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Uvedeni do problematiky

Diferencialni diagnostika akutnich symptom{

Diagndza onemocnéni

Dusnost
Bolesti na hrudi | Srdecni infarkt
Palpitace Plicni embolie Urgentni prijem
Hemoptyza Aortalni disekce | Kardiologie
Pneumonie Pneumologie
CHOPN ARO
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C? Lékaiska fakulta >
Univerzity Palackého I. INTERNI KLINIKA
KOMPLEXNI } KARDIOLOGICKA

; v Olomouci
KARDIOVASKULARN| CENTRUM FAKULTNI NEMOCNICE OLOMOUC




Dusnost — Casty symptom

« pFitomnost dusnosti (namahové) u 25 % ambulantnich pacient{
« v praxi specialist{
« 15-50 % u kardiologdi
« 60 % u pneumologl

« dusnost jako hlavni ddivod vysetreni
« v 8 % pro vysetieni na urgentnim prijmu
« ve 12 % pri volani ZZS

Srdecni selhani (15-16 %) CHOPN (16,5 %) Akutni bronchitis (24,7 %)

Pneumonie (10-18 %) Srdecéni selhani (16,1 %) Akutni infekce hornich cest dychacich (9,7 %
CHOPN (13 %) Pneumonie (8,8 %) Ostatni respiracni infekce (6,5 %)

Asthma bronchiale (5-6 %) Infarkt myokardu (5,3 %) Asthma bronchiale (5,4 %)

Akutni koronarni syndrom (3-4 %) Fibrilace nebo flutter sini (4,9 %) CHOPN (5,4 %)

Plicni embolie (2 %) Maligni nadory (3.3 %) Srdecni selhani (5,4 %)

Plicni nadory (1-2 %) Plicni embolie (3,3 %) Hypertenze (4,3 %)

7 §




Dusnost - definice

Dusnost je zcela individualni neprijemny subjektivni prozitek obtizného dychani
za patologickych stavii i za fyziologickych situaci.

ProZitek dusnosti je odvozen od interakce mnoha fyziologickych, psychosocialnich a
enviromentainich faktord a mize vyvolavat druhotné fyziologické a behavioraini odpovédi,

American Thoracic Society Documents

An Official American Thoracic Society Statement:
Update on the Mechanisms, Assessment, and
Management of Dyspnea

Mark B. Parshall, Richard M. Schwartzstein, Lewis Adams, Robert B. Banzett, Harold L. Manning,

Jean Bourbeau, Peter M. Calverley, Audrey G. Gift, Andrew Harver, Suzanne C. Lareau,
Donald A. Mahler, Paula M. Meek, and Denis E. O’'Donnell; on behalf of the ATS Committee on Dyspnea

THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY (ATS) was APPROVED BY THE ATS BOARD oOF DIRECTORS, October, 2011

Parshall MB et al. Am J Respir Crit Care Med. 2012 Feb 15;185(4):435-52.
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Prevalence dusnosti — BOLD study
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Etiologie dusnosti

Intrathorakalni

bronchy chronicka bronchitis, astma bronchiale

plicni parenchym emfyzém, atelaktaza, pneumonie, fibréza

pleura pneumo-, hydro-, hemo-, fibrotorax, tumory pohrudnice
plicni cévy plicni embolie, plicni infarkt

hrudnik obezita, kyfoskolioza, trauma

Extrathorakalni  porucha transportu O,  anemie, otrava CO

metabolicka acidéza kompenzacéni hyperventilace napf. u dekompenzace
diabetes mellitus, uremie

CNS encefalitida, tumor, CMP

neuromuskularnf syndrom Guillain-Barre, paréza nervus phrenicus,
amyotroficka lateralni skleréza

neorganické priciny psychogenni hyperventilace, hysterie, strach




5 Symptom: Znamk
- ” ” ” Syrrlipmmy Znanlilfy : ymptomy y
Srdecni selhani
Dusnost Zvysena napln krénich zil Noéni kagel Na&rdst hmotnosti
Ortopnoe Hepatojugularni reflux Sipani (> 2 kg/tyden)

Paroxysmalni no¢ni dusnost

Unava, anavnost, deléi doba
nutna k zotaveni po fyzické
zatézi

Treti srde¢ni ozva (cvalowy
rytmus)

Hmatny uder hrotu posunuty
lateralné a distalné

Pocit nadmuti

Ztrata chuti k jidlu
Zmatenost (zvlaté u stardich
osob)

Hubnuti (pfi pokrogilém
srdegnim selhani)
Celkova selost, chatrani
(kachexie)

Alesponi jedno dalsi kritérium:
¢ yyznamné strukturalni onemocnéni srdce

Alesponi jedno dalsi kritérium:
¢ vyznamné strukturalni onemocnéni srdce

0 Deprese Srdecni Selest
Gtokyjkolemlkotnike Palpitace Otoky perifernich tkanf
T T Zavraté (kotniky, sakralni oblast,
Typ srdecniho selhani | HFrEF HFmrEF HFpEF Synkopa v oblasti skrota)
N A Du3nost v pfedklonu Plicni krepitace
KRITERIA 1 Symptomy S Symptomy x znamky" Symptomy x Znamkyd (,,bendopnF:ea") Os\abenépd)'(chénl' a ztemnély
zna’mkya f poklep na plicnich bazich
(pleuralni vypotek)
2 | EFLK <40 % EFLK 40-49 % EFLK =50 % Tachykardie
. _ . . . _ . . Nepravidelny puls
3 |- Zvysené hodnoty natriuretickych peptidd® | ZvySené hodnoty natriuretickych peptid® Tachypnoe

Cheyneovo-Stokesovo dychani
Hepatomegalie

(HLK a/nebo LAF) (HLK a/nebo LAF) R,
¢ diastolicka dysfunkce (detaily viz oddil « diastolicka dysfunkce (detaily viz oddil Oligurie

4.3)

4.3)

Nizky pulsni tlak

Syndrom, pri kterém maji nemocni typické symptomy a znamky, ktere jsou diisledkem
abnormalit srdecni struktury nebo funkce.
Hlavni terminologie, pouZivana k popisu srdecniho selhani, je zalozena na stanoveni EF LK.
Pokud dojde ke zhorSeni chronického stabilizovaného SS, popisuje se nemocny jako

,dekompenzovany"

Nemocni, ktefi maji SS jiz po néjakou dobu, maji ,chronické SS".
Nové SS (de novo) se miize projevit akutné, napr. jako d@sledek infarktu myokardu.

Eur Heart J, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200, Lékaiska fakulta _
Univerzity Palackého I. INTERNI KLINIKA
KOMPLEXNI v Olomouci KARDIOLOGICKA
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https://doi.org/10.1093/eurheartj/ehw128

Akutni srdecni selhani

Terminem akutni srdecni selhani se oznacuje
rychly rozvoj symptomU nebo zhorseni symptomu
a/nebo znamek srdec¢niho selhani.

Akutni srdecni selhani se mdze rozvinout jako prvin/

projev (de novo) nebo jako dUsledek akutn/
dekompenzace chronického srdecniho selhani.

MUze byt zplsobeno primarni srdecni dysfunkci

nebo provokovano vnéjsimi faktory.

Eur Heart J, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200,

KARDIOVASKULARN( CENTRUM

KOMPLEXNI

ESC GUIDELINES

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Tabulka 12.1 - Faktory spoustéjici akutni srdecni selhani

Akutni koronarni syndrom

Tachyarytmie (napf. fibrilace sini, komorova tachyarytmie)

Nadmérné zvyseni krevniho tlaku

Infekce (napf. pneumonie, infekcni endokarditida, sepse)

Nedodrzovani predepsaného piijmu soliftekutin a uzivani
medikace

Bradyarytmie

Toxické latky (alkohol, rekreacni drogy)

Léky (napf. NSA, kortikosteroidy, negativné inotropni latky,
kardiotoxicka chemoterapeutika)

Zhorseni chronické obstrukéni plicni nemoci

Plicni embolie

Operace a perioperacni komplikace

Zvysend aktivita sympatiku, kardiomyopatie v souvislosti se
stresem

Metabolické/hormonalni poruchy (napf. dysfunkce stitné zlazy,
diabeticka ketoacidéza, dysfunkce nadledvin, abnormality
v souvislosti s téhotenstvim a Sestinedélim)

Cerebrovaskularni prihoda

Akutni mechanicka pficina: ruptura myokardu komplikujici AKS
(ruptura volné stény, komorovy septéini defekt, akutni mitralni
regurgitace), poranéni hrudniku nebo intervence na srdci,
akutni inkompetence nativni nebo umélé chlopné na podkladé
endokarditidy, disekce nebo trombdza aorty

Lékarska fakulta
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https://doi.org/10.1093/eurheartj/ehw128

CONGESTION (-) CONGESTION (+)
Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
~ r Y4 Y4 Peripheral (bilateral) oedema

Jugular venous dilatation
Srdecni selhani

Gut congestion, ascites

Hepatojugular reflux

HYPOPERFUSION () 7

Signs and symptoms in 4,537 residents of Worcester, Massachusetts, USA, hospitalized for acute HF
between 1995 and 2000 (shaded area represents percentage of patients presenting with symptom)

1007
WARM-DRY WARM-WET
80+
—_—
5)
S 607 /
2 Z
© 407 HYPOPERFUSION (+)
© Cold sweated extremities
a 204 Oliguria
Mental confusion
Dizziness
0=

Narrow pulse pressure

COLD DRY COLD WET

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.

