Kardialni troponiny pohledem
klinicko-biochemické laboratore

Pavel Broz

Ustav klinické biochemie a hematologie FN Plzer
Ustav sportovni mediciny LF v Plzni UK v Praze \

__A



Markery uzivaneé v diagnostice IM ? o5
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" specifické testy
P =, Pomalejsi narast
Aspartataminotransferaza (AST) — 70. léta : e 4
Laktatdehydrogendza (LD) — 70.-80. léta £ A & 4
Kreatinkinaza (CK) — 70.-80. léta F ’ - -
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Kreatinkinaza MB (CK-MB, CK-MB mass) — jeste koleﬁn 2005, po Z;s po zavedeni troponinu ?
Myoglobin — 90. [éta, ¢asny marker, opustén po uvedeni hsTn do praxé:v' f
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Vysoce senzitivni troponiny

3 strukturni bilkoviny pricné pruhovaneho svalu vazané na tropomyozin —
Troponin T — zajistuje vazbu na tropomyozin

3th generation Troponin | — inhibuje aktomyozin-ATP3
Q) ) Troponin € —vazba Ca e |
“Higenston Odlisna primarni struktura Troponinu T (cll'%a | (cTnl) kosterniho svalu a
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MNormal levels Ischemia or  Necrosis
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Méritelné hodnoty v referencni populaci

Kavsak et al. Imprecision of high-sensitivity cardiac troponin assays at the female 99th-percentile. 3/2024,;125:110731 Pozadované vlastnosti (VC)



* The very high safety and high efficacy of applying the ESC 0 h/1 h algorithm was |
recently confirmed in three real-life implementation studies, includifig one
randomized controlled trial (RCT). Therefore, the ESC 0 h/3 h algorithm isan
alternative for cases where the ESC 0 h/1 h'or 0 h/2 h algorithms are not available.

* Of note, patients assigned to the 'rule-out' pathway using the ESC 0.h/1 h or 0 h/2 h
algorithms have a very low rate of clinical events through to 30 days -
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European Society of Cardiology (ESC) 2023 Guidelines for the management of acute coronary syndromes, Eur Heart J. 2023;44(38):3720-3826.
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Komorové arytmie,
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Elevace kardidalnich troponinti v souvislosti s fyzickSu

Pred

60 min

120 min

180 min

24 hod

hsTnT
Median
(min-max)
[ng.I""]

7,2
(5,0-41,1)

10,6
(6,0-64,1)

14,8
(7,7-65,1)

18,5
(6,4—-61,0)

8,7
(5,0-41,2)

50- p<o.0001
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BroZ P. et al. High-sensitivity troponins after a standardized 2-hour treadmill run., J Med Biochem. 2018;37(3):364-372.
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~Molecular form matters” (2025)

AMI| Fyzicka zatez

e Siroké spektrum fragmentu * mensifragmenty

e vetsi molekuly * rychla clearance

e pomala clearance * bez strukturalni nekrozy 7

* Baseline jako prediktor vzestupu

* Trénovanejsi maji tlumenéjsi
odpoved 17
* Korelaces echokgrdiografick?mi
parametry jsou spise heteragenni
.
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Elevace hsTn po zatézi neni ,mensi infarkt®, ale jiny molekularni signal.”
»



e Chyby behem transportu, v identifikaci vzorku

* Neocekavany pribéh analyzy ,makrotroponiny”




" 4 »
* Imunochemické analyzy bilkovin jsou zaloZeny na principu reakee's I )
protildtkami, jedna z nich je oznacena a je mozno detekovat silu signalt

je zavisly (primo, nebo neprimo umeérné) na koncentraci stanovov

* V téle mohou byt pritomny protilatky proti moIekuIam telu vlastnim, ale

protilatky proti exogennim molekulam vyuzwanym pfi imunoanaly T8 | —
A\ e Ruzné firmy vyuzivaji protilatky proti ruznym ,, mistum® vySetrované molekuly
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»Kardialni troponiny“

107,38 ng/L

834,46 ng/L —
8 ng/L
439,3 ng/L e 4
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Praktik/kardiolog A ;

Laborator 3
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Broz et al., Macrotroponins cause discrepancy in high-sensitivity examination, Biomed Pa)), 2024;168(2):187-190.




Klinické podezreni F
(neodpovida dalSim udajim, dlouhodobé zvyseni bez dynamiky, bez vysvé

Algoritmus v laboratori

preanalytika, srazeniny (recentrifugace), he M‘

Jind metoda Precipitace PEG Gelova filtrace

(rozdil T vs 1), jiny
material, redéni

Rozdil pred/po | Rozdil pred/po

Konzultovat
s laboratori!!

velky =
Heterofilni protilatky jsou Makrotroponin méné
pravdepodobnou pricinou pravdépodobny
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Po prukazu zapsat do dokumentace (jakou metodou mérit a jakou ne)



Kardialni troponiny a POCT

jsme pripraveni?

~

Zdroje: siemens-healthineers.com [ polymedco.com | abbottdiagnostics.cz | quidelortho.com | biomerieux.com [ spinchip.no.




Is point-of-care testing (POCT) for cardiac troponins as accurate as central laboratory assays for
diagnosing acute myocardial infarction?

