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Background of CHF  

 
ÁIncreasing/high prevalence and incidence 

(elderly) 

ÁSignificant morbidity and mortality 

ÁDiagnostic conundrum 

ÁPrognostic prediction limited 

ÁTreatment complexity and disparity 

ÁPoor outcome despite optimal management 

 

ÁEnormous cost to nation ! 

 



Potential HF patient processes 

 

ÁPrevention 

ÁScreening 

ÁDiagnosis 

ÁTreatment 

ÁDecompensation 

ÁPalliation 



Therapeutic Options in Congestive 

Heart Failure  
Á Lifestyle modification 

 

Á Drug Therapy  

ïDiuretics, Digoxin  

ïACEI, Beta-blockers, Spironolactone, vaso-dilators 

ïInotropes  

 

Á Revascularisation 
 
 

Á Heart failure pacing  

ïCRT 

ïICD 

 

Á Cardiac Transplantation  

ïLV assist procedures  



CAPRICORN: 

All-Cause Mortality 
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The CAPRICORN Investigators. Lancet. 2001;357:1385ï1390. 
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MADIT II Kaplan-Meier Survival by Treatment Group 

(probability of survival) 



SCD HeFT Mortality by Intention-to-Treat 
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 HR 97.5% Cl P-Value 

Amiodarone vs. Placebo 1.06 0.86, 1.30 0.529 

ICD Therapy vs. Placebo 0.77 0.62, 0.96 0.007 



Inclusion criteria 

Placebo n=847 ICD implant n=829 

2.5 years minimum follow- up 

ÅOptimize: bB, ACE-I, Diuretics 

SCD-HeFT Protocol 

Amiodarone n=845 



Background Medications 

 Baseline Last follow-up 

ACE Inhibitor 85% 72% 

ACE Inhibitor or ARB 96% 87% 

Beta-blocker 69% 78% 

Spironolactone 19% 31% 

Loop diuretics 82% 80% 

Aspirin 56% 55% 

Statin 38% 47% 

Median follow-up 45.5 months 







CARE HF All-Cause Mortality 
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Main Inclusion & Exclusion 

Criteria 
ÁHeart failure for at least 6 weeks requiring loop diuretics 

ÁCurrently in NYHA class III/IV 

ÁA high standard of pharmacological therapy 

ÁLV systolic dysfunction and dilation 

ïEF ¢35%; EDD ²30mm/height in metres 

ÁQRS ²120 ms 

ïDyssynchrony confirmed by echo if QRS 120-149 ms 

ÁAortic pre-ejection delay >140 ms 

ÁInterventricular mechanical delay >40 ms 

ÁDelayed activation of postero-lateral LV wall 

ÁPatients with AF or requiring pacing excluded 



Baseline Characteristics 

Control 

n = 404 

CRT 

n = 409 

Age [yr] - median (IQR) 66  (59 to 72) 67 (60 to 73) 

Male (%) 293 (73%) 304 (74%) 

NYHA IV (%) 27 (6.7%) 23 (5.6%) 

Ischaemic heart disease (%) 142 (35%) 167 (41%) 

Treatment (%) 

 ACEIs / ARBs 383 (95%) 387 (95%) 

 Beta blockers 298 (73%) 288 (71%) 

 Furosemide Eq  177 (44%) 175 (43%) 

 Digitalis 181 (45%) 165 (40%) 

 Spironolactone 238 (59%) 219 (54%) 
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Heart Failure Diagnosis  
Anticipate worsening of Heart Failure 

ÁCumulative effect of recurrent acute heart failure events leads to 

progressive decline in cardiac function 

Whellan DJ. Am Heart J 2007; 153: S6-S11 



Telemedicine aids integrated patient 

management 

 

 

ÁGuideline objective 

ÁImproved outcomes for overall management 

ÁDevice patients exemplify this 

ÁLattitude, Carelink and Merlin 

ÁCapabilities under utilised 



Noninvasive Home Telemonitoring for Patients 

With Heart Failure at High Risk of Recurrent 

Admission and Death 

32 Cleland et al. JACC 2005; 45: 1654-64 

Weight and  

blood pressure  

FU 
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The way towards an acute HF 

event é 

Schiff & al. Am J Med 2003; 114: 625 
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ÁWeight 

ÁBlood Pressure (systolic and/or diastolic) 

ÁHeart rate 

ÁHRV parameters 

ü SDANN 

ü HRV footprint 

ü Autonomic balance monitor 

ÁActivity level 

ÁIntrathoracic impedance 

ÁVentilatory sensor 

ÁIntracardiac hemodynamic sensor 
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Preventing acute HF admissions 

with sensors 



Could we better anticipate today 

an HF acute event? 