«  Akutni dusnost je Castou priCinou vysetifeni na pohotovosti.

« Srdecni selhani (SS) je necastéjsSi kardialni pri¢inou akutni dusnosti, at’ uz se jedna o nové
vzniklé SS ¢i o zhorSeni jiz preexistujiciho SS.

«  Nemocni se mohou prezentovat celou radou manifestaci, poCinaje akutnim plicnim edémem
Ci kardiogennim sokem, pres izolovanou dysfunkci pravé komory az po SS komplikujici AKS.

Goldberg et al. Clin Cardiol 2010;33:e73-80
ur
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https://doi.org/10.1093/eurheartj/ehw128

Mortalita akutniho srdecniho selhani

A . 90 W Shock present O Shock absent
In-hospital mortality (%)

0% 20% 40% 60% 80%

12.7%

SHOCK Euro  |ap-
Trial Heart spock 2

I AMC Survey

Percentage of Patients
Who Died
3
1

ADHF D A o™ o I - . e H o G
SV -ébh & \Q@ I o ,\;19Q 0,990 gn?\
%) O N
: N 0y )
Hypertensive AHF v
Pulmonary oedema pre-Thrombolysis Thrombolysis Primary PCI 1
IABPT
Cardlogenlc ShOCk Admission site Cardiac ICUICCU Emergency depar(menc Pre-hospital selcclng
Euro-HFE Il EFICA ADHERE "ATTEND Ducrosetal  Sporeretal.
High output failure LMD TR mTRIE SR mET L mTY L
Male (%) 61 59 49 59 41 47
i H Age (years) 70 73 73 72 81 77
R'ght heart fal'ure A SBP > 140 mmHgat admission (%) 63 60 74 71 75 77
“11CS or SBP < 90 mmHg (%) 39 29 3 NA 1 3
Initial SBP 135 126 144 147 170 167

Henriques JPS, ESC 201.

2 c? Lékaiska fakulta
Spinar et al. Critical Care 2011 15:R291 doi:10.1186/cc10584 T
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Rapidly deteriorating (A) or severe (B) cardiogenic shock:

A. Rapidly deteriorating cardiogenic shock is defined as progressive hemodynamic

instability necessitating repeated bolus administration of vasopressors to maintain mean arterial
pressure > 50 mmHg + impaired left ventricle systolic function (Left ventricle ejection fraction
(LVEF) < 35% or LVEF 35-55% in case of severe mitral regurgitation or aortic stenosis)
or
B. In severe cardiogenic shock all following criteria should be met:
1. Hemodynamic:
Cardiac Index (Cl) < 2.2 L/min/m2 + norepinephrine dose > 0.1 pg/kg/min + dobutamin dose > 5
ug/kg/min

| or Systolic blood pressure < 100 mmHg + norepinephrine dose > 0.2 pg/kg/min +
dobutamin dose > 5 pg/kg/min + (LVEF < 35% or LVEF 35-55% + severe mitral regurgitation or
aortic stenosis)

- 2. Metabolic:
Lactate — two consecutive values = 3 mmol/L (with at least 30 min between samples), with non-

. ,3 decreasing trend on steady doses of inotropes and/or vasopressors
SvO, —two consecutive values < 50% (with at least 30 min between measurements),

with non-increasing trend on steady doses of inotropes and/or vasopressors
3. Hypovolemia must be excluded:
Central venous [ i wedge pressure > 12 mmHg

Lékarska fakulta o
Univerzity Palackého I. INTERNI KLINIKA
KOMPLEXNI S —— KARDIOLOGICKA
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Srdecni selhani - epidemiologie

USA: rocné 5 milion{ pacientll ro¢né, 1 milion
hospitalizaci a 300 000 Umrti

Odhadovana prevalence 0,5-2% (5,5%)
Prevalence = 10 % u osob ve veku nad 70 let
Nejméne 1/2 nemocnych se SS HFrEF

Nemocni s HFpEF maji o néco lepSi prognozu nez ti s
HFrEF

Jediné kardiovaskularni onemocnéni se vzristajici
prevalencl, incidenci, poctem hospitalizaci, naklady na
léCbu

American HeartAs Iatl Hean ndStroke Stztlstlcs 2004 Update. Dallas, Texas: American Heart

Association; 2003. Lékarska fakulta >
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http://www.americanheart.org/

Srdecni selhani - priciny

POSKOZENI MYOKARDU ZVYSENA ZATEZ MYOKARDU
Ischemicka Zjizveni myokardu Hypertenze
choroba srde¢ni P - ) ) S pr— Py -
Omr;cegl/hlbernace Strukturalni Ziskané Postizeni mitralni, aortalni, trikuspidalni a plicni chlopné
myokardu i
¥ defekty chlopni Vrozené Defekty sifiového a komorového septa a jiné (detaily v pfisluinych odbornych
ICHS postihujici epikard a myokardu dokumentech)
Abnormalni mikrocirkulace Postizeni Perikard Konstriktivni perikarditida,
v korondrnim feisti perikardu perikardialni vypotek
Dysfunkce endotelu a endomyokardu Endomyokard HES, EMF, endomyokardialni fibroelastoza
Poskozeni Rekreaéni uzivani drog Alkohol, kokain, amfetamin, anabolické steroidy Stavy s vysokym Tézka anemie, sepse, tyreotoxikoza, Pagetova choroba, arteriovenézni pistél,
t?)ucky.rm Tézké kovy Méd, zelezo, olovo, kobalt sr’dec_mm téhotenstvi
latkami vydejem
Leky Cytostatika (napf. antracykliny), imunomodulancia (napf. interferony, monoklonaini - - — — —
protilatky jako trastuzumab, cetuximab), antidepresiva, antiarytmika, nesteroidni Objemové Rendlni selhani, iatregenni pfetizeni tekutinami
antirevmatika, anestetika pretizeni
Radiace ARYTMIE
Poskozeni V souvislosti s infekei Bakterie, spirochety, houby, protozoa, paraziti (Chagasova choroba), Rickettsiae, viry Tachyarytmie Sifiové, komorové arytmie
zpro;tfe’dkovane' (HIV/AIDS) Bradyarytmie Dysfunkce sinusového uzlu, poruchy prevodu
‘m;',”“""" Bez souvislosti s infekci Lymfocytarni myokarditida, obrovskobunéina myokarditida, autoimunitni
systemem onemocnéni (napf. Gravesova choroba, revmatoidni artritida, poruchy funkce
pojivovych tkéni, hlavné systémovy lupus erythematodes), hypersenzitiva a eosinofilni
myokarditida (syndrom Churga-Straussové)
Infiltrace V souvislosti s nadorovym Rizné nadorové infiltrace a metastazy
onemocnénim
Bez souvislosti s nddorovym | Amyloidéza, hemochromatéza (zelezo), glykogen stiadajici nemoci (napi. Pompeho
onemocnénim nemoc), lysosomdIni poruchy metabolismu glykosfingolipidi (napi. Fabryho cheroba)
Metabolické Hormonélni Onemocnéni ititné Zldzy, onemocnéni piistitnych télisek, akromegalie, deficit
poruchy GH, hyperkortizolemie, Conn(iv syndrom, Addisonova choroba, diabetes mellitus,
metabolicky syndrom, feochromocytom, onemocnéni v souvislosti s téhotenstvim
a Sestinedélim
Nutriéni Deficit thiaminu, L-karnitinu, selenu, Zeleza, fosfatd, kalcia, komplexni malnutrice
(napf. nadorové onemocnéni, AIDS, anorexia nervosa), obezita
Genetické Ruzné formy HKMP, DKMP, non-kompaktni LK, ARVC, restriktivni kardiemyopatie (detaily
abnormality v prisluinych odbornych dokumentech), svalové dystrofie a laminopatie
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Srdecni selhani — inicialni diagnosticky algoritmus

PACIENT S PODEZRENIM NA SRDECNi SELHANI®

(s pozvolnym rozvojem)

J

POSOUZENI PRAVDEPODOBNOSTI
SRDECNIHO SELHANI

Anamnéza

Anamnéza ICHS (IM, revaskularizace)
Anamnéza arterialni hypertenze
Kardiotoxicka lé¢balradiace

Uzivani diuretik
Ortopnoe/paroxysmalni noéni dudnost

Fyzikalni vysetfeni

Chrupky na plicich

Otoky kotnikt oboustranné

Selest na srdci

Zvysena napln krénich zil

Posun uderu srdeéniho hrotu lateralné

EKG
Jakakoli abnormalita

Echokardiografie predstavuje zakladni metodu pro zhodnoceni funkcnich a strukturalnich zmén, které mohou podmiriovat SS
TTE by méla byt provedena kratce poté, co je vysloveno podezieni na srdecni selhani jakozto pricinu akutni dusnosti
Rychla diagnostika priciny SS a odliseni SS podminéného systolickou nebo diastolickou dysfunkci jsou urcujicimi pro

okamzitou volbu lécby v akutni situaci.

