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Sunum Icerigi

* 1. Kilavuzlar temelinde AMI’da Troponin’in Yeri
e 2. Troponin Analitik Performansi
* 3. Troponin Interferansi

* 4. KY: BNP, NT-ProBNP ve MR-proANP



1. Kilavuzlar temelinde AMI’da Troponin’in Yeri
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Type 1MI: triggers
* Plaque rupture
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Type 2 MI: examples
» Severe hypertension
+ Sustained tachyarrhythmi
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Elevated Cardiac Troponins (with at least one value above the 99* percentile upper reference limit)

Myocardial injury is suspected

Y

Consensus Report 331 . ]

Repeat cardiac troponin

Turkish Society of Cardiology consensus report on the rational use of ¢
cardiac troponins in daily practice Rise and/or fall of troponin levels
AUTHORS: © Kaan Okyay', © Beste Ozben Sadi?, © Asife Sahinarslar’, ¢
@ Murtaza Emre Durakoglugil,  Can Yiicel Karabay’, © Semiha Emel Eryiikser, ol e

© Ozlem Giilbahar®, © Abdullah Tekin® Acute myocardial injury

REVIEWERS: @ Aylin Yildirn', © Biilent Girenek?, © Oduz Yavuzgil, © Ali Serdar Fak® ¢
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= Acute pericarditis/myocarditis
= Acute aortic dissection

* Cardiac contusion

Cardiac interventions

Acute pulmonary embolism
Respiratory failure

= Acute ischemic stroke

= Sepsis etc.

Check presence of myocardial ischemia

Y

* Symptoms
Conditions associated with acute myocardial No * ECG changes
injury other than myocardial infarction - « Alterations in imaging modalities

« Demonstration of coronary thrombus

Y

Yes
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Acute myocardial infarction (type 1, 2 and 3)

Persistently elevated cardiac troponin levels
(<20% variation of troponin values)
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with chronic myocardial injury ¢

¢ Biochemical factors
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Preanalytical interferences
Heterophile antibodies etc.

>
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* Physiological (ageing)

* Chronic heart failure

* Hypertrophic cardiomyopathy

* Systemic diseases (end stage renal failure,
hypo-and hyperthyroidism...)

= Stable coronary artery disease etc.

Figure 2. Algorithm for the management of the cardiac troponin elevation
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Figure 7 |llustration of early cardiac troponin kinetics in patients after acute myocardial injury including acute myocardial infarction. The timing of
biomarker release into the circulation is dependent on blood flow and how soon after the onset of symptoms samples are obtained. Thus, the ability
to consider small changes as diagnostic can be problematic. In addition, many comorbidities increase ¢Tn values and, in particular, hs-cTh values, so
that elevations can be present at baseline even in those with myocardial infarction who present early after the onset of symptoms. Changes in cTn
wvalues or deltas can be used to define acute compared with chronic events, and the ability to detect these is indicated in the figure. Increased cTh val-

ues can often be detected for days after an acute event. cTn = cardiac troponin; URL = upper reference limit.
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Delta degerinin biiyiikliigii degisir:

klinik laboratuvarin
bu ayrimlari yapmaya yardimci olmasi
idealdir!



cTnI/T:

kardiyak hasarin
sensitif ve spesifik
biyobelirtecleridir.

hs-cTn tercih:
tanisal dogruluk ve
Hizl rule in/rule out

)

Patient presents with a suspected NSTEMI and
without an indication for immediate invasive angiography

[ Take hs-cTnat O hand | h/2 h ]
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ESC GUIDELINES

2023 ESC Guidelines for the management
of acute coronary syndromes

Developed by the task force on the management of acute coronary
syndromes of the European Society of Cardiology (ESC)
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Observe:

Klinik ve EKG ile birlikte
bireysel risk deqerlendirmesi,
30 giin icinde reinfakt vb

risk degerlendirme modelleri
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a: Only applicable if the[chest pain onset was >3 h prior]to the O h hs-cTn measurement.




Table S4 Assay specific cut-off levels in ng/L within the 0 h/1 h and 0 h/2 h algorithms

[ 0 h/1 h algorithm Very low Low No 1 hA High 1 hA ]

