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Troponin

Troponin C Aktin

Troponin T Troponin |

Tropomyosin

Myosinové viakno

Srdecni troponiny jsou markerem myokardialniho poskozeni jakékoliv etiologie, nejsou
ukazatelem akutniho infarktu myokardu



Troponin T - patofyziologie

- ¢TnT — 37 kDa, degradovany na fragmenty <20 kDa

- Myokardialni nekr6za, apoptéza

- lIreverzibilné vazany na tropomyosin

- Uvolnéni je ovlivhéno krevnim prutokem

- Polo€as 2h, vzestup jiz po 0,5h, vrchol 12-75h, normalizace 4-14D

- Vysoka koncentrace uvolnéného cTnT (pfi IM) — extrarenalni clearance
prostfednictvim fagocytu (receptory-zprostfedkovana endocytozy)

- Nizka koncentrace <100 ng/l prevlada clearance ledvinami — extrakce
ccacTnT 10%

- Pri snizeni renalnich funkci — ustaleny stav se zvysenou hodnotou sérove
cTnT (pokles kreat clearance na 72 = 2x zvySeny cTnT)

- Korelace cTnT s kreat clearance az 0,5 (pri nizkych hodnotach)

Hammarsten, Eur Heart J 2011;32:1379-1389; Fridén, Clinical biochemistry 2017;50:468-474



Fourth Universal definition of myocardial

Infarction

Myokardialni poskozeni — elevace troponinu
Akutni poskozeni — zachyceniVzestupu/poklesutroponinu

Akutni infarkt myokardu — myokardialni poskozeni s klinickym prukazem
Ischemie

Typ1l Atero-tromboza

Typ 2 Dysbalance dodavky a spotreby O2
Typ 3 IM bez stanoveni troponinu (nahle amrti)
Typ4 IM spojeny s PCI

IM spojeny s CABG

:

Thygesen et al. Circulation 2018;138:e618-e651



Priciny zvyseni troponinu

Kardialni priciny

Ischémie (aterotrombdza, spasmus, embolie, mikrovaskularni dysfunkce,
hypotenze, anémie, tachy/brady arytmie, respiracni selhani, tézka
hypertenze)

Srdecni selhani, Myokarditida, Kardiomyopatie, Takotsubo syndrom
Koronarni revaskularizace, ablace, defibrilace, kontuze
Systémove priciny

Sepse, infekCni onemocnéni

Chronicke renalni postizeni

Ceévni mozkova prihoda, subarchnoidalni krvaceni

Plicni embolie, plicni hypertenze

Infiltrativhi onemocnéni, napf. amyloid6za, sarkoidéza
Chemoterapie kardiotoxickymi agens, napr. anthracyklin, herceptin
Extremni fyzicka zatez

Hypo/hypertyredza

Thygesen et al. Circulation 2018;138:e618-e651



99. Percentil

Sensitive cTn - 20-50% zdravé populace >LoD
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c¢Tn Level

99. Percentil pro hs-cTnT (Roche) v rozmezi 13 25 ng/l, pro hs-cTnl (Abbott) 23-30 ng/l

Kimenal, Clinical Chemistry 2018;64:



Hodnoty hs-cTn ve zdravé mlade populaci

hs-cTnl (Siemens)
LoD < 2,5 ng/l
99. Percentil 47 ng/l
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Dynamika troponinu u AIM

Nizka
hladina
cTn,

-
-— - - -

Narustajici
hladina cTn,
delta
detekovatelna

Delta muze ‘
byt AkKutni IM
prehlédnuta Klesajici delta ~

-

--""----_"""'C

ronické
okardialni
poskozeni

entil URL

24 48

Thygesen et al. Circulation 2018;138:e618-e651



Prognosticky vyznam stabilne zvyseneée hladiny

hs-cTn u pacientu s bolesti na hrudi

CENTRAL ILLUSTRATION: Elevated Troponin Levels and Outcomes: Cumu-
lative Mortality
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Roos, A. et al. J Am Coll Cardiol. 2017;70(18):2226-36.

Ross A, JACC 2017;70:2226-2236



Poéet pacient hospitalizovanych po IM v CR

W Pocet pacientu, kteii byli v daném roce poprvé hospitalizovani pro 121 a/nebo 122
B Poclet pacientit, kteii byli v daném roce hospitalizovdni pro 121 a/nebo 122
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ESC 0/1 hod rule-out/rule-in algoritmus

Ostatni

Observace
(24%)

_-_-__

hs-cTnT (Roche) 5 3
hs-cTnl (Abbott) 2 5 2 52 6
hs-cTnl (Siemens) 3 6 3 120 12

Roffi et al. 2015 ESC Guidelines for the management of acute coronary syndromes in patients
presenting without persistent ST segment elevation. Eur Heart J. 2016;37:267-315.