Spinar ] et al. Cor et Vasa 58 (2016) e530-e568

V klinické praxi se
natriuretické peptidy
rutinné nestanovuji

Pii potvrzeni srdeéniho selhéni (na zékladé viech dostupnych udaji):

Nic z vy$e uvedeného

V pritomnosti
> 1 z vyie uvedenych

1

I

I

1

1

|

|

1

1

|

1

1

1

|
Y
Normalnib«

ECHOKARDIOGRAFIE

Kardigini

stanovte etiologii a zahajte vhodnou lé¢bu

NATRIURETICKE PEPTIDY Ne Srdetni selhani
nepravdépodobné:
NT-proBNP 2 125 pg/ml zvaite jinou
BNP > 35 pg/ml diagnézu
Ano

Tabulka 12.3 - Pfi&iny zvySenych koncentracl natriuretickych
peptida

Srde¢ni selhanl

Akutn( korondrnl syndromy
Plicni embolie

Myokarditida

Hypertrofie levé komory
Hypertroficka nebo restriktivnl kardiomyopatie
Onemaocnéni srdeénich chlopni
Vrozené srdednl vady

Sihové a komorove tachyarytmie
PohmoZzdénl srdce

Kardioverze, vyboj ICD
Chirurgické vykony na srdd
Plicnl hypertenze

Nekardialni

Pokrogily vék

Ischemicka cévni mozkova pilhoda
Subarachnoidalni krvacenl

Rendini dysfunkce

Dysfunkce jater (hlavné cirhdza jater s ascitem)
Paraneoplasticky syndrom

Chronicka obstrukénl plicnl nemoc

Zavainé infekee (vCetné pneumonie a sepse)
Zavainé popaleniny

Anemie

Zavainé metabolické a hormondini poruchy
(napf. tyreotoxikoza, diabeticka ketoaciddza)

W Lékatska fakulta
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Echokardiografie

« Echokardiografie je jednou z nejvytéznéjsich
diagnostickych zobrazovacich metod,
kterou mdze lékar v modernich podminkach
emergentni/intenzivni péce vyuzit.

« Timto vySetfenim ziskané informace maiji
zasadni vliv na volbu dalsSiho managementu ‘
péce 0 nemocné s akutnim kardiovaskularnim et Bl ""
onemocnénim. ~

« V ramci péce o kriticky nemocné pacienty lze
pouzit echokardiografii k méreni/monitoraci
srdecniho vydeje a ke stanoveni abnormalit
srdecCni funkce a koronarni perfuze, stejné tak
poskytuje anatomickou informaci o
morfologii srdce vztahujici se k zakladni
diagnoze.

M. Hutyra, et al., The use of echocardiography in acute cardiovascular care. Summary of the document prepared by the Czech Society of Cardiology, Cor et Vasa 60 (2018) e70-e88

Lékarska fakulta o
Univerzity Palackého . INTERNI KUNI‘KA
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http://www.cardiovascularultrasound.com/content/9/1/11/figure/F3

Echokardiografie v ESC doporucenich

1. Echokardiografie predstavuje zakladni
metodu pro zhodnoceni funkcnich a
strukturalnich abnormalit, které mohou
podminovat nebo byt asociovany se SS.

2. Echokardiografie by méla byt provedena
kratce poté, co je vysloveno podezreni na
srdecni selhani jakozto pricinu akutni
dusnosti.

3. Rychla diagnostika priciny SS a
odliSeni SS podminéného systolickou nebo
diastolickou dysfunkci jsou urcujicimi pro
okamzZitou volbu IéCby v akutni situaci.

M. Hutyra, et al., The use of echocardiography in acute cardiovascular care. Summary of the document prepared by the Czech Society of Cardiology, Cor et Vasa 60 (2018) e70-e88
Eur Heart J, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200,
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@ European Heart Journal (2016) 37, 2129-2200
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

1. Assessment of LV systolic function

v
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2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension
Th
Hy,
Eure

int Task F

for the Diagnosis and Treatment of Pulmonary
of Cardiology (ESC) and the

<2.8 or not
measurable

Yes

2.9-34

No
Yes

Not required

Right ventricle/
left ventricle basal
diameter ratio >1.0

Right ventricular
outflow Doppler
acceleration time
<105 msec and/or
midsystolic notching

Inferior cava diameter
>2| mm with
decreased inspiratory
collapse (<50 % with
a sniff or <20 % with
quiet inspiration)

Flattening of the
interventricular
septum (left ventricular
eccentricity index

>1.1 in systole and/or
diastole)

Early diastolic
pulmonary
regurgitation velocity
>2.2 m/sec

Right atrial area
(end-systole) >18 cm?

PA diameter >25 mm.

)
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PULMONARY HYPERTENSION

Echocardiographic Prediction of Pre- versus
Postcapillary Pulmonary Hypertension

Dife re n Cié I n i d ia g n 6za p re/ post ka pi Ié rn i P H ~ Michele V'Alto, MD, PhD, FESC, Emanucle Romeo, MD, PhD, Paoka Argicnto, MD, PhD,

MD, PhD, Antonello ’Andrea, MD, 'hD, Anna Correra, MD,
D, Maria G
o, ltaly; Bru

ssone, MD, PhD, Raffacle Calab
and Saler

», MD, and Robert Nacije, MD, PhD, Naples
, Belgium

Pre- Post-
. Echo Score
Right > left heart Left > right heart 100 -
chambers; chambers;
RV forming heart LV forming heart [
apex apex -
80 ||
LVEI21.2 LV EI<1.2 |
Sensitivity: 775
E Specificity: 67.9
s 60 Criterion: >5
Dilated and fixed Normal and E
IvVC collapsible 1VC g
@
@ 40

E/e’ ratio <10 E/e’ ratio =10

20

Variable Cutoff value P SE
Right > left heart chamber 1 .0018 0.34
El =0.9 .0039 0.33 0
1 1 1 1
IVC >20 mm, no collapse .0076 0.39
E/E’ ratio =10 00001 0.38 0 20 40 60 80 100

RV forming apex Present 0144 0.35 100-Specificity
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Jakou informaci od dignostickych
metod oCekavame?

1. Diagnostickou

Morfologie, systolicka/diastolicka funkce LK/PK, plicni
hypertenze, hemodynamika

Odhaleni potencialné reverzibilnich kauzalnich pricin srdecniho

selhani (hypovolémie, pneumotorax, plicni embolie,
srdeCni tamponada, srdecni infarkt a komplikace)

2. Prognostickou

Eur Heart J, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200, =~

1093/eurheartj/ehw128

Patient with suspected AHF

Urgent phase

Circulatory support
after first medical ¥
contact 1. Cardiogenic shock ? —>Yes » pharmasologlcal
* mechanical
No
2. Respiratory failure ? - » Ventilatory support
Yes

* oxygen

* non-invasive positive
pressure ventilation
(CPAP, BiPAP)

* mechanical ventilation

No

Immediate stabilization
and transfer to ICU/CCU

Immediate phase
(initial 60-120 minutes)

Identification of acute
aetiology:
acute Coronary syndrome
Hypertension emergency
Avrrhythmia
acute Mechanical cause®
Pulmonary embolism

\ Yes

Immediate initiation
of specific treatment

9P PITO

No

Follow detailed recommendations
in the specific ESC Guidelines

Diagnostic work-up to confirm AHF
Clinical ev: to select op
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Pacient s podezienim
na akutni srde¢ni selhani

CASOVANi PROVEDENI T |

g Obéhova podpora
po prvnim kontaktu Kardiogenni $ok? — . fannakg'fqgigra
ECHOKARDIOGRAFIE
Ne
Respiraéni selhani —  Ventilatni podpora
Ano *kyslik
Ne « neinvazivni podpora

pozitivnim pretlakem
(CPAP, BiPAP)
* mechanicka ventilace

European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES Okamzita stabili '
Egé(g;‘fsr:. doi10.1093/eurheartjfehw128 g a ;rren\fcl)zalﬁaallHﬁlcPe
(prvnich 60-120 minut)

Identifikace akutni priciny:

2016 ESC Guidelines for the diagnosis and D
. . H Hys:l:::ls;:inz.eemergency, hy-

treatment of acute and chronic heart failure 4. Rohytia, e ‘

M echanic gt ™
The Task Force for the diagnosis and treatment of acute and chronic ot St et
heart failure of the European Society of Cardiology (ESC) Ne N
Developed with the special contribution of the Heart Failure Okamiie ahdjed
Association (HFA) of the ESC ’ ’

Postupujte podle pfislusnych

doporuéenych postupii ESC

iagnostické vysetieni pro potvrzeni ASS
KEnigl?é vygeh‘gxﬁ:ro vorbu gptima’ ni lechy
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https://doi.org/10.1093/eurheartj/ehw128

Pacient s podezienim
na akutni srde¢ni selhani

N £ Urgentni faze Obéhova podpora
I D E NTI FI KAC E P RIC I NY po prvnim kontaktu Kardiogenni sok? — . fa,mak;ogi?ka
AV

e . s lékafem P « pfistrojova

AKUTNIHO SRDECNIHO SELHANI .

Respiracni selhani ~—"  Ventila¢ni podpora

Ano * kyslik
Ne *neinvazivni podpora
pozitivnim pretlakem Y
(CPAP, BiPAP)
* mechanicka ventilace

Okamzita stabilizace
a prevoz na JIP/KJIP

e e | Bezprostiedni faze
T ' {nrunich 60-120 minut)

— e

Identifikace akutni pfiiny:
T C acute Coronary syndrome,

| 78 B akutni koronarni syndrom

Hypertension, emergency, hy-

pertenzni krize

A Arrhytmia, arytmie

M acute Mechanical cause, akutni

mechanicka pficina®

P Pulmonary embolism, plicni

E

embolie
Ne /
“
& OkamgZité zahajeni
specifické lécby
Postupujte podle prislusnych
doporucenych postupi ESC
¥

Diagnostické vysetreni Fro potvrzeni ASS
Klinicke vysetreni pro volbu optimalni lécby
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Up to 50% of patients with acute myocardial infarction at postmortem show RV involvement. RV injury is more common in inferior infarcts, but also seen in anterior infarcts. After the acute ischemic event, the RV function tends to recover.

