KARDIJALNI TROPONIN

- teorija i klinicka praksa -
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prema Medunarodnoj klasifikaciji bolesti, povreda i uzroka

smrti u tu skupinu pripadaju:
akutna reumatska groznica (100-102)
kronicne reumatske srcane bolesti (105-109)
hipertenzivne bolesti (110-115)
ishemicne (koronarna) bolesti srca (120-125)
pluéna bolest srca i bolesti plu¢ne cirkulacijje (126-128)
ostali oblici sréane bolesti (130-152)
cerebrovaskularne bolesti (160-169)
bolesti arterija, arteriola i kapilara (170-179)

bolesti vena, limfnih zila i limfnih ¢vorova, nesvrstane drugamo
(180-189)

ostale i nespecificirane bolesti cirkulaciiskoe sustava (195-199)



Kardiovaskularne bolesti o H7]7
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AKUTNI KORONARNI SINDROM [€"%5¢ )

¥ naglo smanjenje protoka krvi do srca
¥ zbog akutne opstrukcije koronarne arterije

angina
nestabilna angina
infarkt miokarda




* neravnoteza izmedu opskrbe i potrebe miokarda za kisikom

e ruptura aterosklerotskog plaka e

* ishemija
* nekroza

* potpuna nekroza nastupa za 2-4 sata

Death of heart tissue due
to blocked coronary artery



Stable angina or asymptomatic

Unstable angina or non-ST
segment elevation myocardial
infarction (UA or NSTEMI)

ST segment
elevation myocardial
infarction (STEMI)

Occiusive
thrombus

- . » T »
| | ! t-8
| ! |
’ ’ ’ . * f ’ , 1 |
| :
’ ’ ’ . 'O ’ . 4 ’
| 2
|
’ ’ » ’ + ’ 4 +
> 3 }
| i 5 |
- » . . $ . ’ ] - . ’ ’ . 4 ’
.- - - . e Bl I - - - . | - L - - . - - — o
| i
» » . - * L “ 0| . * '0 4 . c' *
| ! ! | i
——g - — e = - +—1 -IL - —4—o- -— -— —e—4 —t —— . —
» - - . . ? - - » . . . .
i | ! : 1 :
1 l } 1 ' |
> —-— > -——@ — -¢$— -Y—qr - -—?—7 —————— - b —o - — -Y —— Y —— ——
! 2 3
: : - e
SOUES WS . ~—e o —@—o v — e - - antd P 1 -L- *—@— o~ .
| i 1 | | |
} I | ] ) | | )
. e e ' s 'S




RAZLICITI SIMPTOMI

’ * mucnina i povracanje

o o * bolovi u vratu,

o v . « o .
muchina i povracanje Eeljusti ili gornjem

* bolovi u vratu, dijelu leda

celjusti ili ledima * bol u prsistu (ali ne
* bol u prsistu uvijek)

 nedostatak daha * nedostatak daha

* bol ili pritisak u
gornjem abdomenu

e vrtoglavica

e ekstremni umor



@ European Heart Journal (2012) 33, 2551-2567 EXPERT CONSENSUS DOCUMENT

eurorean  doi10.1093/eurheartj/ehs184

SOCIETY OF
CARDIOLOGY®

Third universal definition of myocardial infarction

¥

dokaz nekroze miokarda i klinickih pokazatelja ishemije




Koj

* Biljeg izbora je cTn (lili T)
* visoka specificnost za tkivo miokarda
« visoka dijagnosticka osjetljivost E====) RuleOUT, NPV

Najranije Postizanje najvece Vremenski period Specifi¢nost
povecanje (sati) vrijednosti (sati) povecanih vrijednosti (%)
Troponin T 3-4 10-24 10-14 dana 80
Troponin | 4-6 10-24 4-7 dana 95
CK ukupni 4-8 24-36 36-48 sati 57-88
CK-MB 34 15-24 24-36 sati 93-100
Mioglobin = 6-9 12-24 sati 70
BNP ili NT-proBNP koristan biomarker pri diferencijalnoj dijagnozi sréane i plu¢ne disfunkcije

Osjetljivost
(%)

>98
>98
93-100
94-100
75-95

Legenda: CK: kreatin kinaza, CK-MB: sr¢ani izoenzim kreatin kinaze, BNP: B-tip natrijuretski peptid, NT-proBNP: N-terminalni pro-B-tip

natrijuretski peptid.