[ hs-cTnT (Elecsys; Roche) <5 <12 <3 >52 >5 ]
hs-cTnl (Architect; Abbott) <4 <5 <2 =64 =6
hs-cTnl (Centaur; Siemens) <3 <6 <3 =120 =12
hs-cTnl (Access; Beckman Coulter) <4 <5 <4 =50 =15
hs-cTnl (Clarity; Singulex) <1 <2 <1 =30 =6
hs-cTnl (Vitros; Ortho-Clinical Diagnostics) <1 <2 <1 =40 =4
hs-cTnl (Pathfast; LSI Medience) <3 <4 <3 =90 =20
hs-cTnl (Triage True; Quidel) <4 <5 <3 =60 =8
hs-cTnl (Dimension EXL; Siemens) <9 <9 <5 =160 =100

| 0h/2h algorithm Very low Low No 2 hA High 2hA |

[ hs-cTnT (Elecsys; Roche) <5 <14 <4 >52 >10 ]
hs-cTnl (Architect; Abbott) <4 <6 <2 =64 =15
hs-cTnl (Centaur; Siemens) <3 <8 <7/ =120 =220
hs-cTnl (Access; Beckman Coulter) <4 <5 <5 =50 =20
hs-cTnl (Clarity; Singulex) <1 TBD TBD =30 TBD
hs-cTnl (Vitros; Ortho-Clinical Diagnostics) <1 <2 <3 =40 =5
hs-cTnl (Pathfast; LS| Medience) <3 <4 <4 =90 255
hs-cTnl (Triage True; Quidel) <4 TBD TBD =60 TBD

The cut-offs apply irrespective of age, sex, and renal function. Optimized cut-offs for patients above 75 years of age and patients with renal dysfunction have been evaluated, but not
consistently shown to provide better balance between safety and efficacy as compared with these universal cut-offs.*%*! The algorithms for additional assays are in development: hs-cTn
T on Elecsys (Roche), hs-cTn | on Architect (Abbott), hs-cTn | on Centaur (Siemens), hs-cTn | on Access (Beckman Coulter), hs-cTn | on Clarity (Singulex), hs-cTn | on Vitros (Clinical

Diagnostics), hs-cTn | on Pathfast (LS| Medience), and hs-cTn | on TriageTrue (Quidel).
hs-cTn, high-sensitivity cardiac troponin; TBD, to be determined.*31:67-

88b

© ESC 2023



Rapid ‘rule-in” and ‘rule-out” algorithms

 MI'in basvuru aninda tespitinde: hs-cTn
»daha yliksek hassasiyet ve tanisal dogruluk nedeniyle siire kisaldi, tani gecikmedi:
v"acil serviste daha kisa siire kalma,
v'daha diisiik maliyetler ve

v'hastalar icin daha az tanisal belirsizlik anlamina gelir.

:- 0/1 saat algoritmasi (en iyi secenek) veya 0/2 saat algoritmasi (2. en iyi segenek):

4 A\
v'Rule-out icin optimum esikler, en az %99 sensitivite ve NPV saglayacak sekilde,

\\/Rule-in icin optimum esikler, en az %70 PPV saglayacak sekilde secilmistir. )




8.2. In-hospital care
8.2.2.3. Biomarkers for risk assessment

e Tanisal faydanin 6tesinde, baslangic¢ cTn seviyeleri, klinik ve EKG
degiskenlerine ek olarak, kisa ve uzun vadeli mortalite riskini tahmin etme
acisindan prognostik bilgi saglar.

* hs-cTn T ve l'in karsilastirilabilir tanisal dodruludu olsa da,/hs-cTn T'nin|
[mortalite acisindan biraz daha yiiksek prognostik dogrulugu vardir.

* hs-cTh seviyeleri ne kadar yuiksekse, 6lum riski de o kadar yuiksektir.

* Serum kreatinin ve eGFR de tum AKS hastalarinda belirlenmelidir ctink
bunlar prognozu etkiler ve GRACE risk skorunun temel unsurlaridir.

* BNP ve NT-pro BNP, cTn'ye ek olarak olum ve akut kalp yetersizligi riski ve
AF gelisimi hakkinda prognostik bilgi saglar.
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Acll sarvizste 5T yikselrmesiz mivakart enfarkiibsi (MSTME) siphes lle geben hastalarda yOksak duyarhlikl kardwak tropanin
the-cTny dlcirmlen ile kullamlan O sa. kapsama we diglama algontmalan. O sa. ve 1 a0 ilk kan testinden sanra geden
sireyl ifade etrmekiaedin hs-cTn konsantrasyanunun gok disgik olmas durumunda HETME tans baglangig agamasinda
bile diglanabilin. Baglangigtak dizeylere brikie b saat igindge anlamli bir yiksedme olmamah duremonda da HSTME
diglanabilir. Hasta bagvurdufu sirada digdlen h-cTn konsanirasyonue en azindan orta dizeyoe yiksek e ya 48 ilk bir saat
igince belirgin e yikselmea gisteryorsa b hastalarda yilksek olasilikla NSTME tanisi S62 konusudur. Sinr degerlari este
dzgil olarak dedigmektadin. Diger ha-cTn testlar ian sinr dederen halen gelistirme asamasindadir,

