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PATIENT SELECTION FOR ADVANCED HEART 

FAILURE THERAPIES



ADVANCED HEART FAILURE THERAPIES



NATURAL COURSE OF HEART FAILURE

Allen et al.  Circulation 2012; 125;1928-52

AHA Stage D



STAGE D HF MORTALITY RIVALS CANCER



HF CLASSIFICATION



STAGE D - ADVANCED HEART FAILURE CHARACTERISTICS

➢ Symptoms

➢ NYHA class IIIB & IV

➢ Substrate

➢ Cardiomyopathy, Valve disease, 

Arrhythmias, CAD

➢ Hemodynamics

➢ Elevated intracardiac filling pressures

➢ Low cardiac output

➢ Risk Factors

➢ Recurrent HF admissions, ICD shocks, 

CPET results, Biomarkers



ADVANCED HEART FAILURE PATIENTS

“Crash & Burn”- Profiles 1,2

“Walking Wounded” – Profiles 4-7



PATIENT SELECTION –  INTERMACS PROFILES

Miller & Guglin.  JACC 2013; 61;1209-21



CARDIOGENIC SHOCK –  PROFILES 1-3

Jentzer et al.  JACC 2019



ADVANCED HF –  THE WALKING WOUNDED

➢ Recurrent HF Hospitalizations

➢ CRT Non-Responders

➢ Need for Inotropes

➢ Neuro-hormonal antagonist doses limited by hypotension 

and renal dysfunction

➢ Diuretic Resistance

➢ Persistent symptoms with ADLs

➢ Cardio-renal syndrome



HF HOSPITALIZATION –  A SENTINEL EVENT



CARDIOPULMONARY EXERCISE TEST

CPET Parameter Threshold Supporting 
Transplant Candidacy

Peak VO₂ (mL/kg/min) < 14 mL/kg/min

Percent-predicted 

Peak VO₂

≤ 50% predicted

VE/VCO₂ Slope > 35

Exercise Oscillatory 

Ventilation

Present

Anaerobic Threshold 

(VO₂ at AT)

< 11 mL/kg/min

Respiratory Exchange 

Ratio (RER)

≥ 1.05



ADVANCED HEART FAILURE PATIENTS

Yancy CW, et al. J Am Coll Cardiol. 2018.

ADDITIONAL CONSIDERATIONS FOR REFERRAL:
• CRT non-responder • Physical activity limited or impaired QOL

I IV inotropes

N NYHA IIIB/IV or persistently elevated natriuretic peptides

E End-organ dysfunction (Cr > 1.8 mg/dL or BUN > 43 mg/dL)

E EF ≤ 35%

D Defibrillator shocks

H Hospitalizations > 1

E Edema (or elevated PA pressure) despite escalating diuretics

L Low blood pressure, high heart rate

P Prognostic medication — progressive intolerance or down-titration GDMT



TEMPORARY MCS TO RESCUE CARDIOGENIC SHOCK

➢ Recognition

➢ Initiation of 

vasopressors and 

inotropes

➢ Evaluation with Swan-

ganz catheter and 

bloodwork

➢ Insertion of temporary 

MCS device

Mehta et al.  Front CV Medicine 2024



INTERMACS 1-3 –  CARDIOGENIC SHOCK

Will ventricular function 

RECOVER?

If not requires

➢ Heart Transplant

➢ LVAD

➢ Total Artificial Heart



UNPREDICTABLE COURSE OF ADVANCED HEART FAILURE



PREDICTORS OF RECOVERY



THERE IS A 

FOR ADV HF 

REFERRALS! 

Referral Timing is critical

Window

TIMING OF REFERRAL  - RECOGNIZING STAGE D



TIMING OF REFERRAL

INTERMACS 1-3

Higher post HT & LVAD mortality

Longer stays in the hospital

More RV failure pre and post LVAD

INTERMACS 4-7

More of an elective surgery

Too early? – subject patients to the constant

Hazard of adverse events post HT and LVAD



EVALUATION PROCESS



MULTIDISCIPLINARY TEAM SELECTION CONFERENCELVAD TEAM



CONTRAINDICATIONS TO OHT & LVAD



Most 
Common 
Exclusions 

for 
Transplant

+ Drug Screen

• Illicit substances

• Marijuana (inhaled)

• Nicotine 

Age >72 years old

 Morbid Obesity (BMI above 40)

 Uncontrolled Diabetes 

 Severe Pulmonary Hypertension

These 

patients 

might be 

eligible for 

an LVAD! 



HEART TRANSPLANT NUMBERS

Singh et al.  JHLT 2025; 44(12):1857-1873



WAITLIST PATIENTS EXCEED NUMBER OF TRANSPLANTS

Jain et al.  JACC HF 2025;13:389-401



DONOR SELECTION

Jain et al.  JACC HF 2025;13:389-401



ORGAN PROCUREMENT



MCS AS BRIDGE TO TRANSPLANT

Singh et al.  JHLT 2025; 44(12):1857-1873



LVAD ANATOMY



DEVICE EVOLUTION



CENTRIFUGAL CONTINUOUS FLOW LVADS

BrioVAD

Cf-LVAD

Centrifugal

MAG-Lev

2800-3200

10 mm

47 mm

No



5 YEAR SURVIVAL –  LVAD VS HEART TRANSPLANT

Hm3 - 5 year survival 58% OHT - 5 year survival ~75%

Mehra et al. JAMA 2022; www.ishlt.org



APPLICATION OF LVAD THERAPY

Improved Survival

Enhanced QOL

Symptom control

Device-related Infection

Stroke

Bleeding

Arrhythmias

Pump thrombosis



IDEAL PUMP FEATURES

Pumps to support

➢  LV

➢  RV

➢  Biventricular



TOTAL ARTIFICIAL HEART

Serves as a Bridge to Transplant in patients with

➢  Severe biventricular heart failure

➢ Intractable Ventricular arrhythmias

Syncardia Bivacor



TAH RESEARCH TRIAL



CAN WE CHANGE THE TRAJECTORY & FOR HOW LONG?

Death
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“Shifting the Curve”

Sacubitril/Valsartan

MV TEER

Baro-stim

Cardiac Contractility Modulation

CRT with AVJ Ablation

Time Gained?

IM7

IM6

IM5

IM4

IM3

IM2

IM1



SHOULD PATIENTS RECEIVE LVADS BEFORE DETERIORATION?

Advanced HF therapies



TEAM HF TRIAL

Inclusion Criteria

INTERMACS 4-7



CLASS IV HEART FAILURE –  A META-STABLE STATE

Routine CPET

  RHC

  ProBNP

If required inotropes or MCS to

rescue how stable for how long?
INTERMACS 4-7

INTERMACS 1-3

Refer to Advanced HF Clinic



THANK YOU FOR YOUR ATTENTION
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