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“When to Refer a Patient to an Advanced HF center?” 



Epidemiology

✓2 % of Heart Failure population. 

✓Among patients with Stage C HFrEF, 4.5% progress to Stage D HF each year 
(Kalogeropoulos et al. JACC HF 2017).

✓Standard treatment is insufficient to control patient’s symptoms

✓Poor QOL and prognosis

✓(Advance = refractory = end-stage)



www.escardio.org/guidelines
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

All the following criteria must be present despite OMT:
1. Severe and persistent symptoms of heart failure [NYHA class III (advanced) or IV].

2. Severe cardiac dysfunction defined by (at least one of the  following):

• LVEF (≤30%)
• Isolated RV failure (e.g., ARVC)
• Non-operable severe valve abnormalities or congenital abnormalities
• Persistently high (or increasing) BNP or NT-proBNP values and severe diastolic

dysfunction or LV structural abnormalities (according to the definitions of HFpEF)

3. Episodes of pulmonary or systemic congestion requiring high-dose i.v. diuretics (or diuretic
combinations) or episodes of low output requiring inotropes or vasoactive drugs or 
malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 months.

4. Severe impairment of exercise capacity with inability to exercise or low 6MWT (<300 m) or 
pVO2 <12 mL/kg/min or <50% predicted value, estimated to be of cardiac origin.

Criteria for definition of advanced heart failure

6MWT= 6-minute walk test; ARVC = arrhythmogenic right ventricular cardiomyopathy; BNP = B-type natriuretic peptide; HFpEF = heart failure with preserved éjection fraction; i.v. = 
intravenous; LV = left ventricular; LVEF = left ventricular ejection fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide; NYHA =New York Heart Association; pVO2 = peak oxygen
consumption; RV = right ventricular.

Criteria for definition of advanced heart failure



Epidemiology

A.V. Subramaniam et al. Circulation HF 2022

Olmsted County, 
Minnesota



Rose EA et al. REMATCH study group. NEJM 2001;345:1435-43 

Prognosis of patients with advanced HF

Eligible patients
1.- Chronic end-stage HF
2.- Contraindications to HTx 3.- 
Symptoms of NYHA class IV HF 
for at least 90 days despite GDMT
4.- LVEF of 25 percent or less; 
5.- POC < 12 ml/Kg/min or 
inotropic dependence.



Algorithm for the treatment 

of patients with advanced 

HF/cardiogenic shock

McDonagh TA, et al. Eur Heart J. 2021;00:1-128. 



Options for patients with advanced HF

✓Optimize neurohormonal inhibition and device therapy

✓High risk conventional cardiac surgery

✓Short term management: 
• IV drugs, management of congestion (iv diuretics, UF)
• Mitraclip
• Short-term MCS (IABP, Impella, CentriMag) 

✓Long-term management 
• Heart transplantation
• LT-Mechanical circulatory support
• Chronic iv inotropes, UF, peritoneal dialysis

✓ Palliative care



Optimize neurohormonal inhibition and device therapy

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

McDonagh TA, et al. Eur Heart J. 2021;00:1-128. 



SAC/VAL in advanced HF. LIFE trial

Mann et al. JAMA Cardiol. doi:10.1001/jamacardio.2021.4567 Published online November 3, 2021.



CRT in advanced HF and inotrope dependence  

G Hernández, JACC: heart failure 2018
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Renal replacement therapy should be considered in patients with refractory
volume overload and end-stage kidney failure

IIa C

Continuous inotropes and/or vasopressors may be considered in patients with low
cardiac output and evidence of organ hypoperfusion as bridge to MCS or heart
transplantation.

IIb C

Ultrafiltration may be considered in refractory volume overload unresponsive to 
diuretic treatment.

IIb C

Recommendations for the treatment of patients with advanced
heart failure (2)

MCS = mechanical circulatory support.

Management of patients with acute decompensated HF

McDonagh TA, et al. Eur Heart J. 2021;00:1-128. 



Milrinona vs dobutamine in patients with cardiogenic 
shock DOREMI-Trial

R Mathew et al. New Engl J Med 2021

Primary composite outcome: death from any cause, resuscitated cardiac 
arrest, receipt of a HTx or MCS, nonfatal MI, TIA or stroke, or initiation of 

renal replacement therapy

Death from any cause



J Comín et al. Eur J Heart Fail 2018

Intermittent intravenous outpatient 
administration of levosimendan



Tier 1 = time to death or urgent heart transplantation or implantation of a 
ventricular assist device



Jörg Hausleiter et al. EuroIntervention 2023; 18: 957-976

Mitraclip in advanced HF and cardiogenic shock



Godino et al. J Heart Lung Transplant. 2020; 39 (12):1353-62 Jung RG et al. J Am Coll Cardiol Intv. 2021; 14 (1):1-11

Mitraclip in advanced HF and cardiogenic shock

International MitraBridge Registry Systematic review of TMVr in CS



Advanced HF therapies 
(approaching near 90% 1-y survival and 70% 5-y survival))

Heart transplantation LT-MCS



Heart transplantation and Long-term MCS
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1st generation LVAD

Rose et al N Engl J Med 2001
Slaughter et al N Engl J Med 2009 / www.ishlt.org

Mehra MR, et al. A fully magnetically levitated left ventricular assist device. New England Journal of Medicine. 2019 Apr 25;380(17):1618-27.

