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Caracteristicas de um biomarcador

atinine, which are routinely determined as part o
Morrow and de Lemos?! have set out three criteria a biomarker should fulfill to
be useful clinically. First, accurate, repeated measurements must be available to the
clinician at a reasonable cost and with short turnaround times; second, the bio-
marker must provide information that is not already available from a careful
clinical assessment; and finally, knowing the measured level should aid in medical

decision making.

B.Moura, 2013 Morrow DA, de Lemos JA. Circulation 2007;115:949-52



A First Warning

* The use of Biomarkers for diagnosis is always secondary to
clinical judgment

USING WHILE
STUPID CAN
CAUSE
SERIOUS
INJURY

B.Moura, 2013
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Caracteristicas de um marcador util

diovascular disease. The National Academy of Clinical
Biochemistry has set forth comparable goals in a
consensus document that states that a biomarker in
HF ideally enables clinicians to (i) identify possible
underlying (and potentially reversible) causes of HF;
(ii) confirm the presence or absence of the HF syn-
drome; and (i#i) estimate the severity of HF and risk
of disease progression (3 ). Other investigators have
further emphasized the importance of patient-based
understanding of the biomarker result, and the be-
haviors that follow (4 ).

With the explosion of novel biomarkers available,
it is reasonable to extend this important foundation.
For a biomarker to be useful, the following conditions
are necessary:

I. The method by which a novel biomarker is judged
(including and especially compared to or in combi-
nation with other biomarkers) should be thorough:
novel tests should be evaluated across a wide range of
patients typical of the diagnosis for which the bio-
marker will be applied, and the statistical methods
used to evaluate the biomarker (relative to clinical
variables as well as other biomarkers) should be con-
temporary, rigorous, standardized, and fair.

2. Measurement of a novel HF biomarker (e.g., in
blood, urine, or any easily obtainable tissue) should

be easily achieved within a short period of time and
provide acceptable accuracy, and assays for its mea-
surement should have defined biological variation
and low analytical imprecision.

3. The biomarker should primarily reflect important
(pathojphysiological processi{es) involved in HF presence
and progression; use of a biomarker that is reflective of
heart disease but originates outside the myocardium is
acceptable as long as such a biomarker provides indepen-
dently useful information involved in the diagnosis, prog-
nosis, progression, or therapy of HF syndromes.

4. The biomarker must provide clinically useful infor-
mation for caregivers (physician, nurses, and others)
and patients to facilitate more swift and reliable estab-
lishment/rejection of a diagnosis and more accurate
estimation of prognosis and todnform more snccessfnl
therapeutic_strategies. The information from such a
biomarker should not recapitulate clinical information
already available at the bedside, and must be additional

Besides the natriuretic peptides, none of the
presently available or studied biomarkers meet these
standards, although several may be close to doing so.
Evaluating such markers is a complex process, how-
ever, because HF is not the result of one single patho-

B.Moura, 2013

Kimmenade RRJ, Januzzi JL. Clinical Chemistry 2012; 58:1. 127-138



BNP - Diagndstico

Accuracy is 90%

- BNP=50 pg/mL

BHP=80 pg/mL - im
Positive

predictive
value=75%

BMP=100 pg/mL
BNP=125 pg/mL

BHNP=150 pg/mL

Sensitivity

Final Diagnosis Final Diagnosis NOT N e g atlve
Heart Failure Heart Failure p re d ict IV =
BNP 100 pg/mL 673 227 Value=90
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0
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“Test negative™ itivi Spedifidty

1-Specificity

Maisel AS et al. N EnglJ Med. 2002;347:161-167.

B.Moura, 2013 Breathing Not Properly (BNP) Trial
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B.Moura, 2013

Cost-Effectiveness of BNP at ED:

The BASEL Study
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BNP on Discharge Predictive of Events
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B.Moura, 2013



O presente — PN e monitorizagao IC

 “Biomonitoring of the disease is appealing”
s “Studies have yelded equivocal and controversial results”
*» “Generally accepted that there is some benefit”

» “Weakness —NP were infrequently measured, and litle
was done with the result”

«» “Attempt to achieve a lowering to pre-specified low level”

B.Moura, 2013 Maisel A. , Daniels L.JACC 2012(24);277-282



O presente - BNP e NT-proBNP

s Zonas ‘“cinzentas”

*» Valores mais elevados - sexo feminino, idosos,
hipertensao pulmonar, fibrilnacao auricular, insuficiencia
renal, estados inflamatorios, patologia da tiroide.

