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TroponinT, |, C
Vétsina cTn vazana v myofibrilach
Do 8% cTn volne v cytosolu

(cTn = dvouvrcholové vyplavovani)

Unik cTn z myocytu = poskozeni membrany
pri nekréze myocytu = dg myonekrozy !
Stanoveni plazmatickych cTn — imunoassaye
(mysi protilatky)




AlM

disekce aorty

hypertroficka kardiomyopatie
aortalni stenoza

myokarditis, perikarditis, endokarditis
srdecni kontuze

tezke srdecni selhani

hypertenzni krize

tachyarytmie, bradyarytmie

plicni embolie, plicni hypertenze

kardioverze, kardiostimulace, endomyokardialni
biopsie, ablacnich vykony

Takotsubo ,syndrom* (neurokardiogenni omradent)




CMP, subarachnoidalni krvaceni

tezke selhani ledvin

infiltrativni onemocnéni typu sarkoidozy,
amyloidozy, sklerodermie, hemochromatozy
tezke popaleniny

rabdomyolyza

toxické pusobeni léku (adriamycin, 5-fluorouracil,..)
toxiny hadu

tezka hypotyreoza

sepse, tezka respiracni onem.

hypotenze

extremni zatez celeho organizmu 5




cTh ukazuji na nekrézu myokardu ne jen pri AIM !

Klinicka dg nekrézy myokardu = zvyseni
plazmatické koncentrace srdecnich troponint

Srdecni troponiny jsou pro myokard specificke !

Falesna pozitivita (cTnl) - protilatky proti mysimu
séru, heterogenni protill., revmatoidni f,, ...

High senzitive cardiac troponin |/T = vysoce
citlivé stanoveni srdecniho troponinu | nebo T

Hs-cTh - stanovitelny u vice nez 50% zdravych
osob.

(Ultra senzitive cTn)




e Po velké fyzicka zatéezi (cyklo zavod, maraton)
zvyseni cTn u 20% sportovcd.
— Uvolfiovani v disledku apoptozy ?
— Uvolnovani volného cTn z cytosolu ?
— Nekroza myokardu s obnovou ?

e V dusledku preanalitické a analytické nepresnosti
jsou cTn stanovitelné v krvi i u zdravych osob.

- pouziva blokovaci Cinidla a protilatky
pro blokovani heterofilnich protilatek
a nespecifickych interferenci.

* Hs-cTnl - rada moznych preanalytickych
nepresnosti a interferenci.




Potrebna preanalyticka opatreni pro cTnl

Advia Centaur hs-cTnl* Atellica hs-cTnl*

Collecting the specimen

* For serum specimens, complete clot formation should take place before centrifugation.

* Serum should be physically separated from cells as soon as possible from the time of collection

* Samples must be free of fibrin or other particulate matter. The presence of fibrin, red blood cells, or suspended
particles may lead to inaccurate results. Serum samples that contain suspended fibrin particles or erythrocyte stroma
must be re-centrifuged before testing.

* If clotting time is increased due to thrombolytic or anticoagulant therapy, the use of plasma specimens will allow for
faster sample processing and reduce the risk of micro-clots, fibrin or particulate matter.

* For plasma specimens, avoid transferring white blood cells or platelets from the layer located just above the red blood
cells

* |If a fixed angle rotor is used for centrifugation, care should be taken to avoid re-suspending cellular material (platelets)
upon removal from the centrifuge

* Keep tubes stoppered and upright at all times (Advia Centaur)

The limitations of the assay:

e The use of 1 sample type (either lithium heparin or serum) is recommended for troponin analysis when collecting
serial samples from the same patient.

* If clotting time is increased due to thrombolytic or anticoagulant therapy, using serum samples may increase the risk of
micro-clots, fibrin, or particulate matter. Lithium heparin plasma is the preferred sample type for patients undergoing
anticoagulant therapy



* Pro diagnostiku AIM - vzestup cTn nad
diagnostickou hranici nebo alespon jedna hodnota
nad diagnostickou hranici a nasledny zretelny
pokles (zejména po revaskularizaci).

