesdu® detect and monitor transplant
rejection.

72.

Know the grades of acute cellular and antibody-atedi transplant rejection, based on
interpretation of an endomyocardial biopsy.
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73. Know the clinical presentation for common opporttiaiinfections in cardiac transplant X
recipients, as well as the potential for donorgraission of infectious organisms.

Evaluation Tools: chart-stimulated recall, direct observation, irirtigg exam X

Patient Care and Procedural Skills

Heart Failure

1. Skill to oversee genetic testing of patients wiindiomyopathy, including selection of X
patients and collaboration with genetic counselors.

2. Skills to optimize therapeutic regimens based dddaine-directed pharmacological and X
device-based therapies in stable patients witht fiiture with reduced ejection fraction.

3. Skill to estimate the jugular venous pressure yiadl examination. X

4. Skills to optimize a diuretic regimen in both tinpatient and outpatient settings. X

5. Skill to decide whether and when to hospitalizegras with heart failure. X

6. Skill to optimize pharmacological therapies in pats with decompensated heart failure, X
including adjustments after stabilization and ptmdischarge.

7. Skills to assess left ventricular systolic and Wilis properties noninvasively in patients with X
heart failure.

8. Skill to select individualized diagnostic testiray patients with a new diagnosis of heart X
failure.

9. Skill to minimize the risk of hospital readmissifmlowing discharge for decompensated X
heart failure.

10. Skills to recognize and stabilize patients withdéagenic shock. X

11. Skills to recognize and stabilize non-cardiogehiock in patients with cardiomyopathy ora X
history of heart failure.

12. Skills to perform and interpret findings from rigieart catheterization in patients with heaft X
failure.

13. Skills to assess risk of patients with heart falundergoing cardiac or noncardiac surgery; X
and to manage their hemodynamic status periopehgtiv

14. Skills to perform and interpret cardiopulmonaryest testing. X

15. Skills to initiate palliative and supportive caredao address symptoms and goals of care for X
patients with advanced heart failure across the cantinuum.

16. Skills to manage supraventricular and ventricutamahmias in patients with stable or X
decompensated heart failure.

17. Skill to collaborate with cardiac electrophysiolstgi to stabilize patients with ventricular X
tachycardia storm complicating cardiomyopathy, h&slure or mechanical circulatory
support.

18. Skill to collaborate with cardiac surgeons, intemenal cardiologists, or members of a X
structural heart care team to determine whetheup@neous or surgical valve intervention |is
necessary for patients with heart failure.

19. Skills to work effectively with experts in adultmgenital heart disease to assess and manageX
patients with these conditions, including determgnmivhen to employ mechanical support gr
cardiac transplantation.

20. Skill to determine the indications for coronaryaseularization in patients with ischemic X

cardiomyopathy.

Page 20 of 43




Jessup M, et al
2017 ACC/AHA/HFSA/ISHLT/ACP AHFTC Advanced Training Statement

21.

Skills to interrogate implantable cardioverter-8éflators, cardiac resynchronization
pacemakers, and cardiac resynchronization-defiboilldevices in patients with
cardiomyopathy and/or heart failure to determireelibrden of arrhythmias, diagnostic
information, and basic device functionality.

22.

Skill to determine when patients are inotrope-deleah and to manage them in the outpati
setting.

ent X

23.

Skill to work effectively with obstetricians in thlware of pregnant patients with a
cardiomyopathy and/or heart failure.

X

24.

Skill to provide self-help tools to patients withdrt failure to minimize the risk of
decompensation.

X

25.

Skills to educate heart failure patients about \weaysigns that signify or predict clinical
instability, and to help them develop action planthe event warning signs appear.

Pulmonary Hypertensior

26.

Skill to evaluate patients with pulmonary hyperiengo determine etiology.

27.

Skill to recommend the initial pharmacological regn for patients with pulmonary arterial
hypertension.

28.

Skills to assess functional capacity and risk yragtients with pulmonary arterial
hypertension.

29.

Skills to perform serial noninvasive assessmentggbf ventricular function and pulmonary
arterial pressure and integrate these data in #reagement of patients with pulmonary
hypertension.

30.