Prognosticky vyznam 1h rule-out/rule-in
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I 1 Rule-in
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Rule-in (16,4%)

IM (75,9%), arytmie, myokarditida,
PE, ASS, Takotsubo, NAP,

HT krize, nekardialni bolesti

PPV 84%, Specificita 97%
Observational zone (24,1%)
Prevalence IM — 10-20%

Rule-out (59,5%)

IM (n=1);

NPV 99,9%, Sensitivita 96-100%

Reichlin, Mueller et al, CMAJ, 2015; 187(8): E243-E252



Doporuceni k invazivnimu pristupu u NSTEMI

Velmi vysoké riziko

Hemodynamicka nestabilita, kardiogenni Sok

Rekurentni nebo trvajici bolesti refrakterni na lécbu
Srdecni zastava nebo zivot ohrozujici arytmie
Mechanicka komplikace IM

Akutni srdecni selhani

Rekurentni dynamické STT zmény, zviadté intermitentni ST elevace

PCl centrum

Prvni medicinsky kontakt — Diagnéza non-STE ACS

EMS nebo non-PCI centrum

Velmi [ Okamiity pfevoz do PCl centra Velmi
a- “ o
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Diabetes mellitus

Rendlni insuficience (eGFR<60 ml/min/1,73m?)
EFLK 40% nebo chronické srdecni selhani
Casna poinfarktova AP

Pfedchozi PCI

Predchozi CABG

GRACE skodre 110-139
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EMS - emergentni pfijem; POl - perkutanni korondrni intervence.

Roffi et al. 2015 ESC Guidelines for the management of acute coronary syndromes in patients

Zadna z predchozich charakteristik presenting without persistent ST segment elevation. Eur Heart J. 2016;37:267-315.



Casna nebo odlozena SKG u NSTEMI s

pozitivhnim troponinem?
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U vysoce rizikovych pacientu s NSTEMI a
pozitivnim troponinem je vhodnejSi Casna SKG

Jobes A, Mehta S, Montalescot G et al. Optimal timing of an invasive strategy in patients wiht non-ST-
elevation acute coronary syndrome: a meta-analysis of randomizsed trials. Lancet 2017; 390:737-746



Pacienti ve vyssim veku

Prevalence NSTEMI v zavislosti na véku
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Young (n=1122

Proportion: 74 (7%)
Prev. of NSTEMI: 15%

Middle-age (n=935)

.

Proportion: 188 (20%)
Prev. of NSTEMI: 14%

Old (n=1066)

Proportion: 477 (45%)
Prev. of NSTEMI: 14%

Oh > 52ng/L
or
AO-1h = 5ng/L

_4

Impact of age on the performance of the ESC 0/1h-algorithms for early diagnosis of myocardial infarction.
Boeddinghaus J. Eur Heart J. 2018:39:2780-3794



Pacienti s renalni insuficienci

Suspected NSTEMI with

renal dgfunction
n=

v v v
Oh <12 ng/L
Oh <5 ng/L* OR AND Other Oh 252 ng/LOR 1h-change 25 ng/L
1h-change <3 ng/L
v ¥ v
RULE-OUT OBSERVE RULE-IN
(n=88) (n=237) (n=162)

Proportion: 18% (15-22)
Sens: 100.0% (97.6-100)
NPV: 100.0% (n.a.)

Proportion: 49% (45-53)
Prevalence of NSTEMI: 1%

Proportion: 33% (29-38)
Spec: 88.7% (84.8-91.9)
PPV: 76.5% (70.6-81.6)

Suspected NSTEMI with
normal renal function

n=
v v v
Oh <12 ng/L
Oh <56 ng/L* OR AND Other Oh =252 ng/LOR 1h-change 25 ng/L
1h-change <3 ng/L
v 2 v
RULE-OUT OBSERVE RULE-IN
(n=1879) (n=512) (n=367)

Proportion: 68% (66-70)
Sens: 99.2% (97.6-99.8)
NPV: 99.8% (99.5-100)

Proportion: 19% (17-20)
Prevalence of NSTEMI: 15%

Proportion: 13% (12-14)
Spec: 96.5% (95.7-97.2)
PPV: 77.1% (73.1-80.7)

0/1-Hour Triage Algorithm for Myocardial Infarction in Patients With Renal dysfunction, Twerenbold, Badertscher, Boeddinghaus,
Nestelberger, Wildi, Puelacher, Sabti, Gimenez, Tschirky, Fay de Lavallaz, Kozhuharov, Sazgary, Mueller, Breidthardt, Strebel, Widmer,
Shrestha, Mir6, Martin-Sanchez, Parenica J, Geigy, Keller, Rentsch, Reichlin, Mueller Circulation. 2018;137:436-451



