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 WHO definition
 “Any substance, structure, or process that can be 

measured in the body or its product and influence or 
predict the incidence of outcome or disease”

 “Effect into treatment and intervention” 

 Thoroughly studies and validated 
 Robust 
 Reflect the pathophysiology of that disease 
 Provide additive information 
 Additive value in diagnosis, treatment and screening. 

WHO, 2010; Ibrahim et al, Circ Res, 2018 



Ambrosy et al, JACC 2014; Savarese et al, Card Fail Rev 2017

“HF affects 26 million worldwide”

“HF is the leading cause of hospitalization in 
US and Europe (1-2% of all hospitalizations)”

“More than 670,000 newly diagnosed cases of 
heart failure annually in the US alone”



 ~50% of patients die within one year of 
diagnosis.. 

Zarrinkoub et al. Eur J of Heart Failure 2013

NEED TO ID THOSE 
PATIENTS THAT ARE AT RISK 

, DIAGNOSE, AND BETTER 
MANAGE THEM



Bi
om

ar
ke

rs
 –

 D
ai

ly
 L

ife

Explosion of Biomarker Publications
Pubmed Search; [heart failure] AND [biomarkers]

de Boer, Eur Heart Fail,2017



	Myocardial	Insult 	

	Myocyte	stretch 	NT-proBNP,	BNP,	MR-proANP

	Myocardial	Injury Troponin	T,	troponin	I,	myosin	light-
chain	I,	heart-type	fatty-acid	protein,	

	CKMB

	Oxidative	stress Myeloperoxidase,	uric	acid,	oxidized	
low-density	lipoproteins,	urinary	
biopyrrins,	urinary	and	plasma	

	isoprostanes,	plasma	malodialdehyde	

	Neurohormonal	Activation 	

	Renin	angiotensin	system 	Renin,	angiotensin	II,	aldosterone

	Sympathetic	nervous	system Norepinephrine,	Chromogranin	A,	MR-
	proADM

	Arginine	vasopressin	system 	Arginine	vasopressin,	copeptin

	Endothelins 	ET-1,	big	proET-1	

	Remodeling 	

	Inflammation C-reactive	protein,	TNF-α,	soluble	TNF	
receptors,	Fas,	interleukins	(I,	6	and	

	18),	osteoprotegerin,	adiponectin

	Hypertrophy/Fibrosis Matrix	metalloproteinases,	collagen	
	propeptides,	galectin-3,	soluble	ST2

	Apoptosis 	GDF-15

	Comorbidities 	

	Renal	function Creatinine,	BUN,	eGFR,	cystatin	C,	β-
	trace	protein

	Renal	Injury	markers NGAL,	KIM-1,	NAG,	liver-type	fatty	acid	
	binding	protein,	IL-18

	Hematologic	biomarkers Hemoglobin,	RDW,	iron	deficiency	
	(ferritin,	transferrin	sat)

	LFTs 	

	

Gaggin et al, 
2015



ACC, 2017; 
Ibrahim et al, 
Circ Res, 
2018 



 BNP and NT pro BNP
 Mainly for assessment of patients with 

shortness of breath 
 Its utility in the ED 
 Its applicability in the OPD setting



<100 no HF
>400 HF

Higher BNPsicker
patients

Maisel et al, NEJM, 2002



Januzzi et al, The Am J of Card, 2005



Januzzi et al, JACC, 2018



 Patients with acute HF have a much higher BNP/NT pro 
BNP levels than those whose dyspnea is not related to HF 

 In those with HF, there is a linear correlation between 
higher BNP levels and severity of HF and disease process 

 BNP > 100pg/mL was the most accurate predictor of 
diagnosis of AHF than clinical exam, CXR, or other labs. 

 In the case of NT pro BNP the use of age stratification for 
delineation of cut offs had even a better correlation with 
diagnosis

 Biomarkers, however, do NOT replace the clinical 
assessment and should be used as an adjunctive tool. 



 These biomarkers were examined to RULE 
OUT diagnosis of HF in the non acute 
setting..  

 NPPV 
 Not very ill 
 Thresholds were lower 



 Further testing warranted or not.. 

ESC, 2016



ACC, 2017



Pre-discharge BNP.. 

Linked patients ≥65 
years from hospitals 
in OPTIMIZE-HF to 
Medicare claims. 

Figure 1.

Adjusted hazard ratio and 95% confidence interval for (A) 1-year mortality and (B) 1-year

mortality or rehospitalization by discharge BNP (versus discharge BNP=300).
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Kociol et al, Circ HF, 2011

Higher pre-discharge BNP 
correlate to worse 

outcomes



Irrespective of symptoms, high NPs incur 
worse prognosis



Felker et al, 
JAMA, 2017

No added value of 
biomarker guided therapy.



ACC, 2017



Ledwidge et al, JAMA, 2013



ACC, 2017



 Other conditions can cause relative 
elevations or suppression of those 
biomarkers 



Ibrahim et al, Circ Res, 2018 



 CKD.. 
 Patients with chronic kidney disease typically have 

higher BNP and NT-proBNP concentrations. 
 Increased wall stretch secondary to hypertension and 

chronic volume overload.
 The age-stratified NT-proBNP cutoffs may be used 

with good accuracy and without adjustment.
 Of note, both BNP and NT-proBNP are considerably 

prognostic in patients with chronic kidney disease, 
even in the absence of obvious cardiovascular disease. 

Ibrahim NE, J Clin Chem. 2017



 BNP and NT-proBNP levels are generally lower
 Possibly due to suppression of synthesis or release of 

natriuretic peptides in obese subjects. 
 However, regardless of body mass index, BNP or NT-

proBNP concentrations are typically higher in patients 
with HF compared with patients without

 NT-proBNP value <300 pg/mL maintained excellent 
diagnostic performance in ruling out acute HF across 
all weight categories. 

 ? Lowering decision limits for BNP by 50% in those 
with higher body mass index to prevent missed HF 
diagnoses

Januzzi et al, The Am J of Card, 2005; Ibrahim NE, J Clin Chem. 2017



 HFpEF usually have lower NP levels than 
HFrEF patients. 

 ? smaller LV size and lower wall stress in 
HFpEF. 

 Although the sensitivity is reduced in HFpEF, 
The same cutoff values for BNP and NT-
proBNP are recommended for the diagnosis 
of HF in both categories. 

Ibrahim NE, J Clin Chem. 2017





Within the first year, BNP increases and NT pro 
BNP decreases. 

McMurray et al, NEJM, 2016



 Marker of myocyte injury

Cardiac Failure Review , 2015; 1 (2): 102–6



ACC, 2017





 Metabolomic profiling aims to comprehensively 
measure byproducts of metabolism with a goal to 
identify metabolic signature profiles in particular 
cohorts. 

 Transcriptomics is the study of complete sets of RNA 
transcripts produced by the genome, allows the 
identification of genes that are differentially 
expressed in distinct cell populations or in response to 
different treatments. 

 Genetic testing may play a role in the diagnosis and 
prognostication of patients presenting with HF, 
providing information on genetic cause of disease, as 
well as to monitor clinical status. 

Vaarhorst et al. Am Heart J. 2014; Transcriptomics. Nature. 2018; Bondar et al, PLoS One. 2017.



Questions??





Cardinale, D., ESC, 2017



Cardinale, D., ESC, 2017