+* Valores mais baixos - obesos

B.Moura, 2013 ES_C gwdellnesf on HF -2012

Maisel A. . Daniels L.JACC 2012(24):277-282



O presente - BNP e NT-proBNP

*» Excluséo diagndstico - BNP< 100 pg/ml
- NT-proBNP < 300 pg/ml

¢ Prognaostico —valores na admissdo BNP — mortalidade hospitalar
- valores a alta BNP < 300-400pg/ml — melhor prog.

- valores seriados

“ Guia para intervencao terapeutica

ESC guidelines on HF -2012

B.Moura, 2013 Kimmenade R, Januzzi J, Clinical Chemistry 58:1(2012)



B.Moura, 2013

Table 1. Examples of candidate biomarkers in HF, divided into categories.

inflammation
CHF
THFar
TWEAK [THF-Nke weak Inducer of apopdosis)
-1, —& —10, 2nd —13
LP-FLA? Mipopeotein-associaied phospholipase A2
Soluble THF recepiors 1 and 2

YEL-30

1-1 recepior antagonkst
Midking

Lewdre-rich 2-gipmoprogein
PTNI

CA-125

S100AEMS complex
Osieoprotegerin
sefine protesse PRI
soluble endoglin
Adiponectin
Omidative stress
Oreldized LDLs
KPO
Urirzry bicgyrins
Urinary and plasma lsopenstanes
Urinzry B-hydroogy- 2 -dencyguanceing
Mlasma malondialdefrypde
Extracellular-matrix remodsling
MMPs IMMPZ MMP2, MMPS
TIPS
L6
Collagen propepides
N-terminal collagen type 11l peptide
Myostatin
synderan-4
Galedin-3

Heurohomeones
Morepinephrine
Eanin
Angiotersin ||
&ldosierone
&rmginine wasopressin, copepdn
Endothain-1
Urocortin
Chromogeanin & and B
ME-proADM
Myooyie Injury and apopiosis
Troponins | and T
Meyposin light-chain knase |
Hear-type faty-add-bindng protsin
Creafine knase ME fraciion
sFas {soluble apoptcsis-stimulzting fragment)
Heat shock prot=in 60
sTAAIL [soluble TMF-related apoptosisndudng Bgand)

Extracardiac Invokvement
ROV
Cystain-{, g-Face protedn
MGAL, MAG [M-acetyl-g-Dl-glumsaminidase], KIM-1 Gddney Injury moleode-1)
g 2-mirogliobulin
Urinary albumir-io-creatinine rato
THiodotigronine




MR-proANP- Diagnostico

Comparing Diagnostic Prediction on patients
without BENP/NT-proBNP lab data
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B.Moura, 2013 Maisel A et al. Biomarkers in Acute Heart Failure (BACH) Trial.JACC 2010



MR-proANP- Diagnostico

Gray Area Analysis

MR-prcANP adds to |MRproANP adds to
Subgroup Subgroup Criterion n ENP NT-proBENP
Measure
OR per logqg p OR perlogw| p
BNP > 100 and < 500 490 57  (0.001)
e — "
NT-proBNP > 300 and < 900 278 16.1 0.004
> 300 and <450 if age < 50
. L——
NT-proBNP | > 300 and < 900 if age 50-75 | 288 9.5 ((0.008))
> 300 and < 1800 if age = 75
Renal Creatinine > 1.6 563 2.5 0.135 9.5 (-:n.ung)
Obese BMI > 30 518 68  0.009) 174 (<0,00])
Elderly Age > 70 658 2.6 0.076 6.7  |<0.001
Edema Present 588 1.7 0.379 7.4 0.001

B.Moura, 2013 Maisel A et al. Biomarkers in Acute Heart Failure.JACC 2010



ST2- Mecanismo de accao

e |L-33 is a fibroblast product, induced by cellular
stretch.