Skills to detect clinical deterioration in patiemtgh pulmonary hypertension and adjust
treatment accordingly, including determining whesitalization is necessary.

31.

Skill to stabilize patients with acute right ventrar failure in the setting of pulmonary
hypertension.

Mechanical Circulatory Support

32.

Skill to identify appropriate options for tempordrgmodynamic support for patients in
cardiogenic shock.

33.

Skill to identify appropriate candidates for dueabkntricular assist devices.

34.

Skills to interrogate, interpret, and manipulatenpuparameters in patients with temporary
and durable hemodynamic assist devices.

35.

Skill to recognize the indications for total artifil heart or right ventricular assist device
rather than left ventricular assist device alone.

36.

Skill to optimally set the speed of durable ventidr assist devices.

37.

Skills to select and interpret noninvasive and §ive data to evaluate patients with
temporary and durable ventricular assist deviceg,(mp study, aortic valve opening or
right ventricular assessment).

38.

Skills to identify and manage right heart failunepiatients with left ventricular assist devices.

39.

Skill to manage long-term durable mechanical catly support in the outpatient setting.

40.

Skills to recognize and manage complications ofble mechanical circulatory support,
including stroke, device thrombosis, right heailufa, hypertension, or arrhythmias.

41.

Skills to recognize left ventricular recovery ars$ess patients with left ventricular assist
devices for potential explantation.

42.

Skill to determine whether and when to hospitatiaéents with durable ventricular assist
devices.

43.

Skill to select management options (including ht@diziation and diagnostic investigation)

for patients with durable ventricular assist desiaad gastrointestinal bleeding.
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44,

Skills to collaborate with anesthesiologists anacpdural specialists to optimize
management during invasive procedures or noncastiggery in patients with continuous
flow, durable ventricular assist devices.

Cardiac Transplantation

45,

Skill to determine whether and when patients wadrcandiac transplantation.

46.

Skill to recognize comorbidities that preclude ¢acdransplantation.

47.

Skill to recognize irreversible pulmonary hyperienshat precludes isolated heart
transplantation.

48.

Skill to assess the suitability of a given hearttfansplantation in a potential recipient.

49.

Skills to adjust immunosuppressant therapy to mienthe risk of rejection, while balancin
competing risks of infection, malignancy, renalde¢, and other toxicities.

50.

Skill to collaborate with colleagues in the histogaatibility laboratory to assess a heart
transplant recipient's reactive antibody panekfprened and post-transplant anti-human
leukocyte antigen antibodies, and immunologic cdibpiy with a donor heart.

51.

Skill to manage heart transplant recipients inithmediate post-transplant period, includin
those with complications, in conjunction with a tidikciplinary team.

52.

Skill to determine whether and when illness in h&@ansplant recipients requires
hospitalization.

53.

Skills to interpret with a pathologist the findingtendomyocardial biopsies to determine t
need for treatment of acute cellular or antibodydiated rejection, and oversee treatment.

54.

Skills to collaborate with other members of a ndidtiplinary team in managing common
comorbidities and complications following heartigplantation, including hypertension,
dyslipidemia, renal insufficiency, infection, anancer.

55.

Skills to collaborate with invasive and intervemiib cardiologists in the prevention,
recognition, and treatment of transplant vasculopat

56.

Skills to interpret noninvasive tests, includingnecardiograms, gene expression profiling
(e.g., Allomap testing), and other biomarkers taleate for rejection in heart transplant
recipients.

57.

Skill to perform endomyocardial biopsy to assesdrinsplant rejection.

58.

Skill to prescribe therapies to prevent opportimistfections, including Cytomegalovirus,
Nocardia, and Pneumocystis Jirovgmieumonia in heart transplant recipients.

59.

Skill to oversee the use of immunizations in patidrefore and after cardiac transplantatio

>

Evaluation Tools: chart-stimulated review, direct observation, moltice evaluation

Systems-Based Practice

1.

Utilize appropriate care settings and teams faepg with various profiles and stages of
heart failure before or after mechanical circulatsupport or transplantation.

2.

