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Topics
 

 Chronic Heart Failure 

 Relevance 

 Guideline based treatment: 
 Life style changes, Drugs, HTX, devices (defibrillators, 
resynchronization, assist devices, ) 

 Novel developments 

 Arryhthmia 

 Guideline based treatment 
 Drugs 

 Catheter based ablation therapy 

 Novel developments 



  

  

 

 

 

 

         

   

               

     

   

 

             

         

                   
 

Clinical Relevance of HF
 

 High prevalence 

 US: 5 mill people with HF in 2005 

 Medicare: higher spending than for any other disease, 

 total cost of 27.9 billion USD in 2005; 2.7 billion on drugs 

 ESC member states (900 mill people): 

 10 mill with symptomatic HF 

 10 mill with asymptomatic cardiac dysfunction“ 
 Lifetime risk at age 55: 29 and 33 % for wo/men* 

 Broad spectrum of conventionel, novel and hich tech diagnostic and 
therapeutic strategies available 

 Guidelines (ESC 1995, 2001, 2005, AHA and ACC, 1995, 2001; 2005, DGK) 
and observational data available 

*Bleumink G S, Rotterdam Study, EHJ 2004	 “ESC guidelines EHJ 2005
 



  

  

 

 

   
   

   

   
 

             

Age and gender adjusted survival after onset 
of HF is improving 

Framingham cohort 2‐ year survival is 71 % in women and 63 % in men
 

63% 71% 

Women, 2 years 
mortality 29 % 

Men 

Levy, NEJM 2002
 



  

  

 

 

   

   

Guideline based Treatment: Classes of
 

recommendation and levels of evidence
 



  

  

 

 

          
         

Label novel techniques •Bild Netter HF

Guidelines for diagnosis of HF –
 
ESC, AHA, German cardiac society
 

Routine tests..ECG, Echo, 
CXR..+BNP! 

More Imaging, TDE, 
MRT..for LVEF 

Problem: impaired cardiac function 
Fluid accumulation 
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Guidelines for the diagnosis and therapy of HF: 
DGK, ESC, AHA 

A
 

Circulation, 2005 

Therapy 
.......... 

Options: 
HTX 
Ventricular 
assist device 

Drugs..... 

Devices in 
selected pts: 

ICD 
Biventricular pacing 

Heart failure At risk for heart failure 

Drugs 
ACEI, ARB, 
ß-blockers 

Refract. s 
at restsymptoms 

DCB 
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Euro Heart Failure Survey: Insufficient 
echocardiographic diagnosis: women >> Men 

Cross sectional study in patients hospitalised for HF in Europe, 
115 Hosp, 47600 Pat 

Standard Echo 

100 
90 
80 
70 

 Underuse of standard 
echocardiography for diagnosis 
of HF, particularly in women 

CXR Echo-men E. women LVEF 

EHJ, Cleland 2003; 
Agvall B, Scand Prim Health care, 2001 
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(Why) is echocardiography and BNP 
underused? ‐ EuroHeart Failure Survey 

Facts: Standard echo: 66 % of men; 50 % of women 
Tissue doppler and BNP: estimated < 10 % in women and men 

Reasons for underuse of Echo: 

 Lack of adaequate equipment 
 Lack of skills and knowledge of guidelines 

Reasons for underdiagnosis in women: 

 Lack of awareness of guidelines? 
 Lack of trust in guidelines? 

The second heavily underused technique 

 BNP determinations ‐ in special populations 
 Lack of knowledge and availability, cost effectiveness 



  

  

 

 

 Treatment options
 



  

  

 

 

 Treatment algorithms
 



  

  

 

 

 

     

   
 

   

Exercise training in HF
 

 Evidence: mainly meta‐analysis of trials. 

 Mechanisms: reducing sympathetic activation, 
peripheral resistance and oxidative stress 

 Animal model: Voluntary or forced exercise in mice/rats 



  

  

 

 

 

 
   

   

     

   
 

   

Guideline based HF treatment ‐ drugs
 

Level I 
 Diuretics (and salt retention) if fluid retention 
 ACE Inhibitors, ARB 
 ß‐blockers 
 Withdrawal of NSAR, most anti‐arrhythmic agents, most 

Ca‐blockers 
 Exercise training 
 ICD in selected patients 
 Cardiac resynchronization therapy in selected patients 
 MR antagonists in selected patients 



  

  

 

 

       HF treatment in Europe depends on the country….
 