Lenicek Krleza J. et al. Troponin i B-tip natrijuretskog peptida: laboratorijska dijjagnostika i klinicka upotreba u pedijatriji. Pediatr Croat. 2017;61:169-77



Cardiac marker concentration

drugi bilje

100 x ULRR

50 x ULRR

= Myoglobin
[ = CK-MB

. / e Troponin |
we= Troponin T
m— CK

- e | DH

[ , *ULRR: Upper
Limit Reference
Range

0 1 2 3 4 5 6 7 14

Time (days)

French JK, White HD. Clinical Implications of the new definition of myocardial infarction; Heart 2004; 90:99-106



European Heart Journal (2016) 37, 267-315
EUROPEAN doi:10.1093/eurheartj/ehv320

SOCIETY OF
CARDIOLOGY®

ESC GUIDELINES

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

elevation

simptomi ishemije

promjene ST segmenta ili poremecaj provodenja

pojava Q valova na EKG-u

dokaz gubitka funkcionalnog miokarda slikovnim tehnikama

K dokaz intrakoronarnog tromba angiografijom ili autopsijom

ﬁorast i/ili pad sréanih biljega (pozeljno hs-cTn) uz barem jednu vrijednost \
iznad gornje 99.te percentile referentnog raspona i barem jedno od nize
navedenog:

6 lternativa? \

CKMB masa iznad 99.-te percentile
kopeptin

J

otkrivanje reinfarkta

\_ J




Rule-out, rule-in algoritam

Suspected NSTEMI

v v v

' Oh<B ngl 0h >D ng/l
Oh <A*ng/l or  and Other or
 A0-1h <C ngll AO-1h >E ngll

v v v

A B C D E
hs-cTnT (Elecsys) 5 12 3 52 5
hs-cTnl (Architect) 2 D 2 52 6
hs-cTnl (Dimension Vista)* 0.5 5 2 107 19




@ ESC European Heart Journal (2019) 40, 237—269 EXPERT CONSENSUS DOCUMENT

European Society doi:10.1093/eurheartj/ehy462
of Cardiology

Fourth universal definition of myocardial
infarCtion (201 8) No myocardial injury?




DIFERENCIJALNA DIJAGNOZA

jedna povisena vrijednost cTn ne zna€i nuzno AIM K

MOGUCI UZROCI 1} cTn

Kroni¢na bubrezna bolest Mozdani udar
Hemodijaliza Rabdomioliza
Tromboza Ekstremni fizicki napor
Trauma Heterofilna At

Sepsa



Sto je hs-Tn?

Sto je 99.-ta percentila referentnog raspona?

Sto znadi porast i pad?

Troponin C

Dva mjerenja? U kojem intervalu?

Troponin |

Tropomyosin



Kako se definira high-sensitivity?

* analiticki kriterij !! - N\

e <10% CV na 99.-toj percentili

* hs-test moze izmjeriti koncentraciju u = 50% referentne populacije
iznad LoD

 veca dijagnosticka osjetljivost i niza specificnost od konvencionalnih
testova




99.-ta percentila? ]

* odnosi se ha zdravu populaciju

* metoda mora imati zadovoljavajucu preciznost na 99.-toj percentili
(CV £10%)

95" percentile

e kako ju odrediti?

Reference population

Concentration



@ E S C European Heart Journal (2019) 40, 237-269 EXPERT CONSENSUS DOCUMENT

European Society doi:10.1093/eurheartj/ehy462
of Cardiology

Fourth universal definition of myocardial
infarction (2018)

° ne preporuca se izraCunavanje 99.-te percentile prema dobnim skupinama

* preporuca se izrazavanje cTh prema spolu



Table 1. Scorecard designations of cTn assays.

Acceptance designation Total imprecision at the
99th percentile, CV%
Guideline acceptable =10
Clinically usable >10 to =20
Not acceptable >20
Assay designation Measurable normal values

below the 99th
percentile, %

Level 4 (third generation, hs) =95
Level 3 (second generation, hs) 75 to <95
Level 2 (first generation, hs) 50 to <75
Level 1 (contemporary) <50

Apple FS. A new season for cardiac troponin assays: It’s time to keep a scorecard. Clin Chem 2009;55:1303-6



Table 1. Analytical characteristics of commercial and research contemporary, POC, and hs-cTnl and hs-cTnT assays.?