Incorporate risk/benefit analysis and cost consitiens in diagnostic and treatment
decisions, including the adoption of new technadegi

Utilize an interdisciplinary, coordinated team apgrh for patient management, including
care transitions, palliative care, and employmetdted issues.

Effectively utilize an interdisciplinary transitiaircare approach to monitor the progress o
ambulatory patients with heart failure to maintstiability and avoid preventable
hospitalization.

Collaboratively work with all members of the advaddeart failure and transplant
cardiology team, including cardiac surgeons, piecare specialists, other medical
consultants, nurses, nurse practitioners, physasaistants, social workers, dietitians,
physical and occupational therapists, and pharitsacis

Identify the financial, cultural, social, and enootal barriers to successful outcomes after
mechanical circulatory support or transplantation.
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7. Effectively utilize an interdisciplinary approaah ¢are for patients with or at risk of X
advanced heart failure, pulmonary hypertension,raadhanical circulatory support or
cardiac transplantation.

Evaluation Tools: chart-stimulated recall, direct observation, molice evaluation

Practice-Based Learning and Improvement

1. Identify knowledge and performance gaps and engegpportunities to achieve focused X
education and performance improvement.

2. Utilize decision support tools to access guideliaed pharmacologic information at the point X
of care.

3. Incorporate feedback from faculty and staff to ioy@ performance. X

4. Develop habits of regular and critical readinghe# heart failure/transplant literature to X
maintain current knowledge of the field and pronldedong learning.

Evaluation Tools: conference presentation, direct observation, glefsaluation, reflection and

self-assessment

Professionalisn

1. Show compassion for and effective management obdiite issues, including discussions| X
of death and dying, across the spectrum of patigittsheart failure, pulmonary
hypertension, mechanical circulatory support, @rhansplantation.

2. Clearly and objectively discuss available therafgesadvanced heart failure, including X
palliative care, mechanical circulatory supportiransplantation.

3. Interact respectfully with patients, families, aaildbmembers of the healthcare team, includjng X
ancillary and support staff.

4. Demonstrate high ethical standards, including gmegnition and management of overt and X
more subtle potential conflicts of interest, wheaking diagnostic or therapeutic decisions
Evaluation Tools: conference presentation, direct observation, nuultise evaluation, reflection| X

and self-assessment

Interpersonal and Communication Skills

1. Communicate with and educate patients and famalkesss a broad range of cultural, ethnig, X
and socioeconomic backgrounds.

2. Engage in shared decision making, including themtil role of palliative care and X
discussing the risk of death, with patients and fiaenilies considering mechanical
circulatory support and/or transplant.

3. Effectively lead the interdisciplinary heart faduream to promote comprehensive and X
balanced decision making with respect to the selectf mechanical circulatory support
versus heart transplantation.

4. Skill to discuss the potential for donor transnassdf infectious agents to the recipient, and X
ability to use a shared decision-making approach wicipients when assessing a donor a
risk.

5. Skill to provide emotional support to patients anelir families before and after mechanical X

circulatory support or cardiac transplantation.

Evaluation Tools: direct observation, multisource evaluation

Add = Additional competencies that extend beyoreddbre expectations and that may be achieved bg som
AHFTC specialists based on career focus, eithengdur following formal AHFTC fellowship trainings€e text for

details).

4.2. Number of Procedures

An essential component of training an AHFTC pramtiér is robust understanding of the indications fo

contraindications to, and complications of procedwwommonly performed in patients
heart failure, including ventricular assist devieesl cardiac transplantation (Table 2).
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should maintain a record that documents the inidieat outcomes, and diagnoses associated with

procedures they performed or attempted, along thdlmame of the supervising faculty member.

It is axiomatic that direct supervision of invaspm@cedures performed by trainees must occur
until the trainee demonstrates sufficient proficigand judgment, attainment of which must be
documented by the Program Director. Faculty memirerst teach and supervise trainees in the
performance and interpretation of procedures. Besrmust participate in pre-procedural planning and
post-procedural management.

In addition to the skills to safely perform proceeh) the trainee must possess the skills to
determine the appropriate procedure, obtain amdpret procedural data, and utilize the data tarope

patient care. The suggested minimum procedurahvesuduring AHFTC training are shown in Table 2.