Sekil 2.4. 0-1 Saat Troponin Tami Algoritmasi
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Troponin Degerlendirme

» Kardiyak troponinler tanyr belirleme ve riski siniflandirmada onemli bir rol oynamakta,
MSTEMI Jle kararsiz anjinanin ayrimina olanak saglamaktadir. Bu nedenle Troponin
olglimu (sensitif veya tercihen high-sensitif ) yapilmalidir.

|b Troponin kiealin kinaz (CK) veya izoenzimi CKMB ve [miyaglnhin gibi klasik kalp]
enzimlerine) gtre daha Gzgll ve duyarl bir belirtectir. [Kardiyak tropanin dizeylerinin )

ylkselmesi miyokart hiicre hasarnini gdstermektedir.

» Kardiyak troponin diizeylerinin yiikselmesi miyokart hiicre hasanni gdéstermektedir.
Yirlilmis veya asinmig bir plakian kopan trombositlerden zengin trombislerin disialde
embaoliler olugturmasi sonucu NSTE-AKS gelisebilmektedir.

» (O halde troponin aktif trombiis olusumunu gésteren bir belirteg olabilir. Miyokart iskemisi
ortaminda (g&dds adnsi, EKG dedisiklikleri wveya yeni olusmus kalp duvan hareket
anormallikleri) troponin dilzeylerindeki artis miyokart enfarktiisiiniin gtstergesidir.

» Miyokart enfarktisG hastalannda ilk kez bulgular ortaya ¢iktiktan sonraki yaklagik 4 saat
iginde troponinler yiikselir. Kontraktil bilesenlerde proteoliz nedeniyle troponinler 2 hafta
kadar yiksek dizeyde kalabilir. NSTE-AKS'de kiiglk gapl troponin yikselmeleri genellikle
48-72 saat iginde kaybolmaktadir.

» Tropenin T ile troponin | arasinda gnemli bir farkhlik yoktur. Caligma sonuglarindaki
farkhliklar dedisik calismaya katilma kriterleri, Srneklem kaliplarindaki degiskenlikler, farkh
tanigal simir degerleri olan analizlerin kullanilmasiyla agiklanmaktadir. Klinik ocrtamda
taniyl dislama (negatif dngdrdiriict deder) veya dodru tani koydurma yetisi yiksek bir
test gok blyik Snem tasimaktadir. Miyokart enfarktiisi icin kardiyvak troponinin tam
koydurucu sinir dederi, Ust referans sinirda kesinsizlik (degigkenlik katsayisi) orani =%10
olan bir analiz yontemiyle dlgildiiginde normal referans popiilasyonunda 99. yiizdelik
dilimi asan (Ust referans sinir) dederdir. Birkag calismada bu simir degerin faydasi
kanitlanmigtir. Eski kugak troponin T ve | analizlerinin bir cogu kesinlik kriterlerini yerine
getirememektedir.
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invaziv anjiyografi endikasyonu yoksa J

|

hs-cTn’i O.saatile 1. veya 2. saatte al

Diger iki yolaktan Yiitksek baslangic hs-
herhangi birinin cTn’i VEYA hs-cTn'nin

kriterlerini karstlamayan 1. veya 2. saatte
hastalar yiikselmesi

Cok diistuk baslangic

hs-cTn’i VEYA diisiik

baslangi¢ hs-cTn’nin
1. veya 2. saatte

yiikselmemesi 2

'
]
i
'
:
v

a: Acil servise NSTEMI siiphesiyle bagvuran hastalarda yiiksek hassasiyetli kardiyak
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Sekil 2.5. Bagvuru Sirasinda ve 1. veya 2. Saat Troponin Tani Algoritmasi
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FIGURE 48.6 Structure of cardiac troponin (cTn) complex and troponin forms released after myofibril
necrosis. cInl, Cardiac troponin |; ¢TnT7, cardiac troponin T. (From Gaze DC, Collinson PO. Multiple
molecular forms of circulating cardiac troponin: analytical and clinical significance. Ann Clin Biochem

2008;45:349-59. Figure courtesy Paul Collinson.)




cobas’

sys Troponin T
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English Chemistry (IFGC) recently observed that only 11 out of 31 of contemporary
troponin tests can measure the 99" percentile URL with adequate precision
] (<10 % CV at the cutoff) and therefore mggy tests are used with higher
cutoffs (such as their analytical 10 % CV).2 Higher cutoffs produce higher
System information estimates of clinical specificity and positive predictive value (PPV), but tend

Short name | ACN (application code number) Apphcanon ‘ to underestimate clinical sensitivity and negative predictive value (NPV)."