In arrhythmogenic RV cardiomyopathy, newer studies show preferential involvement of the RV basal inferior and anterior segments in early disease with the LV basal inferolateral segment. Microstructural abnormalities precede the electrical phase of the
disease, challenging the conventional notion of electrical disease preceding structural disease.

In other nonischemic cardiomyopathies, RV dysfunction (EF <45%) is present in 35-40% of patients. RV scarring is usually absent.

In hypertrophic cardiomyopathy, RV myocardial disarray and hypertrophy are seen in up to 30% of patients.

In cardiac amyloidosis, increased RV wall thickness and late enhancement are common. RV dysfunction is related to RV amyloid deposition and LV involvement.

In acute myocarditis, approximately 20% of patients have RV free wall involvement and RV involvement signals worse outcomes.

In patients with proven extracardiac sarcoidosis, 15-20% show RV free wall or interventricular septum involvement. RV involvement is associated with a higher risk for mortality from ventricular tachyarrhythmias.

Sanz J, Sénchez-Quintana D, Bossone E, Bogaard HJ, Naeije R. Anatomy, Function, and Dysfunction of the Right Ventricle: JACC State-of-the-Art Review. J Am Coll Cardiol 2019;73:1463-1482. W
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ESC GUIDELINES

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Srdecni selhani — inicialni diagnostiky algoritmus ... . . . .

Diagnostic algorithm for heart failure

|

Suspected heart failure
« Risk factors
+  Symptoms andlor signs

- NT.proBNP > 125 pgimL
— & — or BNP = 35 pg/ml
1
Y
 or if NTproBNP/BNP

Echocardiography

|

34- Abnormal findings
1
Y

+

Heart failure confirmed
Define heart failure phenotype
based on LVEF measurement

—

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

0
l J
Determine aetiology and

Heart failure unlikely commence treatmant

!

Consider other diagnoses

or if HF strongly suspe

cted
unavailal

ble

@Eesc—

and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Echokardiografie predstavuje zakladni metodu
pro zhodnoceni funk¢nich a strukturalnich
zmeén, které mohou podminovat nebo byt
asociovany se SS.

TTE by méla byt provedena kratce poté, co je
vysloveno podezieni na srdecni selhani
jakozto pricinu akutni dusnosti.

Rychla diagnostika priciny SS a odliseni SS
podminéného systolickou nebo diastolickou
dysfunkci jsou urcujicimi pro okamZitou volbu
léCby v akutni situaci.
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PACIENT S PODEZRENIM NA SRDECNI SELHANI?

(s pozvolnym rozvojem)

l

POSOUZENI PRAVDEPODOBNOSTI
SRDECNIHO SELHANI

V klinické praxi se
natriuretické peptidy
rutinné nestanovuji

Anamnéza

Anamnéza ICHS (IM, revaskularizace)
Anamnéza arterialni hypertenze
Kardiotoxicka lé¢balradiace

Uzivani diuretik
Ortopnoe/paroxysmalni noénf dusnost

Fyzikalni vysetreni

Chrupky na plicich

Otoky kotnikd oboustranné

Selest na srdci

Zvysena napln krénich zil

Posun uderu srdeéniho hrotu lateralné

Pii potvrzeni srdeéniho selhéni (na zékladé viech dostupnych udaji):

1
|
1
|
|
1
|
|
1
1
|
+

ECHOKARDIOGRAFIE

Doporuceni pro... | Guidelines

EUROPEAN
SOCIETY OF
CARDIOLOGY*

O

CESKA KARDIOLOGICKA SPOLECNOST
THE CZECH SOCIETY OF CARDIOLOGY

Souhrn Doporucenych postupt ESC pro
diagnostiku a lé¢bu akutniho a chronického
srdec¢niho selhani z roku 2016.

Pripraven Ceskou kardiologickou spoleénosti

Nic z vy$e uvedeného

V pfitomnosti
2 1z vyse uvedenych

NATRIURETICKE PEPTIDY Ne Srde¢ni selhani

nepravdépodobné:
NT-proBNP = 125 pg/ml zvazte jinou
BNP > 35 pg/ml diagnézu

Normalnib«

Tabulka 12.3 - Pfidiny zvySenjch koncentracl natriuretickych

peptida

Kardidini Srdeéni selhan(

Akutn( korondrnl syndromy
Plicnl embolie

Myokarditida

Hypertrofie levé komory
Hypertroficka nebo restriktivnl kardiomyopatie
Onemaocnénl srdeénich chlopni
Vrozené srdednl vady

Sifové a komorové tachyarytmie
Pohmozdén srdce

Kardioverze, vybaj ICD

EKG stanovte etiologii a zahajte vhodnou lé¢bu

Jakékoli abnormalita

Chirurgické vykony na srdd
Plicnl hypertenze

Nekardialni | Pokrogily vék
Ischemicka cévnl mozkova prihoda

Subarachnoidalni krvacenl

Renaini dysfunkce

Dysfunkee jater (hlavné cirhdza jater s ascitem)
Paraneoplasticky syndrom

Chronicka obstrukénl plicni nemoc

ZavaZné infekee (véetné pneumonie a sepse)

Zavazné popaleniny

Anemie

Zavazné metabolické a hormonainl poruchy
(napf. tyreotoxikoza, diabeticka ketoacidoza)




Natriuretické peptidy

1. Mozkovy natriureticky peptid (BNP) j¢

natriureticky hormon plvodné
identifikovany v mozku, ale
uvolnovany primarne ze srdce,
zejména z komor. Stépenim

prohormonu pro-BNP vznika biologicky
aktivni 32 AMK BNP a také biologicky

inertni 76 AMK NT-proBNP.

2. Plazmatické koncentrace BNP se

zvysSuji u pacientd s asymptomatickou

a symptomatickou dysfunkci levé

komory, coz umoznuje jejich pouziti

pri_diagnostice.

Cardiac distension
Sympathetic stimulation ',, i
Angiotensin Il (o -
Endothelin proBNP o0 g,
Kﬁv
Y 2 : i .
%) 5 > g:g » LRenin = ?GFR" &
&/ Cleavage by 20 minute
1 nzyme corin Active Eormos
Y yoxo L TR e ctive Hormone
Vasodilation < vAng Il > | Aldo / .2 %
NT-proBNP BNP &,
\J a Ay & A 4
v Blood v Blood o Natriuresis SR
Pressure Volume Diuresis T}2 1.5 10 2.0 hours
Inactive Metabolite
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Serum ANP and BNP correlate with LV dysfunction

NT-ANP

8§ 838 8

NT-ANP, ng/ mL
BNP, ng/mL

No LVD LvD No LVD LvD

Among 1252 subjects from the general population, median serum concentrations of
N-terminal atrial natriuretic peptide (NT-ANP) and brain natriuretic peptide (BNP)
were significantly higher in those with left ventricular systolic dysfunction (LVD) as
assessed with echocardiography. Among the patients with LVD, 77% were
asymptomatic. Boxes are median concentrations and vertical lines are the ranges.

Data from McDonagh TA, Robb 5D, Murdoch DR, et al. Lancet 1998; 351:9.

Lékarska fakulta o
Univerzity Palackého . INTERNI KLINIAKA
KARDIOLOGICKA

v Olomouci
FAKULTNI NEMOCNICE OLOMOUC



https://www.uptodate.com/contents/natriuretic-peptide-measurement-in-non-heart-failure-settings/abstract/1
https://www.uptodate.com/contents/natriuretic-peptide-measurement-in-non-heart-failure-settings/abstract/2

Natriureticke peptidy

Mozkovy natriureticky peptid (aktivni hormon, kratky polocas eliminace)
vs. NT-proBNP (neaktivni peptid, vyssi a stabilnéjsi koncentrace in-vivo i in-vitro)

Vyznam pro:
1. Vylouceni klinicky vyznamného srdecniho selhani

2. Potvrzeni srdecni selhani v kombinaci s objektivnim priikazem srdecni porusené
srdeCni morfologie/funkce

3. Prognostickou stratifikaci
4. Monitoring léCby

Vishal Parikh. Circulation: Heart Failure. Natriuretic Peptides for Risk Stratification of Patients With
Valvular Aortic Stenosis, Volume: 8, Issue: 2, Pages: 373-380 Q? @ V
KOMPLEXNI
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Natriuretické peptidy — vylouceni/potvrzeni srdecniho selhani

1. Jako zakladni diagnostické vysetreni Ize

2.

pouzit stanoveni NP.

V neakutnich pripadech je horni
hranice normalnich hodnot BNP 35
pg/ml a NT-proBNP 125 pg/ml; v
akutnich pripadech je treba pouzit
vysSi hodnoty (BNP 100 pg/ml, NT-
proBNP 300 pg/ml).

NPH jsou velmi vysoké (94-98%), PPH
jsou nizsi jak v neakutnich (44-57%),
tak v akutnich pripadech (66-67%).