@ Provides protection against myocardial fibrosis and
hypertrophy in the context of pressure overload

e The effects of IL-33 may be blunted or blocked by
high concentrations of sST2 or by knocking out the
ST2 gene

e This suggests a soluble receptor ‘decoy’ role for sST2

B.Moura, 2013



ST2- Prognastico

ST2 concentration
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Mortality Rates at 1 Year as a Function
of ST2 and NT-proBNP Concentrations

B.Moura, 2013 Januzzi et al. PRIDE Study.JACC 2007



Table 1. Examples of candidate biomarkers in HF, divided into categories.

inflammation H
CHF
THFar
TWEAK [THF-Nke weak Inducer of apopdosis)
-1, —& —10, 2nd —13
LP-FLA? Mipopeotein-associaied phospholipase A2
Soluble THF recepiors 1 and 2

YEL-30

L-1 recepior antagonist

Widkine ! |

Lewdre-rich 2-glyopogein Myooyie Injury and apopiosis

FTa3 Troponins | and T

CA-125 Meyposin light-chain knase |

S100AEMS complex Hear-type faty-add-bindng protsin

Csteoprotegerin Creafine knase ME fraciion

Serine prolesse PR3 sFas {soluble apoptcsis-stimulzting fragment)

soluble endoglin Heat shiock protsin &0

Adiponectin sTAAIL [soluble TMF-related apoptosisndudng Bgand)
Omidative stress Myooyie stress

Oreldized LDLs EWF, NT-pmoERP, ME-profNP

KPO LY P

Urirzry bicgyrins GOF-15

Urinary and plasma lsopenstanes Extracardiac Invokesment

Urinzry B-hydroogy- 2 -dencyguanceing RIW

Alasma malondizldefryde Cystain-{, g-Trace prolen
Extracellular-matrix remodsling MGAL, MAG [M-acetyl-g-Dl-glumsaminidase], KIM-1 Gddney Injury moleode-1)

MMPs IMMPZ MMP2, MMPS g 2-mirogliobulin

TIMAP Urinary albumir-io-creatinine rato

L& THiodotigronine

Collagen propepides

N-terminal collagen type 11l peptide
Myostatin

synderan-4

B.Moura, 2013 Galectin-3




Arginina vasopressina

“* Hormona anti-diurética e com accao vasoconstritora
* Aumentada na IC

** Doseamento dificil por semi-vida curta e instabilidade
In Vitro

*» C-terminal portion of provasopressin- copeptina

% Interesse na hipovolemia hiponatrémica ?

B.Moura, 2013 Kimmenade RJ, Januzzi J. Clinical Chemistry. 2012



Copeptina - Prognostico

Prognosis: Copeptin better than
BNP/NT-oroBNP?

Mortality
1,0 !

Biomarker Pitfalls

- -

0,6 +

0,6

Sensitivity

0,4 «

0.2 + = == == Copeptin
NT-proBNP

BHNP

0,0

0,0 0.2 04 06 0,8 1,0
1-Specificity

Receiver Operating Characteristics (ROC) curves for copeptin,
NT-proBNF and BNP to predict mortality. Areas under the ROC

curves were 0.81 for copeptin, 0.67 for NT-proBNP, and 0.66 for BNP

_ (copeptin vs. NT-proBNP: p = 0.0016; copeptin vs BNP: p = 0.0063) o
e i [
b By
o Voors et al. EHJ 2009 -4

B.Moura, 2013



Copeptina - Prognostico

Copeptin in Heart Failure

Suryival Rate

20 40

Time (Days)

Low Sodium f Low Copeptin {n=1860)
High Sodium / Low Copeplin in=118
Lowy Sodium f High Copeptin (n=144)
High Sodium / High Copeptin {n=144)

Xue et al. from the BACH Trial

B.Moura, 2013



Adrenomedulina

“ Vasodilatador- via estimulacao da producéao de NO
“ Aumentado na IC como mecanismo compensatorio

** MR-proADM- mais facil de dosear

B.Moura, 2013 Kimmenade RJ, Januzzi J. Clinical Chemistry. 2012



MR-proAdrenomedulina - Progndstico

BAE_H‘ Survival in AHF - Area Under the ROC Curve Comparison

MR-proADM predicts short term (30 day) survival exceptionally well.

AUC A0 days 90 days

2 | MR-pros DM 0.738 0.8674
= MT-proBMP 0.841 0.664
BMF 0 555 | 060G

Al

prosL

B.Moura, 2013



B.Moura, 2013

Table 1. Examples of candidate biomarkers in HF, divided into categories.

inflammation Heurohomeones

CAF Morepinephrine

TNF-ex Fenin

TWEAK [THF-Nke weak Inducer of apopdosis) &nglotensin 1|

-1, —6, —10. and —1& &ldosierone

LP-FLA? Mipopeotein-associaied phospholipase A2 &minine wasopressin, oopepin

Soluble THF recepiors 1 and 2 Endothain-1

YEL-30 Urooortin

L-1 recepior antagonist Chromogeanin & and B

WidkIng MR -prosank

Lewdre-rich 2-glyopogein Myooyie Injury and apopiosis

FTa3 Troponins | and T

CA-125 Meyposin light-chain knase |

S100AEMS complex Hear-type faty-add-bindng protsin

Csteoprotegerin Creafine knase ME fraciion

Serine prolesse PR3 sFas {soluble apoptcsis-stimulzting fragment)

soluble endoglin Heat shiock protsin &0

Adiponectin sTAAIL [soluble TMF-related apoptosisndudng Bgand)
Omidative stress Myooyie stress