[For use in the USA only

TNT-G5ST | 10144 | 9 minutes (STAT = Test principle

Short Turn Around Sandwich principle. Total duration of assay: 9 minutes.
Time) = During a 9-minute incubation, antigen in the sample (30 L), a
biotinylated manoclonal cardiac troponin T-specific antibody, a
Intended use o - o _ monoclonal cardiac troponin T-specific antibody labeled with a
Immunoassay for the in vitro quantitative determination of cardiac_ ruthenium complex?, and streptavidin-coated microparticles react to
troponin T (¢TnT) in lithium heparin plasma. The immunoassay is intended form a sandwich complex, which is bound to the solid phase.

to aid in the diagnosis of myocardial infarction. L . . . .
- R ; - = The reaction mixture is aspirated into the measuring cell where the
The electrochemiluminescence immunoassay “ECLIA” is intended for use microparticles are magnetically captured onto the surface of the

on cobas e immunoassay analyzers. electrode. Unbound substances are then removed with ProCell Il M.
Summary Application of a voltage to the electrode then induces chemiluminescent

Troponin T (TnT) is a component of the contractile apparatus of the striated emission which is measured by a phoomultiplier.

musculature. Although the function of TnT is the same in all striated * Results are determined via a calibration curve which is instrument-
muscles, the cardiac isoform of TnT originating exclusively from the specifically generated by 2-point calibration and a master curve provided
myocardium (cadiao TnT, molecuar weight 367 KDa) leary difers rom v the cobas fink

The Elecsys Troponin T Gen 5 assay employs two monoclonal antibodies
specifically directed against human cardiac troponin T.'*' The antibodies
recognize two epitopes (amino acid position 125-131 and 136-147) located
In the central part of the cardiac troponin | protein, which consists of

288 amino acids.

The Elecsys Troponin T Gen 5Ca| ot Troponin T Gen 5)
contain recombinant human cardiac troponin T The
rec. hcTnT is isolated from cell culture of E. coli BL21 containing a

pET vector with human cardiac troponin T isoform 3 gene. After
fermentation, the cells are disrupted by sonication and rec. hcTnT is purified
by ion exchange chromatography. Purified rec. hcTnT is further
characterized by SDS PAGE, Western blotting, immunological activity, and
protein content.'®

When switching from a troponin assay with a higher cutoff to the new

cTnT Gen 5 assay using the 99" percentile upper reference limit (URL) of a
healthy cohort, users should be aware that clinical performance estimates
may vary.”.18 By current universal definition of the disease (AMI), the

99" URL should be used as a diagnostic cutoff of AMI,> and is endorsed by
major local guidelines.2819 Yet, the International Federation of Clinical

cobas’

?ecsys Troponin T(hs |

REF (i W SYSTEM
' [cobas e 402
09315357190 09315357500 300 S
cobas e 801
English In addition, 4 multicenter trials involving more than 7000 patients have

. . shown that cTnT is also useful to identify patients that benefit from
System information anti-thrombotic therapy (GPIIb/llla inhibitors, low molecular weight

ACN (application code ... heparin).%%3%%

number) pplication The results of a sub-study of the PLATO trial, involving 9946 patients
hospitalized for NSTE-ACS, also support the use of ¢TnT-hs testing to
identify which NSTE-ACS patients will benefit most from an aggressive anti-
platelet treatment strategy.*”

Cardiac troponin has been reconfirmed as the preferred marker of
mvocardial injury in the new quidelines for the diaanosis and treatment of

Short name

TNTHSX 10239 18 minutes

TNTHSSTX 10240 9 minutes (STAT = Short
Turn Around Time)

The Elecsys Troponin T hs assay employs two monoclonal antibodies

85,86 tibodies recognize two
epitopes (amino acid position 125-131 and 136-147) Jocated in the central
part of the cI'nT protein, which consists of 288 amino acids.

The Troponin T hslcalibrators (Troponin T hs CalSet) contain recombinant
human cardiac troponin T|(rec. hcTnT). The rec. heTnT is isolated from cell
culture of E. coli BL21 containing a pET vector with human ¢TnT isoform

3 gene. After fermentation, the cells are disrupted by sonication and

rec. hcTnT is purified by ion exchange chromatography. Purified rec. hcTnT
is further characterized by SDS PAGE, Western blotting, immunological
activity, and protein content.?”

The International Federation of Clinical Chemistry (IFCC) has assigned the
term “High-sensitivity (hs)” to ¢Tn assays that have a CV of < 10 % at the
goth percentile value and > 50 % of the detectable values above the Limit of
Detection in a healthy reference population of both genders.8 Compliance
to these 2 criteria have been externally confirmed.#
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Bu sonuglara gore 2 olasi durum diistinGlmustar:
1)

Bu 6rnegin sonuglarina gore Troponin T'deki yluksekligin sebebinin interferans olabilecegi
disunulmustar.