BNP, 50 pg/mi
BNP, 80 pg/m!
08 BNP, 100 pg/mi
BNP, 125 pgim! Maisel et al.
g 06
& oa
Area under the receiver-operating-characteristic curve,
0.91 (95% confidence interval, 0.90-0.93)
02
1586 patients emergency department with acute
dyspnea
0.0 . v ) ; —
0.0 02 04 06 08 10
1-Specificity
Posmve Necarve
Preoicive Preocrive
BNP Sensmvity  Seecmcy VALUE VALE Accuracy
pa/m! (95 percent confidence interval) @
\ 50 97 (96-98) 62 (59-66) 71 88-74) 96 (94-97) ”»
0 93(91-95) 74(70-77)  77(75-80) 92 (89-94) 8 NT p roBNP testing for diagnosis an dsho t-term prognosis
90(88-92) 76(73-79) 79(76-81) 89 (87-91) L] ‘ ute destabilized heart f ilu international
87(85-90) 79(76-82) 80(78-83) 87 (84-89) L] pool aaaaaa tysis-o 5&patients
150, 85.182-251_ 8178006183 (80-051__ 03 (83-88) L The International Collaborative of NT-proBNP Study
Category Opti m_al Sensﬂitivity Speiiﬁ city PE’V NfV Acc:lracy
cut-point (%) (%) (%) (%) (%)
Confirmatory (‘rule in’) cut-points
<50 years (n=184) 450 pg/mL a7 93 76 9 94
50-75 years (n=537) 900 pg/mL 90 82 83 88 85
> 75 years (n=539) 1800 pg/mL 85 73 92 55 83
Rulein, overall 0 84 88 66 85
Exclusionary (‘rule out’) cut-point
All patients (n=1256) [ 30pgm. | 99 | 60 o |8/ | @
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GDF-15
« GDF-15 je protein, ktery patfi do cytokinové skupiny

transformujiciho rlistového faktoru B (TGF-B). several independent pathways

depend on tissue, cellular and signaling contexts?

« GDF-15 se zvysené uvolinuje v dlsledku tkanového

poskozeni, apoptdzy nebo zanétlivé odpovedi. Inflammatory cytokines

« U pacientd po probéhlém infarktu myokardu je také °"id‘Z<LDL l Of/t stress
prokazana jeho schopnost stratifikovat pacienty
s vySSim rizikem krvaceni. o o

« U pacient( s fibrilaci sini je nezavislym prediktorem (o o
krvacivych komplikaci a bylo verifikovano jeho pouziti Mactophages
v roli markeru ve skdrovacim schématu lépe
predikujicim individudlni riziko krvaceni pfi [écbé
peroralnimi antikoagulancii.

« Na zakladé hladin GDF-15 Ize predikovat prognozu
KV onemocnéni nezavisle na tradi¢nich markerech/
rizikovych faktorech (IM, vék, troponiny, BNP, CRP)

KOMPLEXNI E E
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Inflammatory cytokines
|

Mechanical strech ~ Oxidative stress
| | /
Ischemia / reperfusion

|\ /
Pressure overload ] Heart failure

Vi v/
?%%%%;?Eéi‘f e
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Cardiac myocytes Endothelial Cells
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Vyskytuje se v nizkych koncentracich v
fadé organd vcetné jater, ledvin, srdce
nebo plic. Nejpravdépodobnéjsi tlloha
GDF-15 spociva v regulaci metabolismu,
popripadé v regulaci cest zanétu, reparace
bunék a v fizeni apoptdzy.

Fyziologicky se vyssi koncentrace
GDF-15 vyskytuji ve vysSim véku a v
téhotenstvi, kdy jsou produkovany
placentou.

Median hodnot koncentraci GDF-15 v
plazmé u zdravé dospélé populace je 762
ng/l (25.=75. percentil, 600—959 ng/I).

Corre J, et al. (2013). Stem Cells Transl Med, 2:946-52
Zimmers TA. Growth differentiation factor-15/macrophage inhibitory cytokine-1 induction after kidney and lung injury. Shock. 2005; 23(6): 543-548.
Mullican SE. GFRAL is the receptor for GDF15 and the ligand promotes weight loss in mice and nonhuman primates. Nat Med. 2017; 23(10): 1150-1157.
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Kempf T. Circulating concentrations of growth-differentiation factor 15 in apparently healthy elderly individuals and patients with chronic heart failure as ~ KoMPLEXNI KARDIOLOGICKA

assessed by a new immunoradiometric sandwich assay. Clin Chem. 2007; 53(2): 284-291.
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GDF15

Cardiovascular event Anemia
* Atherosclerosis ¢ Thalassemia

* Chronic heart failure * Congenital dyserythropoietic
* Acute pulmonary | anemia type 1
thrombosis

/ * Refractory anemia with ring /
« Idiopathic pulmonary GENERAL \_—" sid?roblasts_ )
arterial hypertension MARKER OF * Pyruvate kinase deficiency
DISEASEAND | A
. MOR% ~——

Tumor
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Distribuce GDF-15 od zdravych po nemocné
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Wollert KC, et al. Clin Chem 2017;63:140-51.
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rtion of individuals with GDF-15
healthy blood donors (median age, 40 years)
cardiovascular healthy elderly individuals (median age, 65 years)
70-year-olds recruited from the general population (50% with established cardiovascular disease)
in patients with stable coronary artery disease (CAD)
non-ST elevation acute coronary syndrome (NSTE-ACS)
ST elevation myocardial infarction (STEMI)
chronic heart failure
idiopathic pulmonary arterial hypertension (iPAH)
acute pulmonary embolism
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Stratifikace rizika u pacientu s chronickym srdecnim selhanim

1. Zvysené hladiny GDF-15 jsou znamkou
vysoké mortality u pacientl s chronickym
srdeCnim selhanim se snizenou EF LK

[18/10/2005 13:48:35

2. GDF -15 je vyznamny nezavisly biomarker
pro identifikaci pacientd s chronickym
srde¢nim selhanim a HFmrEF nebo HFpEF,
ktefi maji horsi prognozu.

Anand IS. Serial measurement of growth differentiation factor-15 in heart failure. Circulation 2010;122:1387-1395.

Kempf T. Prognostic utility of growth differentiation factor-15 in patients with chronic heart failure. J Am Coll Cardiol 2007;50:1054-1060. Lékarska fakulta "
Jirak P. Expression of the Novel Cardiac Biomarkers sST2, GDF-15, suPAR, and H-FABP in HFpEF Patients Compared to ICM, DCM, and Controls. J Clin Univerzity Palackého I. INTERNI |<|-|N|‘KA
Med. 2020; 9(4). KOMPLEXNI v Olomouci KARDIOLOGICKA

Mendez Fernandez GDF-15 as mortality predictor in heart failure patients with non-reduced ejection fraction. ESC Heart Failure 7.5 (2020): 2223-2229.0/0VASKULARN| CENTRUM FAKULTNI NEMOCNICE OLOMOUC



GDF-15 je prediktor mortality u srdecniho selhani
...nezavisle na NYHA tride, EF LK a NT-proBNP
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GDF-15 predikuje prognézu HFrEF (ACTION HF)
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With two cut-offs 1200 pg/mL and 2300 pg/mL patients were grouped as high-, intermediate-, and low risk for all-cause- and CV-death as
well as HF-hospitalization

HFrEF patients with GDF-15>2300 pg/mL had 34% higher risk of all-cause death, 47% higher risk of CV death and 20% higher risk of HF-

hospitalisation after correction for all other variables (clinical, demographic, NT-proBNP and TnT-hs)
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...nezavisle na NT-proBNP (ACTION HF)
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Figure 2. Kaplan-Meier curves for time to death (A) and first
morbid event (B) according to quartiles of baseline GDF-15.
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Figure 3. Kaplan-Meier curves for the time to death in sub-
groups of patients with GDF-15 and BNP above and below the
medians (A) and subgroups with GDF-15 and hs-TnT above and

below the medians (B).



GDF-15 ma prognosticky a diagnosticky vyznam u pacientt s HFpEF...

RIZIKO UMRTI A REHOSPITALIZACE

e | osvcr

NT-proBNP 1.07
196
m 216

1stHF re-hospi
NT-proBNP 1.09
hs-TnT 1.05

1.44

0.82-1.41
1.49-2.57

1.28-3.65

0.95-1.27
0.87-1.28

1.11-1.87

0.612
< 0.001

0.004

0.222
0.600
0.006

ASOCIACE MEZI ZMENOU GDF-15 A MORBIDITNE-MORTALITNI ENDPOINTEM

| e | oswar | Pvale

% Change in GDF-15
Decrease >20% vs stable 0.64 0.44-0.94 0.021
Increase >20% vs stable 1.68 1.15-2.45 0.007

+ GDF-15 byl stanoven na zacatku (n=1734) a po 12 mésicich (n=1517) lécby u pacientd s HFpEF
+ Vyssi hladiny spojené s horsim priibéhem srdecniho selhani a biomarkery neurohormonalni aktivace, zanétu, poskozeni mokardu a renalni

dysfunkce.