Table 2. Recommendations for Minimum Procedural Valime or Technical Experience to Achieve and
Demonstrate Competence in Advanced Heart Failure ahTransplant Cardiology

Procedure/Technical Skill Numbers*

Observe and interpret CPX Observe 5
Interpret 20

Perform and interpret right heart catheterization 0, @& which at least 30 should be
pre-transplantation

Perform and interpret pulmonary vasodilator chgkeim pulmonary 5

hypertensiont

Interrogate ICDs and CRT devices 20/20 pr document comparable

training during general cardiology
fellowshipand review 3 ICD and 3
CRT interrogations with an EP
attending who attests to the
competency expected of AHFTC

physicians)

Observe implantation of VADs 3

Perform and interpret VAD interrogation 10

Oversee the medical care, including anticoaguladiwh VAD speed 15 (of which 5 must be during

setting, of LVAD recipients index hospitalization of LVAD
implantation)

Perform and interpret LVAD ramp procedurest 10

Observe procurement of donor organs 3

Observe cardiac transplant surgery 3

Oversee the medical care, including immunosuppressigimen, of a 30 (of which 5 must be during

cardiac transplant recipient index transplant hospitalization)

Perform endomyocardial biopsies, femoral access 5

Perform endomyocardial biopsies, internal jugutaress 45

Review endomyocardial specimens, with a range thfgdagy, in 20

collaboration with a pathologist

Interpret the severity of CAV from a coronary argg@am utilizing the 10

ISHLT Cardiac Allograft Vasculopathy Grading scale

Participate in end-of-life and/or palliative caliealissions 10

*Recommendations for number of procedures requarecbased on consensus recommendations and indicate
numbers that should be performed and/or interpretiedessfully to achieve competence. These nurabers
intended as general guidance, based on the edughtieeds and progress of typical AHFTC traineesnetency
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to perform each procedure must be based on evatulayi the supervising physician and may exceecddrdbow
the threshold number shown in Table 2.

tacquired during additional months beyond a deditafemonth advanced heart failure/transplant feslay.

AHFTC indicates advanced heart failure and tramgptardiology; CAV, cardiac allograft vasculopati@PX,
cardiopulmonary exercise testing; CRT, cardiacnekyonization therapy; EP, electrophysiology; |@Dplantable
cardioverter-defibrillator; ISHLT, International 8ety for Heart & Lung Transplantation; LVAD, lefentricular
assist device; and VAD, ventricular assist device.

4.3. Heart Failure

The AHFTC trainee should know the pathophysioloflgeart failure at the molecular, cellular, and
organ levels, including the roles of neurohormawivation and ventricular remodeling in disease
progression. They also should know the diagnostitraanagement strategies for patients with heart
failure due to ischemic and nonischemic forms @frhdisease, including infiltrative cardiomyopat)ie
inherited cardiomyopathies, and cardiomyopathitded to endocrinopathy, pregnancy, chemotherapy
and other toxins such as illicit drugs, as welltasse with adult congenital heart disease (3).nEes
should become proficient in the management of botlie and chronic heart failure using available
pharmacotherapies, and acquire a deep understaniding evidence base developed from randomized
trials that underlie guideline-directed therapigs They should be familiar with the epidemiology,
common genetic abnormalities, and risk factorstmart failure and know how to assess and manage
commonly encountered comorbidities in patients \witart failure. The AHFTC trainee should develop
the skills to identify advanced heart failure, diran evaluation, and determine the appropriatenfess

patients for cardiac transplantation, MCS, or péile care (3).