2.a)

Troponin T ve Troponin | hem iskelet hem de kalp kasinda bulunmaktadir. Ancak, Troponin T ve
Troponin | proteinlerinin aminoterminal ucundaki aminoasit sayilari kalp kasi ile iskelet kasi
arasinda farklilk gostermektedir. Troponin T icin bu fark 11 aminoasit olup, Troponin | igin 31
aminoasittir. Aminoasit sayisindaki bu farklilik Troponin igin gelistirilen immunoassay yontemlerini

pati; polimiyozit, dermatomyozit vb.) daha ¢ok etkilenmektedir.!!!
Ek olarak hastanin; Total CK, CK-MB (Kiitle), AST, Myoglobin degerlerindeki yikseklik dikkat
ekmektedir. Bu yonden bakildiginda hastanin iskelet kasi hastaliklar (myopatiler) agisindan

yrintih degerlendirilmesi &nerilir.
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k olarak hastanin; Total CK, CK-MB (Kitle), AST, Myoglobin degerlerindeki yiikseklik dikkat
mektedir. Bu yonden bakildiginda hastanin iskelet kasi hastaliklari (myopatiler) agisindan
L\mntah degerlendirilmesi dnerilir.

2.b)

Hastanin medikal hikayesinde somatropin (GH analogu ilag) kullandigi dikkat gekmektedir.
Literatirdeki bir vaka sunumunda, akromegali ile takip edilen bir hastanin artan IGF-1 dizeylerinin
Troponin T diizeylerini de arttirdigi gosterilmistir./?) Bu sebeple hastadan serum IGF-1 dizeyi
cahsilmis ve IGF-1 dizeyi referans araligi diginda tespit edilmistir. (Sonug: 707 ng/mL, Referans
Araligi: 120-501 ng/mL)

EFERANSLAR: s
1) Tietz Clinical Chemistry and Molecular Diagnostics, 6 Edition

2] Acromegaly as an endocrine form of myopathy: case report and review of literature
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* Ticari (Roche) cTnT analizlerine ¢apraz
reaksiyon gosteren noromuskuler iskelet
hastaliklarinda ifade edilen bu izoformlari veya
immiinoreaktif proteinleri tespit etmeyen
cTnT analizi icin antikor ciftlerinin secilmesi!:
yvanls pozitif miyokardiyal hasar

* Son zamanlarda, bir POC hs-cTnT testi (Pylon,
ET Healthcare) Cin'de (cFDA tarafindan) klinik
kullanim icin onaylanmistir; bu testin iskelet
kasi interferansi yoktur, cinkU antikorlari
Roche antikorlarina kiyasla farkl epitoplari
yakalar ve tespit eder.

TABLE 48.1 Analytical Characteristics of Commercial and Research High-Sensitivity Cardiac
Troponin | and T Assays as Stated by Manufacturer
Epitopes
Company/Platform/ LoD 99" % %CWat 10% CV  Risk Recognized by Detection
Assay lpa/Ll  (pg/L) ggh lpg/L) Stratification  Antibodies Antibody Tag
Contemporary Assays
Abbott <0.01 0.028 15 0.032 Mo C:B7=91, 24-40, Acridinium
ARCHITECT O 41-49
Beckrnan Coulter [iNx)| 0.04 14 0.06 Yes C: 41-48; D: 24-40  ALP
Accass 2
Rocha E170 oo =0.01 18 0.03 Yes C: 125-131; Ruthanium
DO: 136-147
Siemens Centaur Ultra 0006 0.04 10 0.03 Yes C:41-48, 87-91; Acridinium
O 27-40
Siemens Dimension BxL 0,004 0.07 20 0.14 Yes C: 27-32. D: 41-66  ALP
Siemans VISTA 0.ms 0.045 10 .04 Yes C:27-32, D0 41-86  Chemiluminescent
Tosch AlA 0.06 =0.06 85 0.09 Mo C:a1-49, D 87-81  ALP
QOrtha Vitras ECI ES 0.m2 0.034 10 0.034 Yes T 24-40, 41-49; HRP
0O: g7-91
Point-of-Care Assays
Abbot -5TAT 0.02 0.08 16.5 0.10 Yes C:41-49, 88-91; ALP
D 28-39,62-78
LSl Medience 0.008 0.025 51 0.014 Mo C:41=49;, D:71= ALP
PATHFAST 116, 163209
Quidel/slare Triags True 1.9 26/14 65 8.4 M NP (not provided) Fluarophore
he-cTrl (MF)
Radiemeter AQTI0 eTnl 0.009 0.023 127 0.039 A C:41-49, 190-195.  Europium
O 137-149
Radiometer QT30 ¢TnT 001 0.7 200 0.03 A C 128131, Europium
0:136-147
Responsa 0.03 =01 18.5 0.21 M C: B5-02; Fluarophare
Biomadical RAMP O 26-38
Roche Cardiac Reader <0.05 <0.05 M MN& Mo C: 125-131; Gold particles
0:136-147
Siemens Stratus CS 0.03 0.07 10.0 0.06 Yes C: 27-32. D 41-56 ALP
Siermens Atallica VTLI 1.6 279 6.1 6.7 Mo C: 41-49, Gold nanoparticles
he-cTnl {MIFL DO: eTnC,
2 antibodias in
20-100 range
High-Sensitivity M/F % Mormals
Assays ng/L (ng/L} ng/L Measurable
Abbott ARCHITECT 1.2 34116 =<G.0 3 96 C: 24-40, Acridinium
he-cTnl O: 4149
Beckrnan Coulter 21 11/ =50 33 BO C: 41-49; ALP
Accass hs-cTnl O 24-40
Qrthe Vitres he-cTnl 1.0 19/16 <50 6.5 75 C: 24-40, 41-48 HRP
D: 87-91
Rocha E170 hs-cTnT 5 20013 <d.0 13 75 C136-147, Ruthaniurm
[Gan & USA)} D 125131
Siemeans Atallica hs-cTnl 1.6 B34 = Xi] <6 M C: 41-60