+ Vychozi hodnota GDF-15 spojena se zvySenym rizikem mortality imrtnosti a dalsim morbiditinich endpoint(
+ V multivariantni analyze zahrnujici BNP, hsCRP a hsTnT, zlstal GDF-15 nezavisle asociovan s rizikem mortality
+ Zména GDF-15 béhem 12 mésicl byly nezavisle spojeny s rizikem mortality a prvni morbidni pfihody i po adjustaci na dalsi faktory (BNP, hsCRP a

hsTnT a jejich zmény)

Chan M, et al. Eur ] Heart Failure 2016;18:81-88
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Interpretace vysledki GDF-15

« Hladiny GDF-15 se musi interpretovat ve spojeni s anamnestickymi udaji, klinickym
vysSetrenim a ostatnimi nalezy (napr. zobrazovaci, laboratorni nalezy, pridruzené komplikace
a ucinky lécby).
Méfici rozsah laboratorniho testu: 400-20 000 ng/!
Hodnoty pod mezi detekce se vykazuji jako <400 ng/I

Hodnoty nad méficim rozsahem se vykazuiji jako >20 000 g/I

Pacienti s AKS-NSTEMI (pg/ml) Pacienti se srdecnim selhdnim (pg/ml)
Normalni hodnoty <1200 <1200

Stfedné vysoké hodnoty 1200 - 1 800 1200 - 2 300

Vysoké hodnoty >1 800 >2 300

*UCR/ Uppsala Clinical Research Center - Leading clinical Academic Research Organization (ARO) and the largest of the six Swedish centers for National Clinical Quality Registries in Sweden.

Gohar A, et al. Int J Cardiol 2017; 241:430-436.

Cheung CHL, et al. EBioMed 2019; 41:85-90.

Hamon SM, et al. Clin Chem Lab Med. 2019 Mar 26; 57(4):510-520.

Metodicky list Elecsys GDF-15, ID 08946779500.

O’Connor CM, et al. HF-ACTION Trial. JAMA 2009;301(14):

Hijazi Z, et al. The novel biomarker-based ABC (age, biomarkers, clinical history) bleeding risk score for patients with atrial fibrillation - a derivation and validation study. Lancet. First published online: 4 April 2016, DOI: S0140673616007418

Zelniker TA, et al. Prognostic role of GDF-15 across the spectrum of clinical risk in patients with NSTE-ACS" CCLM, vol. 57, no. 7, 2019, pp. 1084-1092
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Zavery

1.

Srdecni selhani je syndrom se zavaznou prognozou

Diagnoza je zalozena na kompetentnim zhodnoceni
symptomd, objektivniho nalezu a funkcni/strukturalni
abnormality

Po diagndze srdecniho selhani je nutna identifikace
vyvolavajicich faktoru s cilem jejich odstranéni a zvazeni
kauzalni lécby.

Natriuretické peptidy maji screennigovy vyznam a pouze
negativni prediktivni hodnotu

GDF-15 je v radé pripadl velice nadéjnym biomarkerem, ktery
je schopen prispét k odhadu klinického stadia rady onemocnéni,
pribéhu dalsiho vyvoje nebo rizika komplikaci.

Hladiny GDF-15 reflektuji celkovou kondici a fragilitu organismu.

= YUY
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lpigioy |

a) Bolest hrudnisteny |
Ficil Sy. pfedni hrudni stény (kostochondritida): kostosternalni sy.,Tietz(iv sy., sterndIni syndrom, xifoidalgie,

spontanni

sternoklavikuldrni subluxace, algicky syndrom dolnich Zeber.

Sy. zadni hrudni stény: herniace intervertebrélniho disku v hrudnim Useku patefe, dysfunkce

kostovertebralnich kloubti

Poranéni hrudni stény: svalova kontuze, fraktura/infrakce Zeber nebo hrudni kosti, ponamahové

pretizeni interkostalniho svalstva, posttorakotomicky sy.

Revmatické nemoci: fibromyalgie, revmatoidni artritida, systémovy lupus erytematodes, polymyalgia

rheumatica,

omartrdza, periarthritis humeroscapularis, osteoartritida sternoklavikularniho kloubu, ankylozujici a

psoriaticka

spondylartritida, kyfoskoliéza patere, sternoklavikularni hyperostéza (sy. SAPHO), relabujici

polychondritida,

Nadorova postizeni skeletu: mnohocetny myelom, metastazy do Zeber a obratlovych tél (Ca plic, prsu,

prostaty aj.), primarni nadory michy a patefe

Infekéni zanét: bakteridlni a TBC spondylodiscitida, Bornholmska nemoc (epidemickd pleurodynie resp.

myalgie (Coxackie)

Ruzné pficiny: osteoporéza, osteomalacie (komprese obratll), onemocnéni mamy, Scheuermannova

choroba, abuzus kokainu aj.

Herpes zoster thoracis (véetné postherpetické neuralgie), thorakalni interkostélni radikularni sy.,

kofenovy utlak

(spondylartréza, spondylodiscitida, diskopatie aj.)

Kardiovaskularni Akutni: infarkt myokardu s elevaci a bez elevace Useku ST, komplikace AIM (ruptura volné stény

myokardu &i septa, disekce véncité tepny, embolie do véncité tepny aj.), disekujici aneuryzma hrudni

aorty, plicni embolie, porucha rytmu (supraventrikuldrni a ventrikuldrni tachykardie), akutni perikarditida

(virovd, bakterialni, TBC, revmatickd horec¢ka), myokarditida.

Chronickeé: chronické formy ICHS (angina pectoris, stp. Infarktu myokardu), syndrom X, Prinzmetalova

angina, Dresslerliv sy., aortalni stendza, hypertrofickd obstrukéni kardiomyopatie, plicni hypertenze,

chronickd perikarditida (urémie, myxedém, stp. perikardotomii).

¢) Hluboka nitrohrudni bolest nekardiélni etiologie

Tracheobronchitida, pneumonie, sucha pleuritida véetné pleuritis diafragmatica, pneumotorax, plicni

embolie (infarkt plic), nador pleury, bronchogenni karcinom (Pancoast(iv tumor) aj.

Mediastinitida, nddory mediastina, postizeni lymfatickych uzlin

Choroby jicnu Gastroezofagedlni reflux (refluxni ezofagitida), hidtova hernie, poruchy relaxace jicnu, jicnové spazmy,

tumory jicnu, ruptura jicnu (Boerhaaveho sy.)
d) Bolest mimohrudni

Gastrointestinalni

Zaludek: aerofagie, pepticky vied Zaludku a dvanactniku (penetrace a perforace), Malloryho-Weisstv sy.
Hepatobiliarni systém: zvétseni jater, absces jater, bilidrni kolika, cholecystitida, akutni pankreatitida
Tracnik: drazdivy tracnik

Peritoneum: subfrenicky absces

_ Zvétseni sleziny, perisplenitida, infarkt sleziny, subfrenicky absces, anémie

bolesti
Anxidzni syndrom, deprese, hyperventilatni syndrom, panicka ataka, neurastenie, neurocirkulaéni

A - akutni infarkt myokardu s elevacemi ST segmentu predni stény, B - akutni infarkt
myokardu s elevacemi ST segmentu spodni stény, C - akutni perikarditida s difizné
lokalizovanymi elevacemi ST segmentu, D — stresova Tako-tsubo kardiomyopatie.

(Z archivu EKG ndlezii 1. IK - kardiologické FN Olomouc laskavosti doc. MUDr. Cestmira Cihalika, CSc.)
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Srdecni troponiny

Méfitelnou hladinu srdecnich troponind nalezneme i u zcela zdravych
jedincti jako vyraz fyziologického metabolismu (obnova proteind
v myofibrilach) myokardu.

Predpoklada se, ze asi 1% kardiomyocytl rocné podléha apoptéze a jsou
obnoveny z kmenovych bunék.

Troponiny jsou v myocytu vazané predevsim na myofilamenta, jen 3-8% je
pritomno ve volne forme v cytozolu.

Pri myokardialnich postiZzenich jsou nejprve detekovany troponiny volné,
cytozolové, k dalSimu uvolnovani dochazi pri poskozeni myofilament.

Pouzijeme-li vysoce senzitivnhi metodu stanoveni, Ize detekovat
myokardialni nekrdzu v periferni krvi se vzestupem cTn jiz po 30 minutach

Clinical Chemistry 2012;58(6): 1049-1054

KOMPLEXNI

Liebetrau, C., Mélimann, H., Nef, H., et. al. Release kinetics of cardiac biomarkers in patients undergoing transcoronary ablation of septal hypertrophy. q\? @ V
KARDIOVASKULARNI CENTRUM
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Jakou informaci od vysetreni cekame?

Diagnostickou

Rule-in
Rule-out

— e

Prognostickou
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Rozdily mezi skupinami zdravych jedinci i pacienti
s komorbiditami

Muzi, pacienti s diabetem a chronickym renalnim selhanim maiji fyziologicky vyssi
hodnoty hs-cTn nez Zeny a s vékem koncentrace hs-cTn stoupa.

Kardialni troponiny patfi mezi biomarkery s relativné malou /ntraindividudini variabilitou (<
5%), ale nezanedbatelnou interindiviaduaini variabilitou (>50%), ktera se vyrazné zvysuije i
u dalSich chorobnych stavil (100% u pacientl se srde¢nim selhavanim, az 150% u
hemodialyzovanych pacienttl). U pacientl s komorbiditami (srde¢ni selhani, hemodialyza)
spiSe sledovat zmény hs-cTn v Case.

Pri extrémni fyzické zatézi typu maratonu dochazi také ke zvyseni hs-cTn. Toto zvySeni
pravdépodobné nesouvisi s dalSim osudem pacienta, ale mlze byt ukazatelem
primerenosti zateze pro organismus.

Aakre K M, et al. Weekly and 90-Minute Biological Variations in Cardiac Troponin T and Cardiac Troponin I in Hemodialysis Patients and Healthy Controls. Clinical Chemistry 2014;60:838-847.
Schindler EI, et al. Short- and Long-term Biologic Variability of Galectin-3 and Other Cardiac Biomarkers in Patients with Stable Heart Failure and Healthy Adults. Clinical Chemistry 2016; 62(2):360-366.