100% ACE-inhibitors ß-Blockers 

EHJ, 2003, 24: 464, study group on HF 



  

  

 

 

 …..and HF‐treatment differs by sex
 

treatment in males vs females
 

135,00 

130,00 

125,00 

120,00 

115,00 

110,00 

105,00 
ß-B ARB ACEI Spiro
 

EHJ, 2003, 24: 464, study group on HF
 

Male gender 
increases likelihood 
of adaequate 
therapy in 
multivariate analysis 
– and female gender 
decreases it. 



  

  

 

 

Pharmacological therapy ‐ example 



  

  

 

 

   

 

     

 

Novel developments in HF treatment
 

 Novel MR antagonists 

 V1a/V2 Vasopressin Rezeptor Antagonisten 

 Soluble Guanylate cyclase activators 

 MMP inhibitors 



  

  

 

 

                 

 MR antagonist
 

• BAYER has discovered potent and selective, non‐steroidal Dihydropyridine‐based MR antagonists 
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Cardiac and Renal Protection by a New Mineralocorticoid Receptor Antagonist 
in Salt-Sensitive Arterial Hypertension 

Peter Kolkhof1, Ingo Flamme1, Santiago Figueroa Perez2, Lars Baerfacker2, Elke Hartmann3, Matthias Rinke3, Stefan Schäfer1 

BAYER HealthCare AG, Global Drug Discovery, Wuppertal, Germany 
1Institute for Cardiovascular Research & Screening, 2Institute for Chemistry Research, 3 Institute for Toxicology 

PURPOSE 

METHODS 

RESULTS 

Figure 2: Survival benefit from different 
MR Antagonists in salt loaded SHRSPs. 

CONCLUSIONS 
We have discovered a novel selective, 
non steroidal MR antagonist which: 
• reduces blood pressure 
• prevents end organ damage 
• improves survival 
in salt sensitive hypertension. 

Figure 1 : Changes in A) systolic blood pressure, B) relative heart weights and C) urinary protein excretion after 
36 days of treatment with either vehicle, BAY or Eplerenone. *p≤0.05, **p≤0.01, ***p≤0.005, ns not significant. 
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Figure 3: Histopathological kidney lesions. 
Vehicle group, grade 3 (A), BAY group, grade 1 (B). 
Representative sections at higher magnifications showing 
glomerulopathy in BAY group, grade 1 (C), and Eplerenone 
group, grade 2 (D). 

A B
DOCA-salt loaded rat: 
The novel non steroidal MR 
antagonist BAY and Eplerenone 
reduced systolic blood pressure 
to a similar extent (Figure 1A). 
BAY substantially reduced heart 
weight as well as proteinuria in 
this model of arterial hypertension 
(Figure 1B C). Similarly, kidney 
weights were reduced by BAY, but 
not by Eplerenone. 

Stroke-prone spontaneously 
hypertensive rat (SHRSP): 
After a treatment period of 8 
weeks mortality was significantly 
decreased in the BAY treated 
group (0/9) versus placebo 
treated animals (6/10). Protection 
by Eplerenone and Spironolactone 
was moderate (3/9 deaths in both 
groups, Figure 2). 
Histopathological evaluation of 
the kidneys demonstrated 
significant reduced hypertensive 
lesions (i.e.vasculopathy, 
glomerulopathy, and tubular 
degeneration) in the BAY treated 
animals in comparison to all other 
groups. 
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DOCA-salt loaded rat: 
Uninephrectomized male Sprague 
Dawley rats (n 38) were exposed to 
DOCA (30 mg/kg/wk s.c.) and NaCl 
(1% in drinking water) and treated for 
five weeks with either vehicle control, 
BAY (10 & 30mg/kg/d), or Eplerenone 
(100 mg/kg/d). Blood pressure was 
measured by the tail cuff method, total 
protein was determined in urine 
collected over 24 hours, and hearts and 
kidneys were weighed after 36 days of 
treatment. 