C: 41-50, 171-150
D: 29-34

Gold nanaparticles

Se-spacitic 99th percaentilas.

£, Female; hs-cTnl, high-sansitrity cardiac troponin |; L0, imit of detecton; A4 male;
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Review

Panpan Lv, Peng Zhang, Yuxiang Dai* and Junbo Ge*
Understanding the circulating forms of cardiac
troponin: insights for clinical practice

1670 =— Lvetal.: Circulating forms of cardiac troponin
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FIGURE 48.7 Western blot analysis of endogenous cardiac tro-

* Miyokardiyal yaralanmadan sonra / genetik yatkinlik:
hem dokuda hem de kanda birden fazla ¢Tn form
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Differences between cardiac troponin I vs. T
according to the duration of myocardial
ischaemia
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Aims Cardiac tropenin T (¢TnT) and tropenin | (cTnl) are expressed as an obligate 1:1 complex in the myocardium. However,
blood levels of cThl often rise much higher than that of ¢ TnT in myocardial infarction {MI), whereas cTnT is often higher in
patients with stable conditions such as atrial fibrillation. Here we examine high-sensitive (hs) €Tnl and hs-cTnT after different
durations of experimental cardiac ischaemia.

Methods  hs.cTnl, hs-cTnT, and the hs-cTnT/hs-cTl ratio were measured in plasma samples from rats before and at 30 and 120 min

and results after 5, 10, 15, and 30 min of myocardial ischaemia. The animals were killed after 120 min of reperfusion, and the infarct

volume and volume at risk were measured. hs-cTnl, hs-cTnT, and the hs-cTnT/hs-cTrl ratio were also measured in plasma
samples collected from patients with ST-elevation myccardial infarction (STEMI). hs-cTnT and hs-cTnl increased over 10-
fold in all rats subjected to ischaemia. The increase of hs-cTnl and hs-cTnT after 30 min was similar, resulting in a hs-cTnl/hs-
eTnT ratio arcund 1. The hs-cTnl'hs-eTnT ratio was alse arcund 1 in blood samples collected at 120 min in rats subjected to
5 er 10 min of ischaemia where no localized necrosis was observed. In contrast. the hs-cTnl/hs-cTnT ratio at 2 hwas 3.6-5.5
after longer ischaemia that induced cardiac necrosis. The large hs-cTnlfhs-cTnT ratio was confirmed in patients with anterior
STEML.