Oreldized LDLs EWF, NT-pmoERP, ME-profNP

KPO LY P

Urirzry bicgyrins GOF-15

Urinary and plasma lsopenstanes Extracardiac Invokesment

Urinzry B-hydroogy- 2 -dencyguanceing RIW

Alasma malondizldefryde Cystain-{, g-Trace prolen

s matrix res ] MGAL, MAG [M-acetyl-g-Dl-glumsaminidase], KIM-1 Gddney Injury moleode-1)
MM AMPZ, M) MM g 2-mirogliobulin

Urinary albumir-io-creatinine rato
THiodotigronine




Matriz Extra-celular

Papel na progressao da IC

 Remodelagem deletéria com degradacao de colegeneo e outras

proteinas da MEC
* Accao das colagenases, MMP, TIMP

*» Produtos de turnover do colageneo fornecem imagem da
degradacdo da MEC e reflectem a presenca de fibrose-CITP,
PIIINP

B.Moura, 2013 Ho CY, Lopez B, et al. N Engl J Med. 2010;363:552-63



PIIINP - RALES

Aldosterone Receptor Antagonism
& Cardiac Remodelling

Baseline PIIINP" > 3.85/g/L was associated with an increased risk of death
(RR 2.36, 95% CI 1.34 to 4 18) & death+hospitalisation (RR 1.83, 95% CI 1.18 to 2.83)

8
i
placebo
6
ng/L
5
spironolactone
4 LR ﬁ placebo
ssmpEEEEaEEREEARESAREREAEEEEE ironolactone
3| B — samaclacone
2 =
Baseline 6 months

Changes of serum levels of PIIINP from baseline to 6 months according to baseline levels
above or below median (ng/L)

*Frnt:ollagen type lll amino-terminal peptide (PIIINP) is a serum marker of cardiac fibrosis

B.Moura, 2013



RAAM-PEF study
Eplerenone in HFPEF

ol B0

6 min walking test : neg ok
markers colagen turnover :pos
E/E, p 0S E plerencne

44 pts; 50 mg Eplerenone

CITP pg/L

Placaba Eplerenone

B.Moura, 2013 Deswal A, et al. J Card Fail. 2011 Aug;17(8):634-42



Galectina -3

*

Proteina da familia das lectinas, expressa em numerosas
celulas (neutroéfilos, macroéfagos, fibroblastos...)

% Ligandos- Proteinas MEC, de membrana, intracelulares, AGE

* Representa elo entre inflamacao e fibrose

» Estimula a proliferacao de fibroblastos e producao de
colageneo

«* Nivels de GAL-3 correlacionam-se com MMP2 e TIMP-1

B.Moura, 2013 Rudolf A. de Boer. Curr Heart Fail Rep (2010) 7:1-8



| Galectin-3 and long term
¥ outcomes in ADHF

Evert fme surviva
A S T - T T

Shah, Eur J Heart Fail, 2011

B.Moura, 2013
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Galectina -3

% Sem valor acrescido para diagndostico em relacédo aos PN

+ Dados relativos a interaccoes terapeuticas e comportamento

apos terapeutica inexistentes

B.Moura, 2013 Kimmenade RJ, Januzzi J. Clinical Chemistry. 2012



B.Moura, 2013

Table 1. Examples of candidate biomarkers in HF, divided into categories.

inflammation
CHF
THFar
TWEAK [THF-Nke weak Inducer of apopdosis)
-1, —& —10, 2nd —13
LP-FLA? Mipopeotein-associaied phospholipase A2
Soluble THF recepiors 1 and 2

YEL-30

1-1 recepior antagonkst
Midking

Lewdre-rich 2-gipmoprogein
PTNI

CA-125

S100AEMS complex
Ostecprotegerin
serne protease PR3
soluble endoglin
Adiponectin

Extracellular-matrix remodsling
MMPs IMMPZ MMP2, MMPS
TIPS
L6
Collagen propepides
N-terminal collagen type 11l peptide
Myostatin
synderan-4
Galedin-3