* Pro diagnostiku myokardialni nekrozy z jinych
pricin nez AIM - cTn nad diagnostickou hranici.
Hodnoty nebyvaji moc vysoke (do 10 pg/l). Pokles
je casto pomaly.

zvysene casteji nez hs-cTnl - vyhoda
nebo nevyhoda ?




Cut-off = 99. percentil vysetreni zdrave
referencni populace s variacnim koeficientem
(diagnostickou nepresnosti) < 10%

99. percentil vyssi pro muze (doporucni ESC
zatim nezohlednuji, pouziva se spolecna
hodnota nebo nizsi), vétsi rozdily pro hs-cTn!

N

99. percentil vyssi pro vyssi vek
99. percentil podle metod !!!




99.percentil pro ruzné platformy hs-cTnT

Modular cobas e 411 cobas e 601 cobas e 602 cobase 801
E170 (18 18 min & STAT 18 min & 18 min & 18 min &
min) STAT STAT STAT

14 ng/L 14ng/L 14ng/L 14ng/L 14 ng/L

Interpretace referenci pacientli mezi
zdravotnickymi zarizenimi neni problem !




99.percentil pro ruzné metody hs-cTnl (cTnl)

_ Advia Centaur hs-cTnl* Atellica hs-cTnl* Dim. ExL hs- Dim. Vista hs-cTnl*
cTnl*

Intended Use Diagnosis of AMI
LoB/ LoD/ 10% CV 0.90/1.10-2.21/4.50 0.58/1.27/< 20 1.1/27/12 1.0/2.0/10
LoQ -20% CV ng/L 2.50 2.51 4 3
99th percentile 47.34 ng/L (n=2020) 45.20 ng/L (n=2007) 60.4 ng/L 58.9 ng/L
(combined) 22-91 years 33.21-64.30 ng/L (depending
Gender specific 99th Females: 36.99 (plasma) Females: 34.11 (plasma) and Females: 51.4 Females: 53.7
percentile (ng/L) and 39.59 (serum) 38.64 (serum) Males: 76.2 Males: 78.5
Males: 57.27 (plasma) & Males: 53.48 pg/mL (plasma) and
58.05 (serum) 53.53 (serum)

From Advia Centaur and Atellica hs-cTnl Pl: «Sample type,
gender and age had no statistically significant effect on
the 99th percentile»

% healthy indiv. > LoD 63% > 1.19 ng/L 75% > 1.27 ng/L TBD TBD

Velké rozdily podle:

* Vyrobce

 Metody/generace od stejneho vyrobce
* Pohlavi
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Zacatek dg maximum
vyuzitelného |vzestupu _
marker trvani
, vzestupu bez

nekrozy : , vzestupu

v periferni reperfuze

krvi (hod.) (hod.)
Hs-cTnl 12-30 1-10 dni
Hs-cTnT 12-75 1-15 dni
CK-MB mass 3-8 9-24 1-3 dny
CK 3-8 8-58 1-4 dny
Myoglobin 1-3 5-8 < 12 hod.
GPBB 0,5 1 < 4 hod.
h-FABP 0,5 1-3 -

14




Pri obtizich > 6 hod.
Rule-out:

* hs-cTnT =14 ng/l = 0,014 ug/l (99. percentil vysetreni souboru
zdravych Americanek ve véku 21-89 let, kdyz 99.percentil
vySetreni muzl 22 ng/l), NPV > 99%

* hs-cTnl rizné hodnoty podle vyrobcu!

Rule-in:

* hs-cTnT =14 resp. 52 ng/I (PPV 75%) ?

* hs-cTnl rtzné hodnoty podle vyrobcu!

e Rule-out - Rule-in = observacni zona (,,Seda zona“) .

