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Heart Failure – Tolerance and compliance to GDMT

Savarese G  al 2023, Heart Failure drug treatment – Inertia, titration and discontinuation, JACC 



Structural interventions: Do we need something else?

Greene S et al. Management of Worsening Heart Failure With Reduced Ejection Fraction: JACC  2023 



Pressure/Volume Loops
Understanding Preload 

Journal of Cardiac Failure Vol. 20 No. 3 2014 

Understanding Lusitropy 



Interdependent Changes in Preload, Afterload and Inotropy during Exercise 

Wesley K. Lefferts, Elizabeth C. Lefferts, Brooks A. Hibner, Bo Fernhall, Textbook of Arterial Stiffness and Pulsatile Hemodynamics in 
Health and Disease, Academic Press, 2022,Pages 527-544



Structural, functional, and hemodynamic derangements associated HFpEF 

Luca Rosalia, et al. JACC: Basic to Translational Science, Volume 6, Issues 9–10, 2021



Pathophysiologic mechanisms leading to dyspnoea in patients with HFpEF/HFrEF 

Heart Failure Reviews Nov 2022 



Ritzema J et al. Circulation 2010

Zile et al. Circ.Heart Fail. 2017

Elevated LAP is a target of heart failure therapy

Elevated LAP is casual for HF symptoms, morbidity and mortality



• Patients with mitral valve stenosis and an atrial septal defect (ASD) have fewer 
symptoms than patients with an intact septum (Lutembacher Syndrome) 

• Closure of ASDs in patients with unrecognized left ventricular disfunction results in 
elevated LAP and pulmonary edema 

• Pre-clinical animal studies demonstrate hemodynamic, echocardiographic and 
survival benefits with interatrial shunting 

Evidence supporting inter-atrial shunt therapy in patients with chronic HF



Effects of Interatrial Shunt on Exercise Hemodynamics in HFpEF Patients 



Effects of Interatrial Shunt on Exercise Hemodynamics in HFpEF Patients 



Postulated Mechanism of IASD Effects on Pulmonary Circulation  



Atrial Shunt Devices Under Development for the Treatment of HFpEF  

Luca Rosalia, et al. JACC: Basic to Translational Science, Volume 6, Issues 9–10, 2021



RELIEVE HF Trial: Risk of all Cardiovascular Events



RELIEVE HF Trial: Risk of all Cardiovascular Events by LVEF



RELIEVE – HF Trial: Mechanism of Benefit Vs Risk in HF Types



• Male, 75 years old 
• CV risk factors: arterial hypertension, former smoker, obesity. 
• Comorbidities: Hyperthyroidism; former lymphoma; sleep apnea syndrome; rectal polyposis 
• CV history: CCS previously treated with CABG (LIMA>LAD; SVG>M1; SVG>RCA) and PTCA; severe MR 

treated with TEER; permanent atrial fibrillation

2012  
CABG (LIMA>LAD; 

SVG>M1; SVG>RCA)  

Cardiac MRI: severe LV 
dysfunction and dilatation  

(EF 33%)

2021 
CRT-D implantation  

2022 
Atrial fibrillation & severe 

MR

2022-2025 
Multiple hospitalization for HF 

2026 
M-TEER

Clinical case: AFR in HFrEF with advanced monitoring



Clinical findings 
M-TEER: Successful with reduction to mild MR 

NYHA: Class III 

NTproBNP: 1994 ng/L

Medical therapy

● Sacubitril/valsartan: 97.2/102.8 mg BID 

● Metoprolol: 100 mg BID 

● Eplerenone: 25 mg OD 

● Dapagliflozin: 10 mg OD 

● Vericiguat: 5 mg OD 

● Furosemide: 75 mg OD 

● Apixaban: 5 mg 1cx2 OD

2026, April: Hospitalization for HF 



Echo findings 
LV Function: Severe dysfunction (EF 30%) 

Right Heart: Preserved (TAPSE 17mm, S'12) 

PAPs: 40 mmHg 

TAPSE/PAPs: 0.43 

Mild Mitral Regurgitation post M-TEER, mean 
gradient 3 mmHg



2026 April: RHC

● Right Atrial Pressure: 8 mmHg 

● Right Ventricular Pressure: 45/11 mmHg 

● Pulmonary Artery Pressure: 45/20 mmHg 
(Mean: 30 mmHg) 

● PCWP: 20 mmHg 

● PVR: 2,7 W.U.  

