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Heart Failure Facts
The primary economical and social burden of HF 

syndrome is hospitalization rate whose costs 
represent the highest ones ($40B per year in USA) 
within the entire health care management [1].

Approximately 80% of HF hospital admissions are 
driven by pulmonary congestion symptoms [2].

1. 2014 American Heart Association Heart and Stroke Statistics.

2. O'Connor CM J Cardiac Fail 2005; 11: 200-205



Heart Failure Facts
Almost 90% of acute decompensated HF patients, 

after the admittance to the emergency department, 
receive i.v.  loop diuretic  as the treatment of choice 
[3].

Despite therapy more than 50% of hospitalized 
patients for acute decompensated HF have little or 
no dyspnea improvement and weight loss after 
hospital discharge [2,4]

1

3. Wong YW he (ADHERE-EM). Am Heart J. 2013 Aug;166(2):349-56. doi: 10.1016/j.ahj.2013.05.014. Epub 2013 Jul 1. PMID: 23895819

4. Fonarow GC1; ADHERE Scientific Advisory Committee. Rev Cardiovasc Med. 2003;4 Suppl 7:S21-30.



Worsening Outlook After Each HF 
Admission



“Acutely” Decompensated Heart Failure 
Understanding the Mechanisms

Insight from Continuous Physiologic Monitoring

* Graph adapted from Adamson PB, et al. Curr Heart Fail Reports, 2009.



A COMPASS trial sub-analysis provided evidence of the changing risk 
of an acute HF event over the spectrum of estimated PA diastolic
pressures (ePAD) levels seen, as opposed to a specific threshold. 



COMPASS Study 
Background

This analysis compared chronic intra-cardiac pressures to later HF events and 
sought a threshold above which higher pressures conferred worse 
outcomes.

Methods and Results—The group median for chronic 24-hour ePAD was 28 
mmHg (excluding 7 days before and after events). 

Despite weight-guided management, events occurred in 100 of 261 (38%) 
patients. 

Event risk increased progressively 

20% at 18 mmHg

34% at 25 mmHg 

56% at 30 mmHg

Among patients with baseline day median ePAD of 25 mmHg, event risk was 
1.10/6 mo when they remained chronically 25 mmHg

Risk fell to 0.47 when 24-hour pressures declined t o 25 mmHg for more 
than half of the days.

(Circ Heart Fail. 2010;3:580-587.)



PA Pressure Sensor on Catheter Delivery System

PA Pressure Database

Physician Access Via Secure Website

Patient Home 

Electronics Unit

120cm
4.5cm

Cardiomems™ hf system –
New technology for an unmet need





cardioMEMS -CHAMPION trial 



Impact of PA Pressure Guided HF Management on HF Ho spitalizations in 
GDMT Population

43% Relative Risk Reduction

[HR 0.57, 95% CI 0.45-0.74, p<0.0001]

Number needed to treat: 3

Abraham WT, Adamson PB, Bauman J, et al J Am Coll Cardiol 2015;A-213



Relief of congestion treats the disease, not just th e symptoms

57% Relative Risk Reduction

[HR 0.43, 95% CI 0.24-0.76, 

p=0.0026]

NNT=7

Abraham WT, Adamson PB, Bauman J, et al J Am Coll Cardiol 2015;A-213



Direct PAP measurement 

The good

Reliable

Provides effective decision making index

Not infirmed by subjective interpretation

• The bad

• Device cost

• Invasiveness

• In patients with high pulmonary vascular resistances PAP 

might not mirror immediate changes in left ventricular filling 

pressure.



DOT – HF (Circulation 2012)

OPTILINK-HF (EHJ 2015) 26% of alarms led to intervention 



Derivation of baseline lung impedance in chronic hear t failure
patients: use for monitoring pulmonary congestion and  predicting
admissions for decompensation

SCHOCHAT M J Clin Monit Comput (2015) 29:341–349

(RSMM Company, 

Tel Aviv, Israel)



The Lung Impedance Dynamic Related 
To NYHA F. cl.

SCHOCHAT M J Clin Monit Comput (2015) 29:341–349



In patients hospitalized for PCE, significant 
D LIR decrease were recorded 2 weeks 
before hospitalization in comparison with 
its level 4 weeks before hospitalization

SCHOCHAT M J Clin Monit Comput (2015) 29:341–349

Dispersion of D LIR values at admission 

showed that there were no

hospitalizations due to PCE when D LIR 

decreased by less than 24 %



In the long term (years) the impedance threshold (or D LIR) decreases beyond the pre-specified 
value (60 Ohms). It means that a certain degree of tolerance develops therefore: 

more severe pulmonary congestion is required to induce clinical symptoms. 

This confirms patient adaptation to a higher degree of pulmonary congestion whose medical 
status deteriorates progressively as they experience multiple re-hospitalizations due to acute 
decompensation (see slide). 

A prespecified D LIR decrease is a powerful predictor for PCE-related hospitalizations and death. 

In the study patients who experienced higher degrees of long-standing pulmonary congestion (D
LIRyear  in the range - 30 to - 70 % vs. 0 to - 30 %) had a higher probability for acute 
decompensation, associated hospitalization and death. 

Transthoracic Impedance 

SCHOCHAT M J Clin Monit Comput (2015) 29:341–349



Medtronic CareLink database
A retrospective analysis of 146 238 patients

Zile M et al. Circ Heart Fail. 2016;9:e002543. DOI: 10.1161/CIRCHEARTFAILURE.115.002543.)



Medtronic CareLink database
A retrospective analysis of 146 238 patients

Unlike OptiVol fluid index  

measurements, directly measured 

Impedance data can provide data 

regarding changes in mortality 

(and potentially morbidity) 

over time. 





SCHOCHAT M et al. JCF 2016



SCHOCHAT M et al. JCF 2016



Data collected from the Lombardia Regional Administrative Database

on the basis of DRG 127 diagnosis or 428.* for each other position:.

Patients with a first HF hospital admission in  2014 (from 1/1 to 31/12) 

n. 27,112.

In this HF population the per year risk for repeated HF  admission (at least 1 new 

admission) was 21.95%.

The transthoracic impedance measurement performed routinely at predetermined 

time interval in euvolemic patients may reduce in half the per year risk of HF  

hospital readmission in the managed HF population. 

The Impedance Project for Acute HF Prevention


