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Biomarkery se vztahem k srdecnimu selhani
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Biomarkery se vztahem k srdecnimu selhani

Myocardial Insult

* Myocyte stretch
© NT-proBNP, BNP, MR-proANP
®* Myocardial Injury
© Troponin T, troponin |, myosin light-chain I, heart-
type fatty-acid protein, CKMB
* Oxidative stress
© Mpyeloperoxidase, uric acid, oxidized low-density
lipoproteins, urinary biopyrrins, urinary and
plasma isoprostanes, plasma malodialdehyde

Remodeling

e |nflammation
© C-reactive protein, TNF-a, soluble TNF receptors,
Fas, interleukins (I, 6 and 18), osteoprotegerin,
adiponectin
* Hypertrophy/Fibrosis
© Matrix metalloproteinases, collagen propeptides,
galectin-3, soluble ST2
* Apoptosis
o GDF-15
e Misc
© MicroRNA, quiescin Q6, VEGFR-1

Neurohormonal Activation

Renin angiotensin system
© Renin, angiotensin Il, aldosterone
Sympathetic nervous system
© Norepinephrine, Chromogranin A, MR-proADM
Arginine vasopressin system
© Arginine vasopressin, copeptin
Endothelins
© ET-1, big proET-1

Comorbidities

e Renal biomarkers
o Renal function
= (Creatinine, BUN, eGFR, cystatin C, B-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)
Liver function tests
Albumin



Diagnosticky a prognosticky potencial biomarkert u srdecniho selhani

Biomarkers

BNP

NT-proBNP

Troponins

Galectin-3

Procalcitonin

CA-125

Adrenomedullin

H-FABP

miRNAs

GDF-15

sST2

HF
Prognosis

Advantages

High negative predictive value [124].
Improves survival and hospital stay [139].
Easily accessible diagnostic methods [140]

Risk stratification and powerful predictor of
mortality at 3 months [141]. Easy to access
[142]

Predictive of long-term outcomes and
mortality [68]

High positive predictive value [79].
Assessment of severity

Treatment response. Independent predictor
of mortality in 6 months of follow-up [88].
Easily available in clinical labs. Standardized
measurement [85]

74% accuracy in predicting 90-day survival
with AHF [143]. Therapy guidance [99].
Independent predictor of hospitalization and
mortality [96]

Independent predictor of all-cause deaths
and CVS-related deaths [102]

Differentiates among individuals with no-HF,
HFpEF, and HfrEF [110] Predictors for HF
hospitalization and all-cause mortality [117]

Variations in levels over one year strongly
predict mortality [124]

Risk stratification [127]. Predictive of all-
cause deaths and CVS-related deaths [135]

HF diagnosis

+ At a threshold of 100 pg/mL [29], sensitivity
of 90% and specificity of 76%

+ At a cutoff level of 300 pg/mL [30], sensitivity
of 90% and specificity of 85%

+ At a threshold of 16 ng/mL [67], sensitivity of
76.0% and specificity of 71.9%. At a threshold
level of 8 ng/mL [66], sensitivity of 92% and
specificity of 71%

+ At a cutoff level of 0.09 ng/mL [79],
sensitivity of 99.9% and specificity of 100%

+ For diagnostic sensitivity [89]. Limited
specificity

+ [96] Limited evidence supporting sensitivity
and specificity

+ [144] Limited evidence supporting sensitivity
and specificity

+ Combined miRs 423-5p, 320a, 22, and 92b
[109]. Sensitivity of 90% and specificity of 90%

+ [145] Limited evidence supporting sensitivity
and specificity

+ [133] Limited evidence supporting sensitivity
and specificity

BNP = brain natriuretic peptide;

NT-proBNP = N-terminal pro-B-type natriuretic peptide;

CA-125 = carbohydrate antigen 125;
AHF = acute heart failure;

H-FABP = heart-type fatty acid-binding protein;

CVS = cardiovascular;
GDF-15 = growth differentiation factor 15;
sST2 = soluble suppression of tumorigenicity

Kayani M, Fatima N, Yarra P, et al. (February 02, 2024)
Novel Biomarkers in Early Detection of Heart Failure: A