● Cardiac Output: 4.53 L/min 

● Cardiac Index: 2.2 L/min/m²

Conclusions 

• Mild post pulmonary hypertension 
• Reduced cardiac index

CSI EDUCATION

Right heart catheterization 



2026, April: CardioMEMS implantation

CardioMEMS  

Allow a continuous monitoring of arterial 
pulmonary pressure 

● Baseline PCWP: 20 mmHg 

● sPAP/dPAP/mPAP: 45/20/30 mmHg 

● Cardiac Output: 4.53 L/min

Titration of medical therapy
● Furosemide: 125 mg OD
● Acetazolamide: 250 mg (3 x week)

CSI EDUCATION



2026, April and May: Clinical Worsening

After implantation CardioMEMS revealed increased PAP despite diuretic escalation 
Clinical Status: patient remained in NYHA III with further worsening in last week 

Latest Data: 02/06/26 
sPAP/dPAP/mPAP 
62/31/44 mmHg

Therapy Adjustment: Sacubitril/Valsartan reduced to 49/51 BID 
Reason: Recurrent Hypotension episodes



Management of symptomatic HFrEF 

Therapeutic Focus

What are the alternatives for HF patients doing 
poorly on GDMT and persistently high mPAP?



Interatrial Shunt - KnowHow at FTGM-CNR



Single groin- Double Vascular access



TRANSSEPTAL PUNCTURE



Balloon (12x40 mm) dilatation of TSP

SEPTUM PREPARATION



DEVICE DEPLOYMENT
Left atrial disc Right atrial disc



Device Release under ICE/Fluoro Guidance



Assessment of pressures in the right-sided chambers post AFR implantation

FINAL RESULT ICE COLOR EVALUATION



Two weeks later…

02/06/26 AFR implant 

sPAP/dPAP/mPAP 

62/31/44 mmHg NYHA III 

15/06/26 
sPAP/dPAP/mPAP 

48/23/33 mmHg NYHA II 



Key Inclusion Criterias 

✓ HFrEF patients  
✓ PCWP at rest ≥ 15 mmHg  
      or  
✓ PCWP under exercise ≥ 25 mmHg  
✓ LVEF ≥ 15%  
✓ LVEF > 40% (HFpEF),  
     - elevated NT-pro-BNP of ≥ 125 	
pg/ml  
✓ Left Atrial Pressure (LAP) > Right 

Atrial Pressure (RAP)  
✓ Ongoing management of HF 

according to ESC guidelines during 
previous 6 months  

✓ Life expectancy of at least 1 year  
        

Key Exclusion Criterias
× Right heart failure defined as (by 

ECHO) TAPSE < 14 mm or PASP > 60 
mmHg  

× Severe tricuspid regurgitation  
× Intracardiac thrombus  
× Systolic blood pressure of > 170 

mmHg, despite medical therapy  
× Uncontrolled arrhytmia  
× History of ASD and/or PFO repair or 

closure device in place  
× TIA or stroke within the last 6 

months  
× Hypertrophied Inter Atrial Septum > 

10 mm depth  
× Hypertrophic Obstructive 

Cardiomyopathy or infiltrative CM as 
cause of HF



✓Heart Failure (HFrEF) refractory or symptomatic despite optimal medical therapy and possible interventional 
alternatives 

✓Acute heart failure event (eg. hospitalization)  

✓Dyspnea – NYHA class III  

✓Progressive NT-proBNP increase / diuretics dosage 

✓Progressive physical limitation (CPET/6MWT) 

✓Right section functionality preserved

AFR – Ideal Candidate

Invasive cardiac catheterization and haemodynamic measurements: 
        + PCWP or LVEDP ≥ 15 mmHg or 
        + PCWP ≥ 25 mmHg at exercise and CVP <20 mmHG



 Interatrial Shunting in HF

➢  We have an idea of how it works 

➢  Clinical observation and pre-clinical/early clinical studies suggest 

why it should work 

➢  However, it doesn’t work for everybody: 

• A prespecified analysis of RELIEVE-HF suggests shunting is beneficial in 
HFrEF and worsens outcomes in patients with advanced HFpEF 

• A post-hoc analysis of REDUCE LAP-HF II suggests interatrial shunting 
may be beneficial in some HPpEF patients
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