Pri obtizich < 6 hod. a nizkych hodnoty hs-cTn pomaha velikost
zmeény za 1/2/3 hod. = delta (lepsi absolutni hodnota nez %)

* V doporucenich ESC hodnoty pro hs-cTnT Roche Elecsys
a hs-cTnl Abbot Architect a Siemens Dimension Vista




Doporuceni ESC 2015 pro casnou a rychlou dg AIM
s vyuzitim hs-cTn a delta 0/1 (0/3)

Suspektni non-STEMI
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' 0h<Bng/l 0 hz D ng/l
Oh<A*ng/l nebo a Jiné nebo
' A0-Th < Cng/l A 0-1h = E ng/l

!

A B C D E
hs-cTnT {Elecsys) 5 12 E 52 5
hs-cTnl (Architect) 2 5 2 52 6
hs-cTnl {Dimension Vista): 0,5 5 2 107 19

228



Doporuceni ESC 2015 pro hs-cTnT

Hodnoty pro hs-cTnT validovany ve velkych studiich (APACE,
APACHE, TRAPID AMI na vice nez 3000 pac.)

| \ \ |

v D! v v

Hs-cTnT < 12 Hs-cTnT 2 52
Hs-cTnT <5 ng/! ostatni ng/l
ng/l Ah < 3 na/l nebo

4 9 A1h 2 5 ng/l

J i

hs-¢ThT 25% (hs-cTnl 35%)




Cardiac Biomarker Kinetics

Comparing Troponin with CK-MB

50 -
e ‘s"‘ \ —— Troponin (large MI)
E 20+ —— CKMB
/ L —— Troponin (small MI)
10 - \ _ __ 99th percentile
“ with 10% CV
/ N

Multiples of the AMI cutoff |

Days after onset of AMI

Jaffe, A_ S., J. Ravkilde, R. Roberts, et al. It's Time for a Change to a Troponin Standard. Circulation. 2000: 1216-220.



Prognostické hodnoty cTnl a ¢cTnT stanovenych
konvencnimi metodami jsou srovnatelng, ale
prognosticka hodnota hs-cTnT je vyssi nez hs-cTnl

Roffi M, et al. 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). Eur
Heart J 2016; 37: 267-315.



Non-ischemic Troponin Elevations
Kidney Disease

« Tnl-Ultra did not differ °0% 7 | TnT p<0001
significantly between CKD . S Uu-iic
stages (P =0.6) | Tnip-oo

« Tnl (Siemens assay study)
levels increase in
approximately 1/3 of
predialysis patients

CKD 3 (GFR <60-30)
CKD 4 (GFR 29-15)
CKD 5 (GFR <15 or “ON DIALYSIS")

Lamb EJ, Kenny C, Abbas NA, et al. Cardiac Troponin | Concentration is Commonly Increased in Nondialysis Patients with CKD. Am J Kidney Dis
2007;49(4);507-516.
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Adjusted Odds Ratio for Death or Myocardial Infarction among Patients With
Abnormal Troponin T (0.1 ug/L) Levels in Relation to Creatinine Clearance Rates
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Aviles RJ, Askan AT, Lindahl B, et al. Troponin T Levels in Patients with Acute Coronary Syndromes, with or without Renal
Dysfunction. N Eng J Med 2002;346(26)-2047-52.




1. Dg malych akutnich i chronickych
myokardialnich lézi s vysokou senzitivitou

2. Diagnostika je casna !

3. Prognosticky vyznam

* Dg specifichost predevsim pro AKS je nizsi:
—> potreba opakovanych vysetreni cTn
—> vice dalsSich vys. (SKG, CT, NMR, ....)

Pacient profituje (muze a meél by profitovat) !




Vyhody hs-cTnT oproti hs-cTnl

Jednotneé hodnoty, jednodussi interpretace
Meneé preanalytickych interferenci

Velké studie k ovéreni senzitivity a specificity
cut-off hodnot, delta hodnot pro roul-in
i roul-out, k overeni rizikoveé stratifikace

Delta 0/1 |épe validovana a testovana
Vyssi vytéznost delty (75% rule-in/out)
Vetsi citlivost v nékterych situacich
VysSSi prognosticky prinos




Hs-cTn nejsou
zjednoduseni,
jsou urychleni
a zlepseni!

Dékuji za
pozornost !