Narrative Review. Cureus 16(2): €53445.
Ani-10N 77E0/~r11iralic E22A/1NAE



Biomarkery u HF v aktualnich doporucenych postupech

(CRP, IL6)
Inflammation

Fibrosis and
Remodeling
(Galectin 3,sST2)

Mycardial Injury
(hs Troponins, GSTP1

Neurohumoral
Activation
(Adrenomedullin, Copeptin)

Myocaridal Stretch
(BNP, NTproBNP)

Oxidative Stress

Celllular Hypertrophy
(a1-antitrypsin, LOX-1)

(miRNAs )

Licordari, R.; Correale, M.;Bonanno, S.; Beltrami, M.; Ciccarelli,M.; Micari, A;;
Palazzuoli, A.; Dattilo, G. Beyond Natriuretic Peptides:Unveiling the Power o
Emerging Biomarkers in Heart Failure.Biomolecules 2024, 14, 309.
https://doi.org/10.3390/biom14030309

Biomarker

B-type Natriuretic Peptide
(BNP) and N-terminal
proBNP (NT-proBNP)

MR-proANP

Cardiac Troponins

Galectin-3 Soluble ST2 (sST2)

Advantages

Sensitive indicators

Reflect hemodynamic changes
Prognostic value

Stable measure of ANP activity

Additive diagnostic value over
BNP or NT-proBNP

Indicate myocardial injury

High specificity
Reflects fibrosis and
inflammation

Predictor of remodeling and
progression

Limitations

Influenced by age, renal
function, and obesity
Variability in cut-off values

The role in clinical practice
is still evolving

Elevation can be caused by
other cardiac and
non-cardiac conditions

Elevated in other conditions
like renal failure

Guideline Recommendations

Diagnosis:
ESCIA
ACC/AHATIaC

Prognosis:
ACC/AHA
at admission I A and
at discharge Ila B

Screening:
ACC/AHATIaB

Diagnosis:
ESCTA

Diagnosis:
ESCIC

Prognosis:
ACC/AHA
at admission I A

Prognosis:
ACC/AHA
at admission IIb B
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Neverending story: hledani optimalnich cut-off hodnot

Cut-off Value Sensitivity Specificity PPV NPV
To exclude acute HF
BNP <30-50 pg/mL 97% 62% 71%  96%
NT-proBNP <300 pg/mL 99% 68% 62%  99%
To identify acute HF
Single cut-off point
BNP <100 pg/mL 90% 76% 79% 89%
NT-proBNP <900 pg/mL 90% 85% 76%  94%
Acute
Dyspnea Multiple cut-point
BNP <100 pg/mL to exclude 90% 73% 75%  90%
100-400 pg/mL, "grey zone” * * * *
> 400 pg/mL, to rule in 63% 91% 86% 74%
NT-proBNP <450 pg/mL for age <50 yr 90% 84% 88% 66%

<900 pg/mL for age 50-75 yr
< 1800 pg/mL for age > 75 yr

BNP 20 pg/mL (asymptomatic) * * * 96%
or 40 pg/mL (symptomatic) *

T-proBNP <125 pg/mL for age <75 yr

Outpatient

Screening <450 pg/mL for age =75 yr

or
<50 pg/mL for age <50 yr
<75 pg/mL for age 50-75 yr
< 250 pg/mL for age > 75 yr

Kim H-N, Januzzi JL, Jr. Natriuretic peptide testing in heart failure. Circulation 2011;123:2015-19.
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Causes of elevated natriuretic peptide levels other than

primary diagnosis of heart failure

Cardiovascular Acute coronary syndrome, myocardial

causes infarction
Pulmonary embolism
Myocarditis
Hypertrophic cardiomyopathy
Valvular heart disease
Congenital heart disease