Heurohomeones
Morepinephrine
Eanin
Angiotersin ||
&ldosierone
&rmginine wasopressin, copepdn
Endothain-1
Urocortin
Chromogeanin & and B
ME-proADM
Myooyie Injury and apopiosis
Troponins | and T
Meyposin light-chain knase |
Hear-type faty-add-bindng protsin
Creafine knase ME fraciion
sFas {soluble apoptcsis-stimulzting fragment)
Heat shock prot=in 60
sTAAIL [soluble TMF-related apoptosisndudng Bgand)
Myooyie stress
EWF, NT-pmoERP, ME-profNP
LY P
GOF15
Extracardiac Invokvement
ROV
Cystain-{, g-Face protedn
MGAL, MAG [M-acetyl-g-Dl-glumsaminidase], KIM-1 Gddney Injury moleode-1)
g 2-mirogliobulin
Urinary albumir-io-creatinine rato
THiodotigronine




Stress oxidativo

L)

>

Resulta de desiquilibrio entre ROS e 0s mecanismos de defesa

L)

antioxidantes endogenos

L)

*

Danifica proteinas celulares e causa apoptose e necrose.

L)

)

L)

» Associa-se a arritmias e disfuncao endotelial

D)

*

Reducao da actividade da sintase do NO, e inactivacao do NO

L)

)

*

Dificuldade na medicédo das ROS, usando-se marcadores

L)

indirectos

B.Moura, 2013 Eur Heart J 2003;24:2161-3



Acido Urico - Progndstico

% Associado a pior progndstico
* Aumento da Xantina-oxidase — producao ROS- stress

oxidativo

*

Inibicao da XO — vasodilatacéo dependente do endotelio,
diminuic&o dos niveis de stress oxidativo, melhora eficiencia

miocardica.

*

s Alopurinol EV —aumenta disponibilidade de ATP em doentes
CMD

B.Moura, 2013 JACC 2012;59:802-808



Acido Urico - Progndstico

% OPT-CHF- ICFVER - Oxipurinol 600 mg —reducao de

mortalidade/morbilidade/QoL

s EXACT-HF- Alopurinol
** FE Reduzida

% ac. Urico >9,5 mg/dL.

B.Moura, 2013 OPT-CHF JACC 2008:;51:2301-2309; clinicaltrials.gov/ct2/show/NCT00987415



B.Moura, 2013

Table 1. Examples of candidate biomarkers in HF, divided into categories.

inflammation Heurohomeones
CAF Morepinephrine
THFar Eanin
TWEAK [THF-Nke weak Inducer of apopdosis) &nglotensin 1|
-1, —6, —10. and —1& &ldosierone
LP-FLA? Mipopeotein-associaied phospholipase A2 &minine wasopressin, oopepin
Soluble THF recepiors 1 and 2 Endothain-1
YEKL-40 Uracortin
L-1 recepior antagonist Chromogeanin & and B
WidkIng MR -prosank
Lewdre-rich 2-glyopogein Myooyie Injury and apopiosis
FTa3 Troponins | and T
CA-125 Meyposin light-chain knase |
S100AEMS complex Hear-type faty-add-bindng protsin
Csteoprotegerin Creafine knase ME fraciion
Serine prolesse PR3 sFas {soluble apoptcsis-stimulzting fragment)
soluble endoglin Heat shiock protsin &0
Adiponectin sTAAIL [soluble TMF-related apoptosisndudng Bgand)
Omidative stress Myooyie stress
Oreldized LDLs EWF, NT-pmoERP, ME-profNP
KPO LY P

Urirzry bicgyrins GOF-15
Urinary and plasma lsopenstanes i
Urinzry B-hydroogy- 2 -dencyguanceing
Mlasma malondialdefrypde
Extracellular-matrix remodsling
MMPs IMMPZ MMP2, MMPS
TIPS
L6
Collagen propepides
N-terminal collagen type 11l peptide
Myostatin
synderan-4
Galedin-3




Procalcitonina

PCT Level Inc Significance of Bacterial
| N TEI::T_ i on

2ngimil

0.5 ngfmil

0.05% ng/mil

In critically ill patients, PCT levels elevate in correlation to the severity of ba
infection

In healthy people, PCT concentration are found below 0.05ng/m

Concentrations exceeding 0.5r ng/mil can be interpreted as a

B W

B.Moura, 2013




Procalcitonina - Prognadstico

Heart Failure Survival Predicted by
Procalcitonin Levels

ng
&

af pahenis sure

Srooomion

% [0.02,0.05], n=113, events=g
= [0.05.0.08]. n=113, aventa=g
— (0080, 11]. A=111, evenilz=10

