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Myocardial injury

Poskozeni myokardu = novy pojem podle 4.
univerzalni definice infarktu myokardu

Vychazi pouze ze zmén koncentrace troponinu v krvi
Muze byt akutni nebo chronické

Pracuje s 99. percentilem zdravé populace

VyZaduje minimalné 2 vzorky krve

Je zakladem pro definici infarktu myokardu




Myocardial injury

The term myocardial injury should be used when
there is evidence of elevated cardiac troponin
values (cTn) with at least one value above the 99th
percentile upper reference limit (URL).

The myocardial injury is considered acute if there is
a rise and/or fall of cTn values.



Universal definitions of myocardial injury and myocardial infarction

Criteria for myocardial injury

The term myocardial injury should be used when there is evidence of elevated cardiac troponin values (cTn) with at least one value above
the 99th percentile upper reference limit (URL). The myecardial injury is considered acute if there is a rise and/or fall of cTn values.

Criteria for acute myocardial infarction (types 1, 2 and 3 Mi)

The term acute myocardial infarction should be used when there is acute myocardial injury with clinical evidence of acute myocardial
ischaemia and with detection of a rise and/or fall of cTn values with at least one value above the 99th percentile URL and at least one of
the following:

» Symptoms of myocardial ischaemia;

* New ischaemic ECG changes; 2 O 1 8

* Development of pathological @ waves;

* Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a pattern consistent with an

ischaemic aetiology;

* |dentification of a coronary thrombus by angiography or autopsy (not for types 2 or 3 Mis).
Post-mortem demonstration of acute athero-thrombosis in the artery supplying the infarcted myocardium meets criteria for type 1 MI.
Evidence of an imbalance between myocardial oxygen supply and demand unrelated to acute athero-thrombosis meets criteria for type 2 Ml

Cardiac death in patients with symptoms suggestive of myocardial ischaemia and presumed new ischaemic ECG changes before cTn
values become available or abnormal meets criteria for fype 3 Ml

Definition of myocardial infarction

Crteria for acute myocardial infarction

The term acute myocardial infarction (M) should be used when there is evidence of myocardial necrosis in a clinical setting consiszent 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 (LIRL) and with at least one of the following:
+ Symptoms of ischaemia.
+ Mew or presumed new significant 5T-segment=T wave (ST-T) changes or new left bundle branch block (LEBB).
+ Development of pathological Q waves in the ECG. 2012
+ Imaging evidence of new loss of viable myocardium or new regional wall motion abnormalicy.
+ |dentification of an intracoronary thrombus by angiography or autopsy.

Myocardial injury, pouze podle troponinu. Slovo nekroza zmizelo.




Co jesté 4. univerzalni definice 2018 naznacuje:

vvvvvv

nejsou specifické cut-off hodnoty podle véku

mély by se pouzivat sex-dependentni cut-off hodnoty
absolutni delta je vyhodnéjsi nez procentualni

10% CV na 99. percentilu je pozadovan pro hs-cTh metody
metody s CV 10-20% jsou akceptovatelné pro klinické pouziti

metody s CV nad 20% by se nemély pouzivat




Requiem za nestabilni anginu pectoris

Stabilni Infarkt
angina myokardu
1930
Stabilni u Infarkt
angina A myokardu
1965
Stab.llnl UA STEMI
angina NSTEMI
1990
Stabﬂm UA STEMI
angina NSTEMI
2008
Stabilni u STEMI
angina A NSTEMI
2013
Stabilni STEMI
angina NSTEMI

Braunwald, E., Morrow, D.A.: Unstable angina: Is it time for a requiem? Circulation 2013;127:2452-2457.
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@ 2015 ESC guidelines for the management
of acute coronary syndromes in patients
presenting without persistent ST-segment

elevation
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Conditions other than acute myocardial infarction type 1
associated with cardiac troponin elevation

Tachyarrhythmias

Heart failure

Hypertensive emergencies

Critical illness (e.g. shock/ sepsis/ burns)

Myocarditis®

Tako-Tsube cardiomyopathy

Structural heart disease (e.g. aortic stenosis)

ProcC troponiny a
intenzivni pece?