Atrial or ventricular arrhythmias

Heart contusion, cardiac infiltration or

malignancy
Cardioversion, ICD shock
Pericardial disease

Non-cardiovascular
causes

Invasive or surgical procedures involving the

heart

Pulmonary hypertension, right ventricular

failure
Infiltrative cardiomyopathies

Table 7 Natriuretic peptide levels supporting
definition of heart failure

Ambulatory Hospitalized/
decompensated

BNP, pg/ml >35 > 100
NT-proBNP, pg/ml = 125 = 300

Causes of lower natriuretic peptide levels
Obesity, or increased BM

Advanced age

tanndinl dicancad
Kidney disease Pericardial disease

Critical illnesses including sepsis
syndrome, cytokine syndrome

|schaemic or haemorrhagic stroke

Pulmonary disease (pneumonia, chronic
obstructive pulmonary disease)

Liver disease

Severe anaemia

Severe metabolic and hormone
abnormalities (e.g. thyrotoxicosis, diabetic
ketoacidosis, severe burns)
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Stadia rozvoje srdecniho selhani

AT RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current
or prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins,
family history of
cardiomyopathy

PRE-HEART

FAILURE
(STAGE B)

Patients without
current or prior
symptoms or signs of
HF but evidence of
one of the following

Structural heart disease:
e.g. LVH, chamber
enlargement, wall motion
abnormality, myocardial
tissue abnormality,
valvular heart disease

Abnormal cardiac
function: e.g. reduced LV
or RV ventricular systolic

function, evidence of
increased filling pressures
or abnormal diastolic
dysfunction

Elevated natriuretic
peptide levels or elevated
cardiac troponin levels in

the setting of exposure to
cardiotoxins

HEART FAILURE
(STAGE C)

Patients with current
or prior symptoms
and/or signs of HF

caused by

Structural and/or
functional cardiac
abnormality

Heart Persistent
Heart Failure

Failure in
Remission

ADVANCED
HEART FAILURE
(STAGE D)

Severe symptoms
and/or signs of HF at
rest, recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

Requiring advanced
therapies such as
consideration for

transplant, mechanical
circulatory support, or
palliative care

with GDMT and risk factor modification
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Pre-Heart Failure, Heart Stress, and Subclinical Heart Failure: Bridging Heart Health and
Heart Failure* & ceraccess

Leading Edge Commentary

Antoni Bayes-Genis and Biykem Bozkurt
J Am Coll Cardiol HF. 2024 Jun, 12 (6) 1115-1118

Topic(s): Health Promotion & Preventive Cardiology, Heart Failure & Cardiomyopathies

Imaging: estructural
or funcional cardiac
chambers changes

Molecular: elevated
natriuretic peptides
and/or troponins

Heart Failure



Doporuceni pro... | Guidelines

Souhrn Doporucenych postupli
Evropské kardiologické spolecnosti pro diagnostiku
a lécbu srdecniho selhani z roku 2021

(Summary of 2021 ESC Guidelines for the diagnosis and treatment of heart failure)

Filip Malek?, Jifi Vesely®, Radek Pudils, Jindfich Spinard,
Ivan Maleke, Lenka Spinarovad, Petr O3tadal?, Jan Bélohlavek',
Jiti Vitovecd, Jan Krejci4, Jaromir Hradec?

Diagnosticky algoritmus pro srdecni selhani

!

Podezreni na srdec¢ni selhani

* Rizikové faktory
¢ Pfiznaky a/nebo znamky
e Abnormélni EKG

]

NT-proBNP > 125 pg/ml
nebo BNP > 35 pg/ml
1
Nebo pfi silném podezfeni nebo
3 pokud NT-proBNP/BNP neni k dispozici

Echokardiografie

!

Abnormalni nalezy

v

Srdeéni selhani
je nepravdépodobné

!

Zvazeni jiné diagndzy

)
A
v

Srdeéni selhani potvrzeno
Definujte fenotyp srdeéniho
selhani na zakladé méreni
EF LK

‘ } v

<40% 41-49% =50%
(HFrEF) (HFmrEF)  (HFpEF)

{ | J
¥

Uréeni etiologie
a zahajeni lécby

@ESC



Produkce = produkcni masa x jednotkova produkce
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VENTRICULAR FUNCTION

Normal human left and right ventricular and left atrial
dimensions using steady state free precession magnetic
resonance imaging