1st generation LVAD
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http://www.ishlt.org/


Real world data

Clinical trial data

Five-Year Outcomes in Patients With Fully Magnetically 
Levitated Left Ventricular Assist Device

1. M Mehra, et al. JAMA. 2022 Sep 27; 328(12): 1233–1242; 2. Netuka I, et al., The Journal of Heart and Lung 
Transplantation 2021; 40(4): 247-250; 3. Sami F, et al., Journal of Cardiac Failure 2022; 28(12): 1683-1691; 4. Schmitto et 
al., European Heart Journal 2023 published online Nov 2023;  5. Jorde et al., Annals of thoracic surgery 2024; 117(1): 33-44

Median survival > 5 years

• MOMENTUM 3 Trial1 – 58.4%

• HM3 CE Trial2 – 61%

• ELEVATE Register3 - 63,3%

• 2023 INTERMACS  Report4 - 63,7%



McDonagh TA, et al. Eur Heart J. 2021;00:1-128. Crespo-Leiro et al. Eur J Heart Fail 2018

Hub and spoke model for Heart Failure



Triggers for Referral of HF Patient for Advanced 

Therapies Evaluation 

(I need help acronym)

Inotropes

NYHA or NT-proBNP

End-organ dysfunction (liver/kidney)

Ejection Fraction (LVEF < 20%)

Defibrillator shocks (appropriate)

Hospitalizations (≥ 1 last year)

Edema/escalating diuretics

Low systolic blood pressure < 90-100

Prognostic medication

Diyar Saeed et al. The 2023 International Society for Heart and Lung Transplantation Guidelines 
for MCS. J Heart Lung Transplant 2023. https://doi.org/10.1016/j.healun.2022.12.004



Triage of patients with advanced HF

When is the perfect time to refer?

Referral for assessment

Referral for inclusion

Is not



Triage of patients with advanced HF

When is the perfect time to refer?

J Peura et al. Circulation. 2012;126:2648-2667



Practices of Referring Patients to Advanced HF Centers

JJ Herr et al. Journal of Cardiac Failure Vol. 27 No. 11 November 2021



Practices of Referring Patients to Advanced HF Centers
Golden window for referral for consideration of advanced HF therapies

JJ Herr et al. Journal of Cardiac Failure Vol. 27 No. 11 November 2021



Practices of Referring Patients to Advanced HF Centers
Primary reason cited to not offer advanced HF therapies

JJ Herr et al. Journal of Cardiac Failure Vol. 27 No. 11 November 2021



Advanced Heart Failure Workshop: Trajectories and Triage for Ambulatory Stage Pre-D and D. National Heart, Lung, 
and Blood Institute. Accessed Feb 25, 2024.

Advanced Heart Failure Workshop: Trajectories and 

Triage for Ambulatory Stage Pre-D and D



Advanced Heart Failure Workshop: Trajectories and 

Triage for Ambulatory Stage Pre-D and D
• Identify patients who may be disadvantaged by the current allocation system when therapy 

based on physiological need confers lower priority.

• Improve DMCS use as a complement or alternative therapy to HT.

• Direct patients to advanced HF centers through earlier referrals.

• Synergize LVAD and HT in the same patient to maximize QOL and survival benefit
• Bridge-to-myocardial recovery for increased GDMT (for GDMT-naïve patients). 

• Extended BTT to delay HT and extend the overall survival benefit of combined therapies (particularly 
attractive for younger patients).

• Identify higher risk patients who may benefit from DMCS rather than HT to permit heart allocation to 
those with HT as the only option (e.g., pediatric patients) or when HT provides greater survival benefit.

Advanced Heart Failure Workshop: Trajectories and Triage for Ambulatory Stage Pre-D and D. National Heart, Lung, 
and Blood Institute. Accessed Feb 25, 2024.



Take home messages
✓ Advanced HF is a major sanitary problem with high rates of hospitalizations, 

mortality, important impact on quality of life and elevated costs.

✓ The 2018 HFA-ESC updated definition of advanced HF describes new diagnostic 
criteria and treatment options for these patients.

✓ Recognizing the patient with advanced HF is critical to facilitate timely referral to 
advanced HF centers. Organization: Hub & Spoke Model of Care. 

✓ Early referral is key to avoid debilitation and end organ dysfunction that may 
preclude candidacy for advanced HF therapy.

✓ HTx remains the best strategy to improve survival and quality of life. 

✓ LT MCS are rapidly improving clinical outcomes either as BTT or DT. Synergize 
LVAD and HT in the same patient to maximize QOL and survival benefit.
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