BAortic dissection

Pulmonary embolism, pulmonary hypertension

Renal dysfunction and associated cardiac disease

Coronary spasm

Acute neurclogical event (e.g, stroke or subarachnold haemorrhage)

Cardiac contusion or cardiac procedures (CABG, PCI, ablation, pacing. cardioversion, or
endomyocardial biopsy)

Hype- and hyperthyroldism

Infiltrative diseases (e.g. antyloidesis. haemochromatosis, sarcoidosis, sclerederma)

Myocardial drug oxicity or poisoning (e.g. doxorubicin, S-fluorouracil, herceptn, snake
VETHHTIS)

Extreme endurance effores

Rhabdemyolysis

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



Diagnosis and risk stratification

Itis recommended to measure cardiac
troponins with sensitive or
high-sensitivity assays and obtain the
results within 60 min.

A rapid rule-out protocol at 0 h and
3 his recommended if high-sensitivity
cardiac troponin tests are available.

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

Princip
delta!

2015 ESC guidelines for the management

of acute coronary syndromes in paticnts
presenting without persistent ST-segment
elevation




Diagnosis and risk stratification

Itis recommended to measure cardiac
troponins with sensitive or
high-sensitivity assays and obtain the
results within 60 min.

stihnout?

available. Additonal testing after 3-6 h
is indicated if the first two troponin
measurements are not conclusive and
the clinical condition is stll suggestive of
ACS,

Da se to vubec

Princip
delta!

2015 ESC guidelines for the management
of acute coronary syndromes in paticnts

presenting without persistent ST-segment
elevation




hs-cTnT Cobas Roche (e601,
e801)

Od prevzeti vzorku do centrifugace max. 1
Centrifugace 3
Transport a vlozeni vzorku do statimové pozice na analyzatoru asi 2
Vlastni analyza 9

Cas pro jiné (obvyklé) doprovazejici analyzy (kreatinin, BNP) asi 4
Kontrola laborantkou a odeslani do NIS max. 1
Celkem cca 20 minut

Za idealnich podminek, bez transportu do laboratore



Dostupnost do 60 minut...
Lze to dosahnout v praxi?

2015 ESC guidelines for the management
of acute coronary syndromes in patients
presenting without persistent 5T-segment
elevation




Do 30 minut od prijeti vzorku laboratofri
|ze vydat témér 90 % vysledkd troponinu
T, ordinovaného statim.

Absolutni cetnosti odeslanyc
vysledkl v odpovidajicim ¢asovém

Relativni podil Kumulativné
(%) %

Casovy interval
v minutach

limitu

20 39,0 39,1

30 1471 48,1 87,3
40 299 9,8 97,1
50 63 2,1 99,1
17 0,6 99,7
Celkovy soucet 3056

TAT od prijeti materialu v laboratori do vydani vysledku



Lze zkratit vnitrolaboratorni operace i
transport biologického materialu.

Rezerva v

v . v transportul!!!
Obé strany se muse|i angazovat!

Absolutni ¢etnosti odeslanych
vysledkd v odpovidajicim ¢asovém
limitu

Casovy interval
v minutach

Relativni podi Kumulativné
(%) (%)

Celkovy soucet

TAT od odbeéru do vydani vysledku



S Cim pracujeme v laboratorich?




O ¢cem bude hlavne rec...

Abbott Architect STAT high Sensitive Troponin-|

Beckman Coulter Access2 DxI/Access hsTnl

Roche cobas e801/cTnT-hs STAT

Siemens ATELLICA High-Sensitivity Tnl (TnIH)




Dva experimenty

Porovnani 4 stanoveni troponint (high
sensitivity)

°analyticka a klinicka studie 2018 (pacienti)

° MarathonLab 2019



Analyticka preciznost




Technologie

Level 1 | Level 2 | Level 3
(%) (%) (%)

Abbott 23660 5.6 2.3 1.5
Abbott 99530 4.7 3.2 2.7
Beckman Coulter 23660 4.9 2.9 3.8
Beckman Coulter 99530 6.1 4.9 4.8
Siemens 99530 6.6 3.4 2.5

Roche 23660 2.4 1.3 1.1

\—'—l

Celkova (mezidenni) preciznost v

EPO5-A: méreni v 5 dnech, dva
méfrici cykly v duplikatech, ziska
se 20 hodnot, urci se
opakovatelnost a celkova
preciznost

protokolu EPO5-A2

Klin Biochem Metab, 2019, 27(48)(2), 53-60.