Stroke-prone spontaneously 
hypertensive rat (SHRSP): 
37 salt loaded (2% in drinking water) 
SHRSPs (age 16-20 weeks) were 
treated with vehicle control, BAY, 
Eplerenone or Spironolactone (all 30 
mg/kg/d)  for 8 weeks. The experiment 
was terminated when 6 of 10 vehicle 
animals had died. Aortas, hearts and 
kidneys were fixed in 10% neutral 
buffered formalin and embedded in 
Paraplast. Sections were prepared and 
stained with haematoxylin and eosin 
and analysed by semi-quantitative 
scoring (grade 1–3). 

Survival 
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Activation of the mineralocorticoid 
receptor (MR) via aldosterone may 
contribute to hypertension, end-organ 
damage and mortality in salt sensitive 
individuals. We therefore investigated 
the effect of specific MR blockade on 
blood-pressure, renal and cardiac 
impairment, and mortality in two 
animal models of salt sensitive 
hypertension. 

World Congress of Cardiology 2006, Barcelona 
Eur. Heart J. 2006, 27 (Suppl1), 110 



  

  

 

 

           
         

75th Annual Meeting of the German Cardiac Society
Clin. Res. Cardiol. 2009, 98(Suppl 1)

73th Annual Meeting of the German Cardiac Society 
Clin. Res. Cardiol. 2007, 96(Suppl 1). 



 
 

  

  

 

 

               
               

               

         

 

         
       

             
                   
       

         

Day 14

Ventricular Pacing 220 bpm

Day 0 
Day 
28

Day 14

     

Day 0 
Day 
28

   

             

Hemodynamic Profile of the novel dual acting V1a/V2 vasopressin 

receptor antagonist BR‐5489 vs. Tolvaptan in dogs with Heart Failure 

HF induced by tachypacing in adult mongrels 
• Determination of hemodynamic effects in anaesthetized 

Ventricular Pacing 220 bpm 

Day 0 Day 14 

dogs with heart failure induced by prolonged tachypacing 
• AVP was infused (up to 4mU/kg/min) in order to achieve 
constant pathophysiological levels of AVP 

• CO recording via Swan Ganz catheter 

Parameters at 20 minutes post application
 

Total Peripheral Resistance Cardiac Output 0.3
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-0.2
 
* § Tolvaptan [1.0  mg/kg; n=4]


-800 BR-5489  [0.3 mg/kg; n=6] 
BR-5489  [1.0 mg/kg; n=6] 

*   P < 0.05 in comparison to 
Tolvaptan [0.1 mg/kg] §  P < 0.01 

 BR‐5489 decreases total peripheral resistance while Tolvaptan slightly increases TPR 

 BR‐5489 increases cardiac output while Tolvaptan is without effects 



  

  

 

 

     

 
 

 

   

Additional aspects in HF treatment
 

 Special populations 
 Women, 

 Ethnic subgroups, 

 Elderly 

 Cancer patients 

 Anticoagulation 

 Management of cardiac arrhythmias 

 Device therapy 
 Resynchronization 

 ICD 



  

  

 

 



  

  

 

 

Resynchronization therapy
 

Moss, NEJM 2009
 



  

  

 

 

Moss, NEJM 2009
 



  

  

 

 

Moss, NEJM 2009
 



  

  

 

 

Moss, NEJM 2009
 



  

  

 

 

   

   

Update ESC guidelines ‐ 2009
 

EHJ, 2010, 31:2677
 



  

  

 

    EHJ, 2010, 31:2677
 



  

  

 

 

 

       

 

   

Diastolic Dysfunction
 

Evidence based 

 Control of hypertension 

 Control of ventricular rate in a fib 

 Use of diuretics 

Treatment of comorbidities 



  

  

 

 

   

   

Heart Failure ‐ Treatment of comorbidities
 

EHJ, 2008; 29:2388
 



  

  

 

 

 

 

 

     

 

Guidelines for end stage HF
 

Level I 

 Meticulous fluid control 

 HTX 

 Specialized Management programs 

 End of life care 

II a 

 Ventricular assist Devices (VAD) 

IIb 

Mitral valve repair………… 

others 



  

  

 

 

           

  