Pacienti s renalni insuficienci

Prevalence NSTEMI v zavislosti na renalnich funkcich
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0/1-Hour Triage Algorithm for Myocardial Infarction in Patients With Renal dysfunction, Twerenbold, Badertscher, Boeddinghaus,

Nestelberger, Wildi, Puelacher, Sabti, Gimenez, Tschirky, Fay de Lavallaz, Kozhuharov, Sazgary, Mueller, Breidthardt, Strebel, Widmer,
Shrestha, Mir6, Martin-Sanchez, Parenica J, Geigy, Keller, Rentsch, Reichlin, Mueller Circulation. 2018;137:436-451



Pacient s mirnou elevaci troponinu

(observacni zéna)

Predstavuji 6-22% pacientu s bolesti na hrudi

Hs-cTnT (Roche) 14 (99. perc.)-50 ng/l; hs-cTnl (Abbott) 26,2 (99. perc.)— 75 ng/l

Diferencialni diagnostika: AIM, srdec€ni selhani, tachyarytmie, hypertenzni krize, kardiomyopatie,

myokarditidy, plicni embolie, chronicka ICHS
Finalni diagnéza AIM — 49%

K finalni diagnoze je prinosna dynamika troponinu

100 B
p < 0.001
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=—hs-cTnl Oh
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1 - Specificity

Early diagnosis of acute myocardial
infarction in patients with mild
elevations of cardiac troponin.

Boeddinghous J et al.

Clin Res Cardiol 2017;106:457-467



Pacient s mirnou elevaci troponinu

(observacni zéna)

Jaka je predtestova pravdépodobnost IM na zakladé charakteru bolesti na hrudniku, EKG
nalezu a rizikovosti pacienta ?

Mame vysvétleni pro elevaci troponinu neinfarktovou pfi¢inou? (napf. vék, CHRI, srdecCni
selhani, Ao stendza, hypertenzni krize...atd.) Zaroven, byla jiz dfive ICHS vyloucena?

Jaka dalSi vysetreni zvolime k vylouCeni/potvrzeni ICHS/IM ?

- invazivni vysSetreni (koronarografie)

- neinvazivni vySetreni (dalsi odbér hs-Tn za 3-6h, ergometrie, echo, zatézové echo,
MRI, SPECT)

- Mame vysvétleni a jiz drive byla vylouCena ICHS - konzervativni postup

R. Twerenbold, J. Boeddinghaus, T. Nestelberger, K. Wildi, M. Rubini Gimenez,P. Badertscher, C. Mueller, Clinical use of high-sensitivity
cardiac troponin in patients with suspected myocardial infarction, J. Am. Coll. Cardiol 2017;70 (8): 996-1012.



IM-like-myokarditida nebo IM

u mladého pacienta?
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U pacientu prezentujicich se jako mozna infarct-like-myoka“rditida je nutné vyloucit

iIschemickou et|0|og|| Caforio A, Pankuweit S, Arbustini E et al. Current state of knowledge on aetiology,
diagnosis, management, and therapy of myocarditis: a position statement of the

European Society of Cardiology Working Group on Myocardial and Pericardial Diseases,

Eur Heart J 2013;34:2636-2648



Spontanni disekce koronarni tepny
u mlade zeny

Rizikové faktory hypertenze, HAK, systémové onemocneéni
pojiva, tehotenstvi Ci Casné poporodni obdobi




Takotsubo syndrom

U pacientu prezentujicich se jako mozny takotsubo syndrom musi byt vylou¢ena ICHS,
prevazne pomoci SKG. U stabilnich pacientu bez STE s typickym echokardiografickym
nalezem je jako prvni krok mozno provést CCTA.

10-29% pacientu s takotsubo syndromem ma vyznamnou koronarni aterosklerozu.

International Expert Consensus Document on Takotsubo Syndrome (Part I1): Diagnostic Workup, Outcome, and
Management. Ghadri J, Wittstein |, Prasad A et al. Eur Heart J 2018;39:2047-2062



Srdecni selhani s elevaci troponinu

I ' H S 6 0 OA) Celkové 1leté preZiti pacienti s ASS (%)
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U kazdého pacienta s bolestmi na hrudi a pozitivhim troponinem
primarné zvazovat koronarografii a neudélat ji teprve az vime jasny
duvod, pro¢€ ji neindikovat

- Nalez bez vyznamné stendzy nam pomaha potvrdit jinou diagnozu

N\

- Neexistuje ,témeér negativni troponin® nebo ,hranicné pozitivni troponin®

- Troponin ma i informaci prognostickou

- SKG prinasi informaci navic o rozsahu aterosklerotickeého postizeni

- Do budoucna nam negativni nalez umoznuje snadngji se postarat o
pacienta s bolestmi na hrudi

- Nadale existuji pacienti s NAP, zvlasté u mladych pacientu



Dekuji za pozornost.

doc. MUDr.Mgr. Jifi Pafenica, Ph.D.