4.3.1. Inpatient

The AHFTC trainee should learn the pathophysiolagg epidemiology of various acute heart failure
syndromes, including coronary ischemia, acceleraygpértension, decompensated heart failure,
cardiogenic shock, and right heart failurepitients with and without heart transplantatioM@sS. As
the prevalence of heart failure with preservedt&adraction is approximately 50%, trainees should
know the pathophysiology (e.g., impaired diastodiaxation, myocardial stiffening, ventricular-aisé
coupling), clinical presentation, differential dragpis and management of acute decompensations of
patients with this type of heart failure. Trainsbsuld also become skilled in selection of an ogtim
diuretic regimen, know the role of vasodilator amotropic therapy, employ measures to prevent
thromboembolic complications, know criteria forahiarge of hospitalized patients with heart failaned

facilitate safe transition to the outpatient seftin
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4.3.1.1. Initial Assessment

The AHFTC trainee should rapidly identify patientsh heart failure in danger of hemodynamic colkaps
or death and know how to stabilize them. A key @etof the initial assessment is to identify fastibrat
precipitate hospitalization for heart failure. lhdition, proficiency in obtaining a history and foeming

a physical examination is essential to assesspagiant’'s hemodynamic profile (8), and this must be
integrated with hemodynamic and physiologic datpatients presenting with decompensated heart

failure.

4.3.1.2. Hemodynamic I nterpretation

Although invasive hemodynamic monitoring is nottioely indicated in the management of patients with
acute heart failure, trainees should become familith indications for pulmonary artery cathetetiaa

as supported by the 2013 ACC/AHA Guideline for khenagement of Heart Failure (7). Trainees should
acquire the skills to troubleshoot pulmonary artatheters in the catheterization laboratory and
intensive care unit, and to interpret hemodynami@ameters measured by this technology, includieg th
right atrial pressure, pulmonary artery pressusénpnary capillary wedge pressure, cardiac outpdt a
index, and derived variables including pulmonarg apstemic vascular resistances. Trainees should
learn to utilize echocardiographically-derived msties of filling pressures and cardiac output tdgu
therapy.

4.3.1.3. Cardiogenic Shock

The AHFTC trainee should recognize and stabilizeepts with cardiogenic shock, and distinguish this
from other causes of shock. Trainees should I¢windications for, contraindications to, and dadi
pharmacology of intravenous vasopressor and inigtiangents in patients with advanced heart failang,
recognize patients chronically dependent upon thgsets. Trainees should promptly identify patients
with refractory cardiogenic shock and assess catedfor temporary MCS devices in the context of
long-term treatment goals (implantable ventricalssist devices, explantation after myocardial recgv
heart transplantation, bridging to decision, otigtive care). Familiarity with available temporary
support device is crucial, and trainees shouldalierhoot temporary MCS devices in conjunction waith
multidisciplinary team. Trainees should know thike raf palliative and hospice care in patients with
advanced heart failure. Ongoing care should addsgaptom control, psychosocial distress, health-
related quality of life, end-of-life care, caregisipport, and access to evidence-based diseasé/imgd

interventions.
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4.3.1.4. Decompensated Heart Failure

Trainees should become proficient in supervisirtgepgs hospitalized with decompensation of chronic
heart failure through initial stabilization and iopization of therapy. Management issues include
optimizing volume status through selection of aprapriate diuretic regimen, recognition of risktfars
for the cardiorenal syndrome, implementation ofriopic therapy when indicated, considerations i us
of renal replacement therapy, conversion from irgr@us to oral diuretic medications, and initiatown
modification of guideline-directed medical therahying the hospitalization and at discharge. Tresgne
should become facile with other aspects of managethat may arise during hospitalization, including
treatment of arrhythmias, ICDs or CRT device irdgation to determine arrhythmia burden and
functionality of the device, and assessment ofdifeof coronary revascularization. Trainees shaad
able to identify patients whose clinical coursernisa downward trajectory, including those with who
should receive MCS, cardiac transplantation, or@Hife care. Trainees should become proficient in

facilitating safe transitions of outpatient carattminimize the likelihood of readmission for hefaiture.

4.3.2. Outpatient

Trainees should learn the various methods of diésgiheart failure, including the ACC/AHA stages,
New York Heart Association (NYHA) classes, and INNMACS profiles, as well as the epidemiology
and risk determinants applicable to patients wiharhfailure with reduced and preserved ejection
fraction. The AHFTC trainee should learn how tadirthe outpatient evaluation of patients with ntlge
identified heart failure to identify specific etiglies and understand the role of genetic testiagious
tools are available to assess patients with ha#uré, including the clinical history and physical
examination, multimarker risk scores, quality & lssessments, natriuretic peptide testing, stestag
including cardiopulmonary stress tests, and nomivgaimaging techniques. Trainees should become
comfortable with each of these modalities and ktimeir strengths and limitations. Trainees shoutdre
how to up-titrate guideline-directed medical thgrépachieve appropriate targets. Clinical detetion
in an outpatient and indications for hospitalizatshould be recognized. Trainees should learn bow t

incorporate advanced care planning and end-offifeussions in the outpatient setting.