LoD, 99th,
Company/platform/assay pg/L Hg/L Epitopes/antibodies® Detection tag
Contemporary assays
Abbott ARCHITECT <0.01 0.028 C: 87-91, 24-40; D: 41-49 Acridinium
Beckman Access 2 0.01 0.02 C:41-49; D: 24-40 ALP
Beckman Coulter Dxl 0.01 0.03 C:41-49; D:28-80 ALP
Ortho-Clinical Diagnostics Vitros 0.012 0.034 C: 24-40,41-49; D: 87-921 HRP
Siemens Centaur Ultra 0.006 0.04 C:41-49,87-91; D: 27-40 Acridinium
Siemens Dimension RxL 0.04 0.07 C:27-32; D: 41-56 ALP
Siemens VISTA 0.015 0.045 C:27-32; D: 41-56 Chemiluminescent
Tosoh AIA 0.06 <0.06 C:41-49; D: 87-921 ALP
Roche 4th generation cTnT 0.01 0.01 C: 125-131; D: 136-147 Ruthenium
POC assays
Abbotti-STAT 0.02 0.08 C: 41-49,88-91; D: 28-39,62-78 ALP
Alere Triage 0.05 <0.05 C: NA; D: 27-40 Fluorophor
bioMérieux Vidas 0.01 0.01 C: 41-49,22-29; D: 87-91, 7B9 ALP
LS| Medience PATHFAST 0.008 0.029 C:41-49; D:71-116, 163-209 ALP
Radiometer AQT90 cTnl 0.0095 0.023 C:41-49,190-196; D: 137-149 Europium
Radiometer AQT?0 cTnT 0.01 0.017 C:125-131; D:136-147 Europium
Response Biomedical RAMP 0.03 <0.1 C: 85-92; D: 26-38 Flourophor
Roche Cardiac Reader <0.05 <0.05 C:125-131; D:136-147 Gold particules
Siemens Stratus CS 0.03 0.07 C:27-32; D: 41-56 ALP
Trinity Meritas 0.019 0.036 C: 24-40; 41-49, D: 88-90, Fluorophor
137-148,190-196
ET Health 0.1 0.2 C: 87-91:D: 27-40 ALP
Nanomix 0.15 NA C: 87-91:D: 27-40 ALP
M/F,
hs-Assays ng/L ng/L Epitopes/antibodies Detection tag
Abbott ARCHITECT hs-cTnl 1.2/1.9 34/16 C: 24-40; D: 41-49 Acridinium
Beckman Coulter Access hs-cTnl 2.5 52/23 C:41-49; D: 24-40 ALP
Ortho-Clinical Diagnostics hs-cTnl 1.0 19/16 C:24-40, 41-49; D: 87-91 HRP
Roche E170 hs-cTnT 5 20/13 D: 125-131; C: 136-147 Ruthenium
Siemens Vista hs-cTnl 0.5 55/33 C: 30-35; D: 41-56,171-8 Luminescence
Singulex Errena hs-cTnl 0.09 36/30 C:41-49; D: 27-41 Fluorescence

 Assays not designated as cTnTare cTnl.
b C, capture antibody; D, detection antibody; NA, not available.




Jedinice za cTn? ng/L

laboratories [4]. In the same way the non-SI units for reporting of cTns,
ng/mL is not recommended. In order to improve patient safety, we
recommend that the reporting of cTns (I and T) is standardized in any
specimen or instruments they are measured. We wish to express a strong
recommendation for the reporting in whole numbers and for the use of
nanogram per liter (ng/L) as the standard unit for reporting cTns, which
is acceptable to the ‘Systeme Internationale’ (SI) of Measurement.

Barth JH et al. IFCC Working Group on Standardization of Cardiac Troponin. Recommendation to harmonize the units
for reporting cardiac troponin rresults. Clin Chim Acta. 2014; 432:166
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Fig. 1. Comparison of both 99th percentile values (circles) and percent measurable concentrations (boxes) in a presumably healthy
population for 19 cardiac troponin assays designated by hs (left), sensitive-contemporary (middle), and POC (right). mod-sens,
modified-sensitive [used with permission from Apple et al. (28)].

Apple FS et al. Cardiac troponin assays: Guide to understanding analytical characteristics and their impact on clinical care.
Clin Chem 2017,63:1,73-81




Dinamika promjene koncentracije cTn

@ESC

European Society

of Cardiology
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PORAST | PAD? @Eesc

of Cardiology

apsolutna ili relativna razlika?
e apsolutna razlika (ng/L) hs-cTn!

znacajna razlika?
* 50-60% ako je pocCetna vrijednost
e 20% za vrijednosti 2 99.-te perce
 10% za znacajno povisene koncen




HVALA NA PAZNJI
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