Veritikace 99. percentilu




Zeny 11,6 8,4—18,3

CB:(e)EII(trz f f Muzi 494 19,8 14,0-42,9 o
Obé 1089 | 17,5 | 12,6 -20,7
Zeny 764 (%) 15,6 13,8-17,5
Muzi 766 34,2 28,9-39,2 o
Obé 1531 | 26,2 | 23,3-29,7
Zeny 9 (IFCC)
Muzi 16 (IFCC)
Obé s | 140 | 12.7-24,9 o
Zeny 1007 34,11 27,36 — 66,23

NEES MufZi 1000 53,48 38,73 — 80,22 o

Obé 2004 | 45,20 | 33,21 - 64,30




Vlastni experiment — urceni 99. percentilu tremi
postupy:

A: neparametrickym odhadem s 90% konfidencnim intervalem
s vyloucenim odlehlych hodnot podle Reeda

B: postupem podle Harrella a Davise (jacknified method)
s vyloucenim odlehlych hodnot podle Reeda

C: neparametrickym odhadem s predpokladem, Ze data
umoznuji k odhadu 99. percentilu stanovit pouze dolni meze
(pro 90% konfidencni interval 99. percentilu)




Celkem

Muzi

Zeny

Celkem

Beckman MuZi
Coulter

Zeny
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99. percentil dolni mez (90% Cl) horni mez (90%)
9 /l

Firma:

muzi 34,2, zeny 15,6 ng/I

14,5
14,4

Firma:

muzi 19,8, Zzeny 11,6 ng/I

8,9
11,0
11,4

14,2
14,1

Firma:
muzi 16, Zeny 9 ng/I

13,9
13,9
n.a.




Odhad 99. percentilu predstavuje znacny problém — od
vybéru jedincl pres zpusob eliminace outliers a volbu
statistické metody az po pouziti statistického software.

Plati, Ze muzi maji vyssi 99. percentil nez zeny.

Je otazkou, k €¢emu je 99. percentil, pokud jeho urceni je
spojeno s takovymi obtizemi.

Cim méné jedinct, tim nespolehlivéjsi.
Cim vice jedincd, tim v&t&i pravdépodobnost odlehlych
hodnot.



MarathonlLab 2019
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A co myoglobin a CK-MB?




reported to occur tollowing Injury to non-cardiac tissues. | he situa-
tion is more complex for cTnT. Biochemical data indicate that injured
skeletal muscle expresses proteins that are detected by the cInT

assay, leading to some situations where elevations of cTnT could
Recent data suggest that the fre-

quency of such elevations in the absence of ischaemic heart disease
28,29

may be higher than originally thought.”>“" cInland cTnT are the gre-
f

- ferred biomarkers for the evaluation of mzc:cartlial injury, ~*~

and high-sensitivi hs)-cTn assays are recommended for routine

emanate from skeletal muscle.”> %’

clinical use.”” Other bTDI‘I’IE.I’kEFSi e.g. creatine kinase MB isoform

(CK-MB), are less sensitive and less specific.’’ Myocardial injury is

defined as being present when blood levels of cTn are increased
above the 99th percentile upper reference limit (URL).'**"**°° The
injury may be acute, as evidenced by a newly detected dynamic rising

and/or falling pattern of cTn values above the 99th percentile URL,




Choosing wisely

American Society for Clinical Pathology, posledni aktualizace 25. zafi 2018;
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/)

“Don’t test for myoglobin or CK-MB in the diagnosis of acute
myocardial infarction (AMI). Instead, use troponin | or T.“

Unlike CK-MB and myoglobin, the release of troponin | or T is specific to cardiac
injury.