4.4. Pulmonary Hypertension

Pulmonary hypertension (PH) treatment involves irtgod elements of hemodynamic management of
pulmonary artery pressures and right heart faillbe AHFTC trainee should be able to manage, or co-
manage with a PH care team, patients with pulmohgpgrtension from Class | to advanced Class IV

stages.
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4.4.1. Inpatient

AHFTC trainees should learn how to detect clinaztierioration in hospitalized patients with pulmagna
hypertension, adjust treatment accordingly, ankilsta those with acute RVF using parenteral thizap
in conjunction with a multidisciplinary team. Fueth they should learn the appropriate use of iveasi
hemodynamic monitoring and know when to refer pési¢o a pulmonary hypertension specialist.

4.4.2. Outpatient

In coordination with a PH care team, the AHFTCrte& should learn to classify patients accordirty¢o
World Heart Organizatioariteriaregarding etiology, risk-stratify patients with pest to treatment
requirements, understand the role of exercisegstind initiate guideline-based therapy for pasievith
PH, cognizant of the pharmacologic options for Ridluding combination therapies and their side
effects. The trainee should recognize clinical wainsg, adjust treatment as necessary, and appgria

refer patients for more advanced PH care, inclufiaipon atrial septostomy or lung transplantation.

4.5. Mechanical Circulatory Support

A much broader group of individuals will seek corngueey in advanced heart failure cardiology tharn wil
directly manage patients with durable left ventidcuassist devices (LVADSs) on a daily basis.
Nevertheless, MCS is an important therapeutic agto patients with advanced heart failure, inchagi
those with cardiogenic shock, and all AFHTC tragelould acquire competency in the use of these
technologies. Trainees should understand the sestifelevant clinical trials and registry data,imbain
currency on contemporary guidelines for managemgpéatients with mechanical support (9-11), and
keep abreast of emerging MCS technologies. Itdergfal that trainees learn to identify appropriate
candidates for temporary hemodynamic support anabdiel ventricular assist devices. Trainees should
appreciate the value of a multidisciplinary tearprapch to MCS by fostering collaborative relatidpsh
with cardiac surgeons, intensivists, advanced jgegptroviders, social workers, infectious disease,

palliative care specialists, ventricular assistickezoordinators, and other team members.

4.5.1. Inpatient

The trainee must acquire the medical knowledgecéinital skills to identify candidates for tempoyar
and/or durable MCS, including those needing bivenkar support. The trainee should know the
indications for and contraindications to tempotaeynodynamic support, be able to troubleshoot device
used in their institution, and develop skills tormage patients in the early post-implant period in

conjunction with the multidisciplinary team.
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Patients on durable left ventricular assist de{id®AD) support may present with a variety of
complications. These complications include RVFtgastestinal bleeding, driveline infections,
arrhythmias, pump thrombosis, and aortic insufficie The trainee should know and recognize risk
factors for these complications, and understand toowvanage them. Because early RVF portends a poor
prognosis following LVAD implantation, the trainebould recognize preoperative risk factors for RVF,
understand perioperative management strategieslabhmainimizing risk of RVF, and appreciate
circumstances in which biventricular support onslant may be indicated. The trainee should master
the skills necessary to manage RVF that develdps l2¥# AD deployment. The skill set must also
include 1) understanding of durable LVAD devicegmaeters and how to interpret or manipulate changes
in these parameters in clinical context; 2) managgrof anticoagulation; 3) recognition and
management of pump thrombosis; 4) developmentadépsional rapport with surgical, gastrointestinal,
and infectious disease colleagues, all of whom aptaintegral role in helping to manage LVAD
complications; and 5) management of patients faicmmginent death, including relief of symptoms.
Interested trainees should develop the abilitiggerform and interpret ramp echocardiograms tosasse
likelihood of LVAD thrombosis, though these skiftey require additional training beyond the typical
12-month AHFTC fellowship.