oelyawo dnoranuapese;rsdiy Woy papeojuMo

Conclusion  Both hs-cTnl and hs-cTnT increased similarly after brief periods of ischaemia that did not cause overt necrosis, whereas
the hs-cTnlths-cTnT ratio tended to increase following longer ischaemia that induced substantial necrosis. A low
hs-cTnl’hs-cTnT ratio around 1 may signify non-necratic ¢Tn release.
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Figure 5 Cardiac troponin levels in patients with anterior ST-elevation myocardial infarction. (A) Temporal changes in high-sensitive cardiac troponin
I and high-sensitive cardiac troponin T levels, and (B) high-sensitive cardiac troponin I/ high-sensitive cardiac troponin T ratio in patients with anterior
ST-elevation myocardial infarction following percutaneous coronary intervention. The results are present as median with standard error. *P < 0.05.
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Cardiac troponins: are there any differences between T and 1?
Marco A. Perrone®®, Simona Storti®, Stefano Salvadori®, Alessandro Pecori¢,
Sergio Bernardini®, Francesco Romeo®, Paolo Guccione® and Aldo Clerico®
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Kinetics of high-sensitivity cardiac troponln | (@) and high- sensitivity cardiac troponin T (b) concentrations in 59 patients with AMI, respectively
measured with Architect®?3® and ECLIA®" methods are reported in the figure. The high-sensitivity cardiac troponin | (Y-axis, a) and high-sensitivity
cardiac troponin T (Y-axis, b) concentration were normalized using the peak value (i.e. using the ratio between the value measured and the maximum
value observed in the patient). The kinetics of cardiac troponin concentrations were interpolated by means of spline analysis. The interpolated curve
was indicated by a continuous red line. The 95% confidence limits of curve interpolation are also indicated by a grey zone.



Analiz Spesifikasyonlari

* hs formatina donlisiim oraninin artmasiyla:

»AACC (ADLM) Academy
»|FCCTF-CB ile

is birligi icinde uzman gorus birligi onerileri

v’ Analitik-klinik peformans
v'Uretici-klinik lab
v'Analitik-preanalitik

Analitik oneriler
AACC Academy,

IFCC C-CB, Global Task Force,
Cardiology and Epidemiology Societies vb

BOX 48.4 Clinical Laboratory Practice
Recommendations for Use of Cardiac
Troponin in Acute Coronary Syndrome:

Expert Opinion From Academy of the AACC
and the Task Force on Clinical Applications
of Cardiac Bio-Markers of the IFCC

1.
2.

3.

4.

10.

Quality control (QC) utilization

Assay limits validating the lower reportable analytical
limits (LOD)

Units to use in reporting measurable concentrations for
patients and QC materials

99th percentile sex-specific upper reference limits defin-
ing the reference interval

Criteria required to define hs-cTn assays

Communication with clinicians and laboratory role in edu-
cating clinicians on the influence of preanalytic and
analytic issues that confound assay results

. Authors/manuscripts need to document preanalytical/an-

alytical variables on hs-cTn assays

Harmonizing and standardizing assay results and role of
commutable materials

Time to reporting of results from sample receipt and
sample collection

Changes in hs-cTn concentrations over time and role of
both analytical and biological variabilities in interpreting
results of serial blood collections

AACC, American Association for Clinical Chemistry; LOD, limit of
detection.




AACC (ADLM) Academy, IFCC C-CB

* Oneri 1:

* hs-cTn analizleri icin laboratuvarlar

»glinde en az bir kez

»en az li¢ farkh QC materyali konsantrasyonu olgcmelidir:

v'Konsantrasyon 1: LOD ile cinsiyete 6zgii en diistik 99. yuzdelik arasi

v’Konsantrasyon 2: Cinsiyete 6zgi en yiiksek 99. yuzdelik URL'ye yakin
ancak ondan daha yiiksek (yiizde 20 dahilinde)

v’Konsantrasyon 3: raporlanabilir cTn sonuglarinin iist analitik araligini
zorlayan bir konsantrasyon

v



trop verifikasyon - Excel

E (j a - Dosya Girig Ekle Sayfa Diizeni Formiiller Veri Gozden Gegir Gorindim Q Ne yapmak istediginizi séyleyin...