(0.11.0.21). n=112, events=15
— [0.21.230]. n=113, svema=22

Maisel Eur J HF 2012

B.Moura, 2013



Procalcitonina - Prognadstico

Antibiotic Treatment Discordant with
PCT Levels Was Associated with Death

(=

=
-

0

] o ¥ s
=]
3 PCT =021 mgfoel, 0,21 ngdfml, A} PCT <005 rgdmel,
=SB, p=01,583 =113, p=L04q . n=33%, p=0.36 - =112, p=l],04E
e o

i} i

Maisel Eur J HF 2012

B.Moura, 2013



What can NGAL detect?

b
f fég 141414
xf;}, f-», f ffa?‘h '\g\

NGAL Creatinine

l

LL

« Marker of Renal Injury
« High Sensitivity for Injury
« Moderate Specificity for underlying nephropathy

B.Moura, 2013



NGAL

*» Neutrophil gelatinase associated-lipocalin, proteina expressa

no tubo colector proximal

% Na lesdo aguda dos tubulos renais e induzida rapidamente a

expressao do RNAm do NGALm

Damman K, Van Veldhuisen DJ, et al. Heart 2010;96:1297-302

B.Moura, 2013



NGAL — Prognastico

0759 | NGAL <100, BNP < 330 |

—— NGAL <= 100, BNP = 330
070 - —— NGAL = 100, BNP < 330 I_I
' —— NGAL =100, BNP = 330

0 2 10 15 20 23 30

Days

B.Moura, 2013 Maisel AS, Mueller C, et al. GALLANT trial. Eur J Heart Fail. 2011 Aug;13(8):846-51.



http://www.ncbi.nlm.nih.gov/pubmed?term=Maisel AS[Author]&cauthor=true&cauthor_uid=21791540
http://www.ncbi.nlm.nih.gov/pubmed?term=Mueller C[Author]&cauthor=true&cauthor_uid=21791540
http://www.ncbi.nlm.nih.gov/pubmed/21791540
http://www.ncbi.nlm.nih.gov/pubmed/21791540

NGAL- Prognostico

Discharge levels of NGAL, BNP, Creatinine and
eGFR in those with and Without 30 day events

B.Moura, 2013 Maisel AS, Mueller C, et al. GALLANT trial. Eur J Heart Fail. 2011 Aug;13(8):846-51.



http://www.ncbi.nlm.nih.gov/pubmed?term=Maisel AS[Author]&cauthor=true&cauthor_uid=21791540
http://www.ncbi.nlm.nih.gov/pubmed?term=Mueller C[Author]&cauthor=true&cauthor_uid=21791540
http://www.ncbi.nlm.nih.gov/pubmed/21791540
http://www.ncbi.nlm.nih.gov/pubmed/21791540

Futuro — Paineis de biomarcadores?

NT-proBNP, hsTnT, and sST2 in
ADHF: Multi-marker profiling

All 3 markers measured on admission in patients with ADHF
All 3 selected in bootsirapping models
All 3 reclassified significantly in NRI and IDI analyses

Number of markers elevated ) Vo SSACHUSELTS
ey C-ERERAL HOOSFITA
Pascual-Figal, Eur J Heart Fail 2011 -

HEART _ENTER
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Biomarkers in Heart Failure: Future
Directions

More studies on what is cost effective

Evaluation of the new biomarkers in clinical
trials

Multi-marker Approach by using different
biomarker for diagnosis, prognosis, therapy

Serial (rather than static) testing

Role of “omic” technologies in biomarker
discovery/validation

B.Moura, 2013 Gerasimus Filipatus, ESC Congress, 2012



Typical JACC meeting

“You're fired”
“We have another great
prognostic
Biomarker paper this week”

B.Moura, 2013



Futuro — terapeutica a medida?

Integrated systems hiclogy approach to determine characteristics of responders
and non-responders to evidence based CHF therapy

Systems
Biology

genomics

BIOSTAT-CHF (A systems BlOlogy Study to TAilored Treatment in Chronic Heart Failure}
EU Project (Coordinator; A. Voors, NL)

B.Moura, 2013



Futuro

Patient with heart failure

Chronic
monitoring

History, “1
phys;:atllr::am h Care plan

Physiologic Pharmacogenomics
biomarker panel screen
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