Finally, because failure to communicate openly fafigl with patients and caregivers may
contribute to unrealistic expectations or unmetsder care, the trainee should master the altdity
communicate effectively regarding prognosis, lefainderstanding, and end-of-life preferences, and

foster a close working relationship with palliatie&re specialists.

4.5.2. Outpatient

Patients supported with durable ventricular askstces require frequent monitoring in the outptie
setting. The trainee should develop the skills &mage patients in this setting, including 1) optima
titration of pharmacotherapies for heart failurgpdrtension, and anticoagulation; 2) diagnostic
interrogation of device-specific pump parametensitorm therapy, including optimization of LVAD
speed; 3) identification of complications that regunospital admission; and 4) recognition of pate

with LV recovery who may benefit from device exgktion.

4.6. Cardiac Transplantation

The 12 additional months of an AHFTC fellowshipuggd for Level Il training may not provide the
experience in cardiac transplantation requiredjtalification as a heart transplant physician under
UNOS criteria (12). A broader group of individualdl seek competency in advanced heart failure

cardiology than will directly manage patients urgéing cardiac transplantation. Nonetheless, many
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programs offer an experience within the Level Utriculum to establish competency in the care of

patients undergoing transplantation that meet&Jt@S criteria.

Most importantly, through interaction with a widariety of patients at different stages in the
transplant process, with different levels of acustycioeconomic and cultural backgrounds, healéhcar
knowledge and preferences, the trainee will acqueaessary competence and expertise in pre- amd pos
transplant management as outlined in the competmilegtones (Table 1).

4.6.1. Inpatient

4.6.1.1. Pretransplant Management

Trainees must learn the approach to recipient setedocusing on identification of candidatesaiiough
to merit transplantation yet free of medical orgisysocial contraindications (13), and also know how
evaluate the quality of a potential donor hearaiff@es should learn UNOS allocation listing pokcie
including when to apply for exception for candidateho do not meet stated criteria for a given sty
have a comparable severity of illness. Traineesldhmecome familiar with the management of the
sensitized patient, including interpretation of gareactive antibodies and understand desensiizati
regimens, including but not limited to plasmaphissdatravenous immune globulin, rituximab, and
bortezomib. Trainees should be exposed to the enggues involved in considering transplantation fo
patients with adult congenital heart disease.

4.6.1.2. Acute Postoperative Management

The postoperative management of heart transplaiptieats starts with donor evaluation and organ
procurement. Trainees should become familiar viighlogistics of these steps and gain experience
interpreting virtual, prospective and retrospectix@ss-matches, determining the need for induction

therapy, and managing initial post-transplant imoswuppression and infection prophylaxis.

4.6.1.3. Postoperative Complications

Trainees should become familiar with early postatree hemodynamics and be able to direct subsequent
testing to distinguish such complications as pringaaft dysfunction, delayed hyperacute rejectright

heart failure related to pulmonary hypertensioml eardiac tamponade. They should become competent
as part of a multidisciplinary team in caring fatignts requiring temporary mechanical support sich
extracorporeal membrane oxygenation. Trainees dhamuelop the skills to manage potential donor-

derived infections and malignancies, including infing patients and families of these events, and
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appropriately consult specialists for further eadilon and management. Trainees should be able to
manage other common complications in the earlygpasttive setting, including early rejection,

bradyarrhythmias and tachyarrhythmias, thromboeisimpldelirium, and infections.

4.6.1.4. | npatient Heart Transplant Management Following the Index Admission

Heart transplant patients may be re-admitted momtlygars after transplantation for cardiac or
noncardiac problems, such as acute cellular obady-mediated rejection, graft failure, transplant
vasculopathy, infections, or malignancy. Trainedkbg exposed to heart transplant recipients witse
complications and should acquire the skills tocdithe care of such patients. Trainees should lwoiéte
with cardiac pathologists interpreting biopsieseiimentional cardiologists considering percutaneous
intervention, and infectious disease specialigtating opportunistic infections (14). Given that Hide
effects and toxicities of immunosuppression affeahy organ systems, the AHFTC trainee will consult
with numerous other specialists as well. It isipatarly important for trainees to learn the exteadiac
toxicities of immunosuppression, such as the newicity and nephrotoxicity of calcineurin inhibigr
pulmonary toxicity of proliferation signal inhibite, and gastrointestinal toxicity of mycophenolate
mofetil, as patients will likely present symptonfdleese conditions initially to the AHFTC speciélis
(15).

