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Preamble

• Personalization for patients with HF will surely 

improve in the future, but also today one does 

not fit all

• We can and we are personalizing the treatments 

for HF



Agenda

• Personalization by traditional biomarkers:

• Echo

• ECG

• Blood Pressure

• Laboratory examinations (renal function, electrolytes, hemoglobin, glycemia)

• Other more recent biomarkers

• How can we improve the personalization of treatment

• Genetics

• Pharmacogenomics

• Gene therapy



• Personalization by traditional biomarkers:

 Echo

• Ejection fraction levels
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Chronic HF 

with Reduced EF

Chronic HF 

with Preserved EF

Hospitalization 

for acute HF



HF-Reduced EF: Drug treatment 2012 (1)



• Personalization by traditional biomarkers:
 Echo

• Ejection fraction levels

 ECG

• Heart rate

• QRS duration

• Atrial fibrillatrion
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HF-Reduced EF: Drug treatment 2012 (2)



HF-Reduced EF: Device treatment 2012 



• Personalization by traditional biomarkers:
 Echo

• Ejection fraction levels

 ECG

• Heart rate

• QRS duration

• Atrial fibrillatrion

– Blood pressure

Agenda



Algorithm for management 

of acute pulmonary 

oedema/congestion



• Personalization by traditional biomarkers:

• Echo

• ECG

• Blood Pressure

 Laboratory examinations

• Sodium, renal function, hemoglobin, glycemia

Agenda





Sodium levels and EVEREST

• The inappropriate elevation of vasopressin in human HF plays a 

key role in mediating water retention, contributing to both 

congestive symptoms and electrolyte imbalance

• Treatment with tolvaptan was associated with relative 

preservation of renal hemodynamics and electrolyte balance 

compared with that observed with furosemide

• However, in the EVEREST trial, just about 25% of patients was 

included with hyponatremia





Renal function and PROTECT

• Adenosine has been implicated as an important intrarenal

mediator of both worsening renal function and diuretic 

resistance

• In patients with HF, A1-receptor antagonists may preserve the 

GFR and improve diuretic responsiveness

• However, in the PROTECT trial, less than 15% of patients was 

included with renal dysfunction



1.A more thorough understanding of the effects on the heart (effects on viable 

but noncontractile myocardium, coronary perfusion, diastolic function, etc) is

important.

2.Reproduce the results obtained in large animal HF models in homogeneous 

group of patients 

3.These in-depth evaluations should take advantage of noninvasive methods 

of assessment of cardiac function and structure (echocardiography, MRI 

spectroscopy, etc).

4.These studies would also expand our understanding of the pharmacokinetic 

and pharmacodynamic properties of novel molecules 

5.These studies should be conducted in dedicated centers that have the 

patient population, technology, and expertise to conduct such technically 

challenging studies

Current scheme

Proposed paradigm



NEJM 2013





• Personalization by traditional biomarkers:

• Echo

• ECG

• Blood Pressure

• Laboratory examinations (renal function, electrolytes, hemoglobin)

• Other more recent biomarkers (NT-proBNP, hsCRP, galectin3, PIIINP…)

Agenda



BNP for patients’ selection for RCTs 

To improve diagnosis

To have higher risk patients



A discouraging view







hs-CRP >2.0 mg/L hs-CRP <2.0 mg/L





Biomarkers for selecting patients for specific 

recommended treatments

• Almost all data are available from post hoc analyses 

often in the context of neutral studies

• The conclusions should be interpreted with caution since 

the overall results of these studies did not show a 

significant effect on the primary endpoint

• Up to now, in the guidelines and in clinical practice, 

therapy is not recommended/guided by the levels of 

novel biomarkers



• Personalization by traditional biomarkers:

• Echo

• ECG

• Blood Pressure

• Laboratory examinations (renal function, electrolytes, hemoglobin)

• Other more recent biomarkers

• How can we improve the personalization of treatment

• Genetics

Agenda



Genes associated with dilated cardiomyopathy

L.R. Lopes, P.M. Elliott / Biochimica et Biophysica Acta 1832 (2013) 2451–2461



Genes associated with hypertrophic 

cardiomyopathy

L.R. Lopes, P.M. Elliott / Biochimica et Biophysica Acta 1832 (2013) 2451–2461



Genes associated with LV non-compaction

L.R. Lopes, P.M. Elliott / Biochimica et Biophysica Acta 1832 (2013) 2451–2461



Genes associated with arrhythmogenic ventricular 

cardiomyopathy

L.R. Lopes, P.M. Elliott / Biochimica et Biophysica Acta 1832 (2013) 2451–2461



Genetics and HF

• Whilst the influence of genetic background in HF is generally 

accepted, data accrued so far have a limited use in practice due to: 
– their poor reproducibility

– the relatively small risk (usually <1.5-fold), associated with individual 

variants

– poor understanding of genotype-phenotype relationships

• Given the etiological complexity of HF, this is not particularly 

surprising

• The use of genetic testing in clinical practice is not common today in 

patients with HF



• Personalization by traditional biomarkers:

• Echo

• ECG

• Blood Pressure

• Laboratory examinations (renal function, electrolytes, hemoglobin)

• Other more recent biomarkers

• How can we improve the personalization of treatment

• Genetics

• Pharmacogenomics
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Pharmacogenomic in HF

• Over the past 15 years the field of pharmaco-genetics has spread to 

include therapy for HF

• β blocker pharmaco-genomics has been the most heavily explored

• Response to other HF  therapies also have shown the potential to be 

impacted by genotype

• Despite this wealth of investigation, however, the pharmaco-genomics 

of HF therapies still have not reached clinical utility

• Additional steps are needed before this can be realized

Cardiol Rev. 2014 ; 22(5): 193–198 
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Gene therapy



CUPID Trial: Results

Circulation. 2011;124:304-313



CUPID Trial: Conclusions

• Intracoronary injection of adeno-associated virus SERCA 2a 

gene was demonstrated to be safe and possibly beneficial, 

supporting larger confirmatory trials

• However, the concept was to treat all patients with advanced 

HF, and not only those with reduced  expression of SERCA2a in 

cardiomyocytes

Circulation. 2011;124:304-313



Could care really be personalized: 

genes, biomarkers or just one size fits all?

• We are already personalizing the treatments for HF on the basis of 

simple traditional biomarkers

• Up to now, we are not using for targeting therapies neither novel 

biomarkers nor genetic profiles

• What we are doing today is surely not sufficient

• We have to learn the lessons from oncologists: 
– Targeted therapies concentrate only on cells with the specific gene mutation

– Since healthy cells do not have a mutation, they are not harmed

– Chemotherapy kills tumor cells; targeted therapies block the reproduction of cancerous cells

– Targeted therapies are often used in conjunction with other treatments, including chemotherapy