Neilan TG et al. Myocardial injury and ventricular dysfunction related to training levels among nonelite participants in the Boston marathon. Circulation 2016;114(22):2325-33.
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RULE-IN
RULE-OUT
CASOVANI

DIAGNOZA AKUTNIHO
INFARKTU MYOKARDU



Kinetika kardiomarkert pri AIM
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@ European Heart Journal (2012) 33, 2551-2567 EXPERT CONSENSUS DOCUMENT

doi10.1093/eurheartj/ehs184

Third universal definition of myocardial infarction

Kristian Thygesen, Joseph S. Alpert, Allan S. Jaffe, Maarten L. Simoons,
Bernard R. Chaitman and Harvey D. White: the Writing Group on behalf of the Joint
ESC/ACCF/AHA/WHEF Task Force for the Universal Definition of Myocardial

Definition of myocardial infarction

Criteria for acute myocardial infarction

The term acute myocardial infarction (M) should be used when there is evidence of myocardial necrosis in a clinical setting consistent with acute myocardial
ischaemia. Under these conditions any one of the following criteria meets the diagnosis for Mi:

» Detection of a rise andlor fall of cardiac biomarker values [preferably cardiac troponin (cTn)] with at least one value above the 99* percentile upper
reference limit (URL) and with at least one of the following:

Symptoms of ischaemia.

New or presumed new significant ST-segment—T wawve (ST—T) changes or new left bundle branch block (LBBB).

Development of pathological Q waves in the ECG.

Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality.

+ ldentification of an intracoronary thrombus by angiography or autopsy.

* # % &

+ Cardiac death with symptoms suggestive of myocardial ischaemia and presumed new ischaemic ECG changes or new LBBB, but death occurred before cardiac
biomarkers were obtained, or before cardiac biomarker values would be increased.

» Percutaneous coronary intervention (PCl) related Ml is arbitrarily defined by elevation of cTn values (>5 x 99 percentile URL) in patients with normal
baseline values (<99™ percentile URL) or a rise of cTn values >20% if the baseline values are elevated and are stable or falling. In addition, either (i) symptoms
suggestive of myocardial ischaemia or (ii) new ischaemic ECG changes or (iii) angiographic findings consistent with a procedural complication or (iv) imaging
demonstration of new loss of viable myocardium or new regional wall motion abnormality are required.

Stent thrombosis associated with Ml when detected by coronary angiography or autopsy in the setting of myocardial ischaemia and with a rise andfor fall of
cardiac biomarker values with at least one value above the 99" percentile URL.

» Coronary artery bypass grafting (CABG) related Ml is arbitrarily defined by elevation of cardiac biomarker values (>10 x 99* percentile URL) in patients
with normal baseline cTn values (€99 percentile URL). In addition, either (i) new pathological Q waves or new LBBB, or (ii) angiographic documented new
graft or new native coronary artery occlusion, or (iii) imaging evidence of new loss of viable myocardium or new regional wall motion abnormality.

Criteria for prior myocardial infarction

Any one of the following criteria meets the diagnosis for prior Mi:
* Pathological Q waves with or without symptoms in the absence of non-ischaemic causes.

* Imaging evidence of a region of loss of viable myocardium that is thinned and fails to contract, in the absence of a non-ischaemic cause.

* Pathological findings of a prior ML
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4.4 Recommendations for diagnosis,
risk stratification, imaging and rhythm
monitoring in patients with suspected
non-ST-elevation acute coronary
syndromes
It is recommended to measure cardiac
troponins with sensitive or

high-sensitivity assays and obtain the
results within 60 min.

A rapid rule-out protocol at O h and
3 his recommended if high-sensitivity
cardiac troponin tests are available.

A rapid rule-out and rule-in protocol at
Ohand 1h is recommended if a
high-sensitivity cardiac troponin test
with a validated 0 h/1 h algorithm is
available. Additional testing after 3—6 h
is indicated if the first two troponin
measurements are not conclusive and
the clinical condition is still suggestive of
ACS.

European Heart Journal A A Aug: 29, 2015

@ European Heart Journal ESC GUIDELINES
58 i doi10.1093/eurhearty/ehv320

2015 ESC guidelines for the management
of acute coronary syndromes in patients
presenting without persistent ST-segment
elevation

Task Force for the Management of Acute Coronary Syndromes
in Patients Presenting without Persistent ST-Segment Elevation
of the European Society of Cardiology (ESC)

Authors/Task Force Members: Marco Roffi* (Chairperson) (Switzerland), Carlo Patrono
* (Co-Chairperson) (Italy), Jean-Philippe Collet! (France), Christian Mueller®
(Switzerland), Marco Valgimiglit (The Netherlands), Felicita Andreotti (Italy),

Jeroen ). Bax (The Netherlands), Michael A. Borger (Germany), Carlos Brotons (Spain),
Derek P. Chew (Australia), Baris Gencer (Switzerland), Gerd Hasenfuss (Germany),
Keld Kjeldsen (Denmark), Patrizio Lancellotti (Belgium), Ulf Landmesser (Germany),
Julinda Mehilli (Germany), Debabrata Mukherjee (USA), Robert F. Storey (UK),

and Stephan Windecker (Switzerland)




Suspected NSTEMI
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3 studie podporuji TnT-hs 0/1-hodinovy protokol

@ \) cTnT-hs hodnoty u pacientd s akutni bolesti na hrudi prijatych na ED
WP ® 0 h <12 ng/L and 0 h =52 ng/L or
e 30(; & A1 h <3 ng/L SieElE A1 h =5 ng/L
Q’bc\ % Rule out Observational zone Rule in
APACE-201§~

Proposed algo?,

2 countries, late
presenters (pain on-
set <12 hours) n= 436

APACE-2015
Prospective trial?,

3 countries, late
presenters (pain on-
set <12 hours) n=1320

60% of patients (n=259),
NPV: 100%
Sensitivity: 100%

60% of patients (n=786),
NPV: 99.9%
Sensitivity: 99.6%

TRAPID-AMI

Prospective trial3,

9 countries, early
presenters(<6 h) n=1282

63.4% of patients (n=813),
NPV: 99.1%
Sensitivity: 96.7%

1. Reichlin T et al. (2012). Arch Intern Med 172:1211-8
2. Reichlin T et al. (2015). CMAJ 187: E243—-E52
3. Mueller C et al (2015). Ann Emerg Med .In press

23% of patients (n=101)
Prevalence of AMI: 8%

249, of patients (n=318)
Prevalence of AMI: 19%

22.2% of patients (n=285)
Prevalence of AMI: 22.5%
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17% of patients (n=76)
PPV: 84%
Specificity: 97%

16% of patients (n=216)
PPV: 78.2%
Specificity: 95. 7%

14.4% of patients (n=184)
PPV: 77.2%
Specificity: 96.1%
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Vyssi prognosticka hodnota TnT hs —
ESC guidelines 2015

Beyond diagnostic utility, cardiac troponin levels add prognostic in-
formation in terms of short- and long-term mortality to clinical and
ECG variables. While high-sensitivity cardiac troponin T and | seem

to have comparable diagnostic accuracy, high-sensitivity cardiac
troponin T has greater prognostic accuracy.sg’gﬂ The higher the
high-sensitivity tr-c-ponin levels at presentation, the greater the risk
of death.®®793? Multiple biomarkers have been associated with
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PROGNOSTICKE ASPEKTY

NEINFARKTOVE ELEVACE cTn
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Prevalence a priciny elevace cTnl

Unclassified
3.4%

Type 2 MI
9.1%

Other types of MI
1.3%




Patofyziologie uvolnéni troponoinu

Genetic
background
and individual
disease
suseptibility

Biood supply

Age

BMI

Sex

Left ventricular mass
Kidney function

Laboratory analytics

¥
Sample handling
Marker stability
Interferences
Analytical variation
;';l C
¥

Blood test result

:

Muttiples of normal {14 ng/l)

STEMI
PE
Marathon
/\|u|
¥ X
I I
12 24

Giannitsis, E. & Katus, H. A. Nat. Rev. Cardiol. 10, 623—634 (2013); published online 27 August 2013; doi:10.1038/nrcardio.2013.129

Time {h)

T2




Primarné ischemické poskozeni
myokardu

Ischemické poskozeni myokardu
v diisledku nerovnovahy mezi
zasobenim a potfebami myokardu

Neischemické poskozeni myokardu

Multifaktorialni nebo neurcéena
poskozeni myokardu

- ruptura platu
- intrakoronarni trombus

- tachy/brady arytmie

- disekce aorty nebo tézké postizeni aortalni chlopné

- hypertrofickd kardiomyopatie

- kardiogenni, hypovolemicky nebo
septicky Sok

- tézké respiracni selhani

- zavazna anémie

- hypertenze s/bez hypertrofie levé
komory

- koronarni spasmus

- embolie koronarni arterie, vaskulitida

- koronarni endotelialni dysfunkce

- kontuze myokardu, chirurgické vykony, ablace, stimulace, vyboj ICD

- rabdomyolyza s postizenim myokardu
- myokarditida

- kardiotoxicita, napf. antracykliny, herceptin

- preeklampsie a akutni tokolyza téhotnych

- srdecni selhani
- stresova (tako-tsubo) kardiomyopatie

- klinicky vyznamna plicni embolizace nebo plicni hypertenze

- sepse, kritické stavy
- renalni selhani

- zavazna neurologickd onemocnéni, napt. CMP, subarachnoidalni krvaceni
- infiltrativni procesy, napf. amyloidéza, sarkoiddza

- extrémni fyzicka zatéz

)
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Srdecni selhani

Ve studii RELAX-AHF byl opakované stanovovan hs-cTnT u 1074
nemocnych s akutnim srdecnim selhanim [Felker 2015]. Median
vstupniho hs-cTnT byl 33 ng/l a 90% nemocnych melo hodnotu >99
percentil horniho referecniho limitu. Vyssi hodnota vstupniho hs-cTnT
byla asociovana se 180denni mortalitou na srdecni selhani Ci jiné KV
komplikace [HR 1,36; 95%CI 1,15-1,60].