To date: patients have been followed up via and in-clinic follow up (FU).  With 

the risk that an acute event occurs between two FU. 

Goal: follow the patients as regularly as their condition/device 

management requires  

The solution is now available: Remote patient monitoring system 

LATITUDE Meet ESC Class 1 Recommendations 



Preventing acute HF admissions with 

sensors 
What is a sensor? 

In a closed system, the sensor is a element connected to the device that 

detects change and signals the óeffectorsô to initiate a response. 

The effectors are: 

Patientôs Home
LATITUDE®

Web Server

Boston Scientific 

CRM Device

External Sensors

Device Managing Physicians

Objectives

ÁDevice management 

ÁArrhythmia management

Health Following Physicians

Objectives

ÁCollaborative patient management  

ÁHF management

Patientôs Home
LATITUDE®

Web Server

Boston Scientific 

CRM Device

External Sensors

Device Managing Physicians

Objectives

ÁDevice management 

ÁArrhythmia management

Device Managing Physicians

Objectives

ÁDevice management 

ÁArrhythmia management

Health Following Physicians

Objectives

ÁCollaborative patient management  

ÁHF management

Health Following Physicians

Objectives

ÁCollaborative patient management  

ÁHF management

The patient & the device The care manager 



 

ÁIncrease and decrease of heart rate  
Á    triggered by neurohormonal system 
Á    in response to bodyôs needs 

ÁSympathetic activity increases heart rate 

ÁParasympathetic activity decreases  
Á    heart rate 
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What is Heart Rate Variability (HRV)?  
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Sympathetic + - 

ÁBeat-to-beat fluctuation of heart rate and  

    R-R interval 

 



ÁMean R-R 
ÁAverage coupling interval between all normal beats 

 

ÁSDNN 
ÁStandard deviation of all normal-to-normal intervals in a 24-hour ECG 

recording 

ÁNormal value = 141 Ñ 39 ms* 

ÁNormal-to-normal intervals are those intervals with sinus driven cycles 

  

ÁSDANN  
ÁStandard deviation of averaged normal-to-normal intervals for all 5-

minute segments of a 24-hour ECG recording 

ÁProvides overall measure of HRV 

ÁNormal value = 127 Ñ 35 ms* 
38 

HRV Measurements 

* 



ÁSeveral clinical trials demonstrate that HRV can be 

used as a marker of disease progression 

Á Patients with CHF demonstrated autonomic dysfunction similar to 

  patients with MI 

Á A worsening NYHA functional class correlates with a significant HRV 

  decrease 
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HRV and Heart Rate: Clinical Value 

n=433; LVEF 41 ±  17% 

FU: 482 days 

24-h Holter ECG 

SDNN 

End-point: mortality all cause 
 

> 100 ms 

50-100 ms 

< 50 ms 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

P
ro

p
o
rt

io
n
 a

liv
e

 

Follow-up time (days) 

0                   200                 400                 600                 

800 

   In this study, HF patients with an  

   SDNN of less than 50 ms had a 50%  

   mortality risk at 1,5 year  

Nolan J, Batin PD, et al. UK-heart. Circulation. 1998;98:1510ï1516. 
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HRV and Heart Rate: Clinical Value 

n=288; FEVG 22 ±  7%; NYHA III 

(96%)-IV (4%) 

FU: 1 year 

HRV measurement by ICD atrial 

lead during 4 weeks: SDANN 

End-point: Hospitalization for HF 

and total mortality 
 

   Anticipate the acute  
   event 3 weeks in advance 

Adamson et al. Circulation 2004;110;2389-2394;  
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What is Autonomic Balance Monitor 

(ABM)? 

ÁWhat is autonomic balance? 

ÁThe balance between the sympathetic and parasympathetic 

nervous system tone ï sympatho-vagal balance 

ÁWhy monitoring autonomic balance? 

ÁMay be an indicator of a patientôs HF status and progression 

ÁMay be an indicator of therapy effectiveness (drug and device) 

ÁHow can autonomic balance measured? 

ÁCan be derived from a ratio of sympathetic / parasympathetic 
     tone 

ÁCirculating hormones  

ÁNerve activity 

ÁHeart rate 
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ABM Background 

Á LF: sympathetic tone  

Á HF: parasympathetic (vagal) tone  

Á LF/HF: Represents the sympatho- 

Á             vagal balance 

Á  

  

 

LF: 0,04  
to 0,15Hz 

HF: 0,15  
to 0,4Hz 

Healthiest hearts adapt quicker 

(HF) and keep moderate heart 

rate (parasymp or Hi Freq.) 

> So the ratio LF/HF should 

   decrease 

ABM represent LF/HF ratio 

> ABM should decrease 