Dosya Giris Ekle Sayfa DU

B1 - Je A B C | D E F G H I I L M
4 Person entering data:|GIZEM TAS | Instructions:
5 | Date: September 10, 2025 1) Select "Reset Data” to start verification process.
6 | Laboratory: Uygulamali Metod Verifikasyonu - TKBD - ¢ 2) Enter values into blue cells.
7 Measurand: hs-Troponin T 3) Review Pass/Fail results in yellow cells.
A B c 8 | Units: ng/L
1 TEST Qcl Qcll 9 | Candidate measurement procedure: TnT
2 27,8 2094 10 | Reset Data
11 | Study Factors:
3 | 27,5 2091 12 | Number of days (1 run per day): 5
4 28,8 2080 13 | Number of replicates per day: 5 Note: Calculations will anly be performed on complete studies
5 : 27,9 2048 1;-_ Number of samples: 2 with entered data over 5 days with 5 replicates per day.
6 28,2 2037 16 | Sample 1 data in units: cTnT Sample 1 results in units:
7 | 29,8 2178 17 Replicate  Day 1 Day 2 Day 3 Day 4 Day 5 Imprecision Summary (% CV) Bias Summary (units)
8 | 29,6 2117 18 | 1 13,4 13,1 13,4 12,9 12,8 Within-run Within-lab Known 13,400
g 28,8 2057 19 2 13,4 13,2 13,1 13,5 12,8 Observed 1,894 3,210 Upper VL 13,958
10: 28,8 2191 20 3 13,6 12,2 13,3 13,1 12,5 Claimed 4,200 5,000 Lower VL 12,842
t D e |
] ] ; ’ . d ass? es es owed bias > es
12_ 25,7 2202 23: Observed results (units): Observed bias 0,316
13 | 28,4 2080 24| |n 5 5 5 5 5 N 25 Pass?.  Yes
14 28,7 2075 25 |Mean 13,560 12,800 13,280 13,100 12,680 Mean 13,084
| 26 SD 0.207 0. VL = verification limit
15 | 29,3 2129 | Instructions | Design | Data Entry | References | 1
16 29,3 2109
17 288 | 2077 Hasta testlerine baslamadan once, kabul edilebilir belirsizlik: tretici ile tutarh olmali
18 | 29,6 2091
19 | 30 2088
20 301 | 2103 Toplam analitik impresizyon,
21 29,7 2084 .
22 | Ortalama| 28,98 | 2107,75 vkisa (saatler, gu nIer, haftalar) ve
23 -0;757836 [ 51 9 . . . oo e . . . . .
— DL v'uzun (aylar, yillar: reaktif/kalibrator lotu varyasyonunun etkisini de icerir) sureli
24 ( CVa| 2,615032 | 2,463764 )
25 ~ @@ cihazlar arasi analitik varyasyonu icgerir;



Clinical Chemistry 70:3 1
497-505 (2024) vy Rewe@v@v)

Lower Limits for Reporting High-Sensitivity Cardiac
Troponin Assays and Impact of Analytical Performance
on Patient Misclassification

Absolute cut-off

O Low risk B Intermediate risk

97.5%

2.5%
D~

Fig. 1. The figure shows how assay shifts affect classification of patients who have an in vivo biomarker
concentration similar to the lower limit for reporting results that are applied. Upper panel: no shift,
50% are measured below the cutoff and 50% are measured above the cutoff. Middle panel: the assay
has shifted 1 analytical SD downward and 84% of patients are measured below the cutoff. Lower panel:
the assay has shifted 2 analytical SDs downward and 97% of patients are measured below the cutoff. Light
grey; rule-out, dark grey; rule-in/observe.




increment of 1 ng/L).

Table 1. Tabulated cutoffs with corresponding maximum allowable analytical coefficient of variation
from 2.5% to 20% significance that will produce reclassification of patient to intermediate risk of Ml
(0.5 ng/L above the decision cutoff) or low risk of Ml (0.6 ng/L below the decision cutoff plus an

Reclassification to intermediate risk due to
analytical variation

|

variation

[ Reclassification to low risk due to

analytical

|

Allowable CV (%) according to
percentage misclassifications
(z value, one-tailed)

Rule-out Rounded up

cut-off, concentration, 2.5%
ng/L ng/L (1.96)
<1 NA® NA
<2 1.5 25.5
<3 | 2.5 12.8
<4 3.5 8.5
<5 4.5 6.4
<b 3.5 5.1
<7 6.5 4.3
<8 7.5 3.6
<9 8.5 3.2

5%
(1.64)
NA
30.5
10.2
7.6
6.1
5.1

4.4
3.8

10%

(1.28)

NA
39.1
19.5
13.0

9.8
7.8
6.5
5.6
4.9

20%
(0.84)

NA
59.5
29.8
19.8
14.9
11.9

9.9
8.5
7.4

Rounded down
concentration, ng/L

0.4
1.4
2.4
3.4
4.4
5.4
6.4
7.4
8.4

Allowable CV (%) according to
percentage misclassifications

(z value, one-tailed)

2.5%
(1.96)

30.6
15.3
10.2
7.7
6.1
5.1
4.4
3.8
3.4

5%
(1.64)

36.6
18.3
9.1
7.3
6.1
5.2
4.6
4.1

10%
(1.28)

46.9
23.4
15.6
1.7
9.4
7.8
6.7
5.9
5.2

20%
(0.84)

71.4
35.7
23.8
17.9
14.3
1.9
10.2

8.9

7.9

“Abbreviation: NA, non applicable.




Conclusion

cTn esik degerlerine dayali tek orneklemli dislamanin guvenli ve verimli
oldugunu dnermektedir.

* Laboratuvarlar ve dis kalite degerlendirme saglayicilari,

v'analitik performans hedeflerini ve degerlendirmelerini gecerli protokole uyumliu
hale getirmeli ve

v'cTh testlerinin uzun ve kisa vadeli stabilitesini dikkatlice 6