Troponin mtzeme vyuzit k rizikové stratifikaci i u nemocnych

s chronickym srdecnim selhanim. Pri analyze 5284 nemocnych

s chronickym srdecnim selhanim ze Val-HeFT a studie GISSI-HF byl
stanoven hs-cTnT pri randomizaci a za 3 mésice (GISSI-HF) a za 4
meésice (Val-HeFT) a byla vyhodnocena zména hs-cTnT za toto Casovée
obdobi [Masson 2012]. Vzestup hs-cTnT byl asociovan s celkovou

mortalitou.
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Akutni plicni embolie

LVOT Vmean
LYOT maxPG
LYOT meanP
LVOT VTI
LVOT Env.Ti
HR

LVSY P
LVCO Dopp
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ESC guidelines 2014

Sok nebo PESI tfida IlI-V Zobrazovaci Laboratorni srde¢ni
hypotenze nebo sPESI > 12 metoda s prikazem biomarkery®
dysfunkce PKP

CVysoké * (+)° + (+)¢ Reperfuzni lé¢ba

['Stredni I vyssi stiedni riziko - + Oboji pozitivni Antikoagulace
_ NiZsi stfedni riziko = + Bud'jeden, (nebo Zadny) pozitivni Antikoagulace
- - Vysetreni fakultativni; pokud provedeno, oboji s Antikoagulace

negativnim vysledkeme

PE — plicni embolie; PESI — index zavaznosti PE; PK — prava komora srdecni; sPESI — simplifikovany PESI.

a PESI tfida III-V znamena stfedni az velmi vysokeé riziko mrti do 30 dn{i; sPESI > 1 bod(y) znamena vysoké riziko umrti do 30 dnd.

b Mezi echokardiograficka kritéria dysfunkce PK patfi dilatace PK a/nebo zvySeny pomér end-diastolického rozméru PS/LK (ve vétsiné studii byla uvadéna prahova hodnota
0,9 nebo 1,0); hypokineze volné stény PK; zvysena rychlost trikuspidalniho regurgitacniho proudu; pripadné kombinace vyse uvedeného. PFi vySetieni CT angiografii
(zobrazeni ¢tyF srdecnich oddill) je dysfunkce PKS definovana jako zvyseny pomér primérd PK/LK (s prahovou hodnotou 0,9 nebo 1,0).

¢ Markery poskozeni myokardu (napf. zvySené plazmatické koncentrace srdecnich troponind I nebo T) nebo srdecniho selhani v dlisledku dysfunkce PK (zvySené
plazmatické koncentrace natriuretickych peptidd).

d U pacientl s hypotenzi nebo se Sokem se nepovaZzuje za nutné vypocitavat PESI (nebo sPESI) ani provadét laboratorni testy.

e Pacienty v PESI tfidé I-II nebo s hodnotou sPESI 0 a se zvysenymi hodnotami srdecnich biomarkerd nebo znamkami dysfunkce PKS pfi vySetfeni zobrazovacimi
metodami je rovnéz nutno zafadit do kategorie s nizSim stfednim rizikem. To se mdZze tykat situaci, kdy jsou vysledky vySetfeni zobrazovacimi metodami nebo biomarkerd
k dispozici pred vypocitanim indexu klinické zavaznosti.
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Plicni embolie

Pozitivita srdecnich troponinl, zejména stanovenych senzitivni metodou (hs-cTnT s cut-off
14 ng/L) identifikuje pacienty s vyssim rizikem komplikaci.

Pozitivita hs-cTnT je prokazovana u 64 % normotenznich pacientd, zatimco pozitivita
troponinu T stanovenych metodami nizsSi generace je pritomna u 50 % jedincd.

Pri porovnani prognostické hodnoty vysoce senzitivni a konvencni metody stanoveni
troponinu T u normotenznich pacientl byla prokazana superiorita hs-cTnT. Pacienti

s normalni hodnotou hs-cTnT maji priznivou prognozu a hs-cTnT (na rozdil od konvencné
stanoveného cTnT) diferencuje pacienty s nizkym a vysSsim rizikem.

Vysoce senzitivni metody jsou v predikci prognozy pacientl s plicni embolii presnéjsi
v porovnani s metodami predchozich generaci.
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Adverse 30-day outcome (%)

Frequency of an adverse 30-day outcome according to

baseline hsTnT levels and the sPESI.

Lankeit M et al. Circulation 2011;124:2716-2724
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Natrluretlcke

Author

Ten Wolde et al®
Kucher et al®
Kucher et al®
Pruszezyk et al®
Binder et al.”

Kostrubiec et al.”

Rizikova stratifikace PE — kardiomarkery a echokardiografie

Biomark
test used

73 NT-proBMNP®
73 BNPY Triage

79  NT-proBMNP®
124 NT-proBMNPS
113 NT-proBMNPS

peptidy

21.7 pmol/L
500 pg/mL
50 pg/mL
600 pg/mL
1000 pg/mL

NT-proBNP =7500 pg/
mL*

Positive

)

Natriuretické peptidy a troponiny

Kostrubiec
et al.

Biomarker!
assay used

100 with systolic  NT-proBNP?,
blood cTnT™
pressure
=90 mmHg

Threshold

NT-proBNP 28

<600 pg/mL
and cTnT
<0.07 w/L

NT-proBNP 54

=600 pg/mlL
and ¢TnT
=0.07 w/L

NT-proBNP 18

=600 pg/ml
and cTnT
=0.07 w/L

Positive

Sensitivity Specificity NPV PPV
) (% %) (%)
86 73 99 18
NA NA 100 12
NA NA 100 12
100 33 100 26
100 49 100 10
65 93 94 61
End y S| NPV | PPV
©6) %) (%) %)
PE-related o 70 89 ]
40-day
mortality
PE-related 25 44 a7 4
40-day
mortality
PE-related 75 87 98 33
40-day
mortality

Markery poskozeni myokardu

1y

Author iomarker and hre Positive Sensitivity Specificity NPV PPV
test used (%) (%) (%) (%) (%)
Tropenins
Giannitsis et al.” 56 eTnT 0.10 ng/mL 32 89 79 97 44
Konstantinides 106 cTnl® 0.07 ng/mL 41 86 63 98 14
et al.’®
Konstantinides 106 cTnT* 0.04 ng/mL 37 7 66 97 12
et al
Janata et at.™ 106  c<TnT* 0.09 ng/ml 1" 80 92 99 34
Pruszezyk et ol 64  cTnT* 0.01 ng/mL 50 100 57 100 25
Douketis et al.* 458  cTnl® 0.5 ng/mL 135 For all-cause 90-day mortality: ¢dds ratio|3.5,
95% C11.0-11.9
Other markers o
Pruszezyk etal’™ 46 Myoglobin® 58 ng/mL (women); 16 100 64 100 33
72 ng/ml (men)
Kaczynska etal'® 77  H-FABP* 6 ng/mL 39 Hazard risk 1.03, 95% CI 1.01-[1.05, P = P.0001
78 96 23
Puls et al.’® 107 H-FABP? & ng/mL 27 100 83 100 37
Troponiny a echokardiografie
Author n  Troponin  Threshold Echocardiography Endpoint Both tests Parameter
assay positive (% of
patients)
Kucher 91 cTnl =0.06 ng/mL At least moderate In-hospital mortality, 263
etal™® RVD catecholamines i.v.. Specificity 91%
thrombolysis, CPR, intubation, NPV 96%
embolectomy PPV 75%
Binder 124 cTnT? >0.04 ng/mL RV =30 mmm In-hospital mortality, 129 OR 10,00 (95%
etal” Parasternal view iv, thr is, Cl 2.1-46.8)
CPR, intubation,
Scridon 141 cTnl® =01 ng/ml  RVILY =09 All-cause 30-day mortality 32 OR 7.17 (95% CI
et al’? 1.6-319)




Triple-Rule-Out CT Angiography &
for Evaluation of Acute Chest =
Pain and Possible Acute =
Coronary Syndrome’
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Zavery

Témeér 1/4 pacientl akutné vysSetfenych na OUP ma pozitivni troponin, ale vétSina je
zpUsobena ,neinfarktovymi® dlvody
Priciny téchto elevaci jsou multifaktorialni a zahrnuji ischémii myokardu, zatéz

myokardu, trauma myokardu, zhorSenou clearence troponinu, aktivovanou myokardialni
apoptozu a nejasné mechanizmy

hs-cTn metody umoznuji rychlé potvrzeni a vylouceni NSTEMI
Interpretace je nutna vzdy v klinickém kontextu véetné veku

Tzv. mirné nedynamické elevace hs-troponinu prinaseji negativni prognostickou
informaci
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DEKUJEME ZA POZORNOST
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