Results Timeline
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Analyzator/vyrobce Princip

Chemiluminescent
immunoassay (CLIA)

Siemens Healthineers —
Atellica® VTLi (hsTnl)

Polymedco — PATHFAST® Chemiluminescent

hs-cTnl-ll (CLEIA)

Abbott — i-STAT Alinity / i- Electrochemical
STAT 1 (hs-Tnl) immunoassay

Fluorescent
QuidelOrtho — TriageTrue® immunoassay
hs-cTnl (quantitative lateral-
flow)

Microfluidic optical
immunoassay

SpinChip Diagnostics —
SpinChip hs-cTnl

enzyme immunoassay

Pozadovany objem

vzorku

30-35 plL

100 plL

16—20 pL

~250 pL

20-30 pL

Typ krve

Whole blood
(venous or
capillary)

Whole blood,
plasma, or
serum

Whole blood
(capillary or
venous)

Heparinized
whole blood

Whole blood
(capillary or
venous)

Regulacni status
Time-to-result

(2025)
CE, IVDR o s
8 min
CE ~17 min
CE v procesu  ~15min

CE IVDD (Evropa) ~20 min

CE IVDD (Evropa) ~8 min




7
Analyzator Algoritmus Rule-out (0 h a delta) Rule-in (0 h a delta) /

7

(studie uvadeéji ruzné navrhy;
primarné 0/2 h publikace

0/2 h 0 h <4 nebo 0 h <6 a A2h <5 cilila na bezpeény rule-out; |
Siemens Atellica® VTLi pro 0/1 h navrh =90 nebo
(hs-cTnl) Alh >20)
<4
0/1 h (névrh) (jednonabérovy algoritmus) 290 nebo Alh 220

QuidelOrtho Pokud nastup bolesti >3 h: 0 h <4; ¥

. 0/1h v v s 2 2

TriageTrue® (hs-cTnl) / obecné mozné i 0-1 h <3 SIS

PATHFAST® hs-cTnl-li 0/2h 0 h <3; alternativa: 0 h <4 a A2h <4 290 nebo A2h 255
SpinChip hs-cTnl 0/1h Dl e/ fpelsel MRS =2 ) M 0l <2/ & 236 nebo Alh 211

Alh <4

Abbott i-STAT (hs-Tnl

cartridge) (algoritmy ve vyvoji) — —



Diagnosticke viastnosti

» Diagnosticka senzitivita srovnatelna s laboratornimi testy v.centralnijlaboratori
 Vysoka diagnosticka efektivita POCT analyzatort pfi uziti 0/1 nebo 0/2 élgoritmt‘]
* POCT hs-cTnI-SPINCHIP dosahl 100% senzitivity a 100% NPV, efektivn\f\ipfi vyuziti =
jediného cut-off .
. . . . "= . \\
« Siemens Atellica VTLi-hs-cTnl — 0/2 algoritmus (senzitivita 99% a vy_s%ké NPV 99,9%)
« Algoritmus ARTEMIS-POC (Machine learning) — diag. senzitivita 99,7%, NPV 99,9%

« U dg. IMtypu | — senzitivita i NPV se blizila 100%

Clerico A, Zaninotto M, Plebani M. High-sensitivity assay for cardiac troponins with POCT methods. The future is soon. Clin Chem Lab Med.

2021,59:1477-8
Cullen L et al. Point-of-care high-sensitivity cardiac troponin in suspected acute myocardial infarction assessed at baseline and 2 h. European Heart Journal. 2024,;45(25):2508-2515.
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Klinicky pfinos

* Rychlejsi vysledky

« Potencialni redukce ,length ot stay” na prijmu nemocnice
« Nekteré studie snizeni az 0 43 minut...

« Efektivnéjsi triage pacientu

 Bezpecnost pro pacienta — implementace POCT nevedla k rozdiltim \gvyskytu IM, akutni
revaskularizace nebo umrti behem 30 denniho sledovani ve srovnani s analyzou
provedeno v centralni laboratori

« ZvySeni efektivity klinickych rozhodovacich nastroju

* |Integrace do skorovacich nastroju

Meek R, Hayden G, Lu ZX, et al. Potential length of stay reductions from emergency department use of a point-of-care high-sensitivity cardiac troponin assay: Pilot findings
from Australia’s first cardiac emergency department. Emerg Med Australas. 2025;37:e70041.



Limitace

« | pres rychly vysledek hsTn randomizovana kontrolovana studie (WESTCOR) neprokazala klinicky
vyznamné snizeni medianu LOS na pohotovosti

e sniZzeni 0 6 minut - logistika, triage, konzultace konziliaru, vysledky dalSich laboratornich vySetreni
* Nutna integrace do klinickeho workflow (LIS, KIS)

* Obsluha personalem bez laboratorniho vzdéelani

« relativhé vysoka mira neplatnych vysledku — u Atellica VTLi POCT 11 % ™
« Efektivita a naklady (cca 2x vyssi cena?)
« Dodrzovani protokolu — u 27,9 % byla vyuzita analyza v centralni laboratori, prestoze byl vzorek

randomizovan do POCT skupiny

e Zatim primarni nedtvéra v hsTn u POCT analyzatort ©

Cullen L et al. Point-of-care high-sensitivity cardiac troponin in suspected acute myocardial infarction assessed at baseline and 2 h. European Heart Journal. 2024,;45(25):2508—
2515. doi:10.1093/eurheartj/ehae343
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