L O C I M A N
 

 Left ventricular failure 

 Obstruction of Coronary arteries
 

 Ischemic Mitral incompetence 

 Left ventricular ANeurysm 



  

  

 

 

I 

II 

III 

Coronary Artery Obstruction 

Left Ventricular Aneurysm 

Ischemic Mitral 
Incompetence 

L O C I M A N 



  

  

 

 

           

   

 

 

 

L O C I M A N
 

Questions 

 What is the relative contribution to left ventricular 
failure of 

hibernating myocardium 
ischemic mitral incompetence 
left ventricular aneurysm / akinesia 

 What is the relative benefit of 
coronary bypass 
mitral repair 
ventricular restoration / aneurysmectomy 



  

  

 

 

           

   
 

       

L O C I M A N
 

Further Questions 

 When is an implantable VAD indicated for temporary 
use and ventricular recovery ? 

 When is a permanent VAD or TAH indicated ? 



  

  

 

 

   

   

               

      

   

   

         

             
   

       

78 year‐old male iCMP (LOCIMAN)
 

 CABG and Aneurysmectomy 1991 

 Implantation of ICD in 1997 and CRT in 2001 

 REDO CABG and Aneurysmectomy 2002 

 PTCA and Stenting 2003 

 PTCA and Stenting 2004 

 Hypertension, chronic renal failure, pulmonary hypertension 

 July 29, 2009 progessive heart failure and implantation of HeartMate II via left 
lateral thoracotomy for permanent support 

 July 2010: Patient well at home 

Support ongoing at 357 days
 



  

  

 

 

DHZB  2009 Hennig 



  

  

 

 

Long-Term MCSS at DHZB 2010 
rotationalaxial flow 

pulsatile 

JARVIK 2000 

radial flow 
Paracorporeal implanted 

CardioWest 

Total Artificial Heart 

Mobile Driving 
System 

+ 



  

  

 

 

           
     

Women are less frequently/later referred for 
heart transplantation than men 

Women are more rarely presented for HTX, 110/704 DCM
 

Prospective DHZB Study: 
120Women 

• were underrepresented 100 
• had more severe 

80disease 
Higher NYHA stage 60 
Lower exerc tolerance 
Lower kidney function 40 

• Less relative contra- 20
indications - diabetes 

0 

* 

* 

* 

* 

women 
men 

NYHA >III VO2 Crea-cl diabetes 

* P<0.05 
Transplantation, 2009 



  

  

 

 

 
 

Heart Transplantation: Women are more 
frequent donors and men recipients 

n = 83
 
6.5%
 

Females donate
 
32 and receive
 
18 % of organs
 

n = 1263 

m  f 

f  f f  m 

m  m 

Males donate 

n = 768 
61% 

n = 146 68 and receive11.5% n = 266 82 % of organs21% 

Deutsches Herzzentrum Berlin
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Male > Male

Female > Female

Gender differences in kidney and heart 
transplant rejection 
kidney

100
 

Hypotheses 
Testosteron leads to stronger activation of 
vasoconstrictive and inflammatory 
pathways 
Estradiol and 2-ME mediate counter 
regulation 

43210 

­

­

n=645 

n=629 

Female 
to 

female 

Male to male 

Heart 

in days 

6000500040003000200010000 

C
U

M
. 
S

U
R

V
IV

A
L
 

1,0 

,8 

,6 

,4 

,2 

0,0 

p < 0,05 

f -> m 

f -> m 

m -> f 

m -> f 

m -> m 

m -> m 

f -> f 

f -> f -

Female to female 

Male to male 

90
 

80
 

70
Su
rv

 iv
a l

 [%
]
 



  

  

 

 

 Guidelines

Arrhythmia treatment
 



  

  

 

 

   

   

Comparison: amiodarone and ICD
 

Bardy, NEJM 2005
 



  

  

 

 

   

   

Comparison: amiodarone and ICD
 

Bardy, NEJM 2005
 



  

  

 

 

 Ventricular arrhythmia – ICD – therapy
 



  

  

 

 

 

 

       

 

Summary
 

 Guidelines for diagnosis and therapy 

 Novel drugs 

 Use of CRT 

 Use of conventional HF surgery, assist devices and Heart 
transplantation 

 Antiarrhythmic treatment: ICD 
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