4.6.2. Outpatient

4.6.2.1. Immunosuppression

The major goal of outpatient management of a Hessplant recipient is to maximize benefit and
minimize toxicity of immunosuppression. Level lthinees should become familiar with strategies to
individualize immunosuppression based on the pesieisk of rejection and infection, as guided by a
history of rejection or infection, medication taece, antibody sensitization, compliance, presefce
transplant vasculopathy, malignancy, peripherabthlgene-expression profiling, and results of T-cell
immune function assays. They should learn thegbitandard triple-drug immunosuppression with a
calcineurin inhibitor, an antimetabolite most conmiyanycophenolate mofetil, and corticosteroids, and
know when to consider proliferation signal inhiloiosirolimus or everolimus. Trainees should become
familiar with methodologies for rejection surveiitze and adjunctive immunotherapies for patienth wit
recurrent rejection.
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4.6.2.2. Chronic Complications

Chronic immunosuppression places patients at fislygertension, obesity, drug-drug interactionsate
dysfunction, gout, diabetes, dyslipidemia, osteopist infections, malignancy, and other disordéhsis,
trainees should learn appropriate screening angptien strategies, including immunization, and
develop the skills to manage complications in coofion with other providers. Long-term care of hear
transplant recipients includes screening for andagament of transplant vasculopathy. Trainees dhoul

learn the appropriate triage to revascularizatietransplantation, or end-of-life management.

4.7. Shared Decision Making and Palliative Care
According to the ACCF/AHA Guideline for the Managem of Heart Failure, "palliative and supportive

care is effective for patients with symptomatic taéailure to improve quality of life" (7). Furtheore,
given the acuity of illness to which patients wliart failure are prone, trainees require advanced
communication skills to care for critically ill pahts and those with complications following LVAD
implantation or cardiac transplantation. Traindesutd incorporate palliative care throughout the
spectrum of illness and know when to consult piiacare specialists. Discussions focused on dhare
decision making provide patients, families, andvjters opportunities to work together to make
decisions about care and choose treatment optiahgite aligned with the patient's values, goats an
preferences (16). For example, trainees shouldi@cguperience re-evaluating and revising the nagdic
regimen and modify device-based therapy as goataref change toward the end of life.

5. Evaluation of Proficiency

Evaluation tools in AHFTC training include dirediservation by instructors, case logbooks, conferenc
and case presentations, multisource evaluatiaxinet portfolio/curriculum vitae, in-training exaemd
simulation. Self-assessment programs are avaithtdegh the ACC and HFSA (Heart Failure Society of
America). Program directors and trainees are emageal to incorporate these resources in the cofirse o
training. Following completion of AHFTC trainingainees will be eligible to take the ABIM Board
Certification Examination in AHFTC.

Judgment, case management, and bedside and pralkskilis must be evaluated regularly in
every trainee. Quality of care and follow-up, reliy, judgment or decisions or actions that résul
complications, interaction with other physicianatignts, and laboratory support staff, initiatimad the
ability to make appropriate decisions independestiiyuld be considered. Trainees should maintain
records of participation and advancement in thenfof a Health Insurance Portability and Accounigbil
Act (HIPAA)-compliant electronic database or logkdbat meets ACGME reporting standards and
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summarizes pertinent clinical information (numbecases, diagnoses, disease severity, outcomes and
disposition for each encounter).

Under the guidance of the program director, facsiftguld verify and document each trainee’s
experiences, assess performance, and confirmagatisf achievement. The program director is
responsible for confirming experience and competema reviewing the overall progress of individual
trainees with the Clinical Competency Committeensure achievement of selected training milestones

and identify areas in which additional focusedrirag may be required.
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