Troponin is released before CK-MB and appears in the blood as early as, if not earlier
than, myoglobin after AMI. Approximately 30% of patients experiencing chest
discomfort at rest with a normal CK-MB will be diagnosed with AMI when evaluated
using troponins. Single-point troponin measurements equate to infarct size for the
determination of the AMI severity. Accordingly, there is much support for relying
solely on troponin and discontinuing the use of CK-MB and other markers.”


http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/
http://www.choosingwisely.org/societies/american-society-for-clinical-pathology/

Pocet Ucastnikd cyklu Kardialni markery SEKK

300

250

_——
200 /
L —

150 j

100

0
2014/KM1 2014/KM2 2015/KM1 2015/KM2 2016/KM1 2016/KM2 2017/KM1 2017/KM2 2018/KM1 2018/KM2 2019/KM1

s CKMB s My OZI0DIN s ¢T CEIKEM s NP celkem




A co point-of-care testing
(POCT)?




This site USes COORIES s wom




Problematika POCT

First, quality control and quality assurance programs should be
implemented.

Second, a careful evaluation of the sample of choice (i.e. plasma or
whole blood) should be made

Third, an appropriate training for the operators should be available
before starting the clinical practice and a program for continuing
education provided.

Finally, a continuous exchange of data and comparison of results
between POCT and central laboratory should be performed.

https://acutecaretesting.org/en/articles/troponin-testing-at-the-point-of-care-what-is-needed-and-when



TABLE |. Scorecard designations of cTn assays (from
reference 14, modified)

Acceptance designation percentile, Total imprecision at the 99t
CV% percentile
» Guideline acceptable <10
e Clinically usable >10to <20
» Not acceptable >20
Assay designation Measurable normal values below the
99t percentile
e Level 4 (third generation, hs) >95
« Level 3 (second gen., hs) 75 to <95
e Level 2 (first generation, hs) 50 to <75
« Level 1 (contemporary) <50

https://acutecaretesting.org/en/articles/troponin-testing-at-the-point-of-care-what-is-needed-and-when



Troponiny a POCT???

Z verejné dostupnych materiala (www.ifcc.org) vyplyva, ze
citlivost nékterych u nas dostupnych POCT technologii je
bohuzel nékde jinde

IIIII

° neni splnéna podminka 10% CV na 99.percentilu

Jsou i vyjimky


http://www.ifcc.org/

Zaver
Dulezité dokumenty
© 2018: 4. univerzalni definice infarktu myokardu

° 2015: ESC Guidelines ... without persistent ST-segment elevation

Jsou dostupné kvalitni technologie
° popsali jsme unikatni zkusenosti se ¢tyfmi hlavnimi dodavateli; POCT s velkymi otazniky

Neni troponin jako troponin
° troponin T a |l jsou jiné molekuly

° odlisenosti mezi vyrobci

99. percentil jako sporny koncept
° zpUsob urceni ma vliv na jeho hodnotu

° zmény i pod 99. percentilem mohou byt klinicky vyznamné

Diferencialni diagnostika
° Siroka skupiny diferencialné diagnostickych skupin s poskozenim myokardu



Take home messages

PouZivejte jeden typ troponinu a vyhradné ,high sensitivity
stanoveni

“

Budte rezervovani k tzv. ,konvencnim” troponindm a POCT
stanovenim

Nespoléhejte na 99. percentil, i zmény pod 99. percentilem
jsou dulezité

Dynamika zmén je dllezitéjsi (princip delta)

Cim vy&&i troponin, tim hiFe; nejde o jen diagnostiku infarktu,
ale o identifikaci poskozeni myokardu



Podekovani

VSem organizatorim i ucastnikim akce MarathonlLab 2019

VSem pracovnikim laboratofi IKEM, VFN a Nemocnice
Frydek-Mistek

Firmam za financ¢ni podporu

A vam vSem za pozornost...
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