LUCY E. HUDSMITH, M.A., M.R.C.P.,*! STEFFEN E. PETERSEN, M.D.,' JANE M. FRANCIS, D.CR.R.,, D.N.M.,
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The University of Oxford Centre for Clinical Magnetic Resonance Research, Department of Cardiovascular Medicine,
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Mean + SD (n = 108)

U Cardiovascular Pathology o
iR Volume 49, November—December 2020, 107265

Original Article

Left atrial mass: relationship between gross
anatomy and quantitative echocardiography

Laura Flink ® P 2 &, purvi Parwani P, Philip C. Ursell €, Dwight Bibby P, Qizhi Fang °,
Nelson B. Schiller @ ®

[n this study, we defined normal LA mass on anatomic specimens as 25.5 £ 6.3

LV ejection fraction (%) 69 £ 6
LV mass (g) 112 + 27
LV mass index (g/m°) 59.2 £11
LV end-diastolic volume (mL) 150 + 31
LV end-diastolic volume index (mL/m?) 80 £+ 13
LV end-systolic volume (mL) 47 £ 15
LV end-systolic volume index (mL/m?) 25+ 7
LV stroke volume (mL) 104 + 21
LV stroke volume index (mL/m?) 55+8
RV ejection fraction (%) 61 £6
RV mass (g) 38 £ 8
RV mass index (g/m”) 203 £ 3.6
RV end-diastolic volume (mL) 173 + 39
RV end-diastolic volume index (mL/m?) 91 £ 16
RV end-systolic volume (mL) 69 + 22
RV end-systolic volume index (mL/m?) 36 £ 10
RV stroke volume (mL) 104 + 21
RV stroke volume index (mL/m?) 55+9

LV 112¢g
RV 38¢
LA 25 g



Laplaceliv zakon — napéti stény roztazeného
dutého télesa je primo umerné soucinu tlaku
uvnitf telesa a poloméru krivosti télesa
a_neprimo umerne tloustce stény. Pro kulovou
vrstvu ma tvar T = Pr/2h, kde T je napeti
steny, P je tlak uvnitr dutiny, r je polomer
dutiny a h je tloustka steny.

Produkce je zavisla na napeti ve stene

Concentric
hypertrophy

Eccentric
hypertrophy
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Suspicion of Heart Failure in the
Emergency Department
(History, physical exam, CXR, ECG)

!
“wet” NT-proBNP
|

v v v
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Suspected de novo Heart Failure as an
Outpatient
(History, physical exam, ECG)

v
NT-proBNP
|
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Screening for [
Heart Stress 8
in Asymptomatic patients with T2D
(or other risk factors for CVD)

4
NT-proBNP
|

v v
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Uprava cut-point NT-proBNP dle eGFR
eGFR 45 - 60 ml/min/1,73m? === zvySenio 15%
eGFR 30 - 45 ml/min/1,73m? === zvySenio 25%

eGFR pod 30 ml/min/1,73m? s===) 2zvySeni o 35%
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Uprava cut-point NT-proBNP dle BMI
BMI 30 - 35 kg/m? m==sd) sniZeni o 25%
BMI 35 - 40 kg/m? === sniZzeni o 30%

BMI nad 40 kg/m? ====) snizeni o 40%
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Uprava cut-point NT-proBNP pfi fibrilaci sini
komorova odpovéd <90/min === zvySeni o 50%

komorova odpovéd >90bpm m===s) zvySeni o 100%
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Diagnosticky algoritmus pro srdecni selhani

I

Podezreni na srdec¢ni selhani

* Rizikové faktory
¢ Pfiznaky a/nebo znamky

e Abnormalni EKG

NT-proBNP > 125 pg/ml
nebo BNP > 35 pg/ml
1
Nebo pfi silném podezfeni nebo
pokud NT-proBNP/BNP neni k dispozici

Echokardiografie

v

Srdeéni selhani
je nepravdépodobné

!

Zvazeni jiné diagnézy

Q Abnormalni nalezy )

)
A
v

Srdeéni selhani potvrzeno
Definujte fenotyp srdeéniho
selhani na zakladé méreni
EF LK

1
¥ v 3y
<40% 41-49%  >50%
(HFfEF) (HFmrEF)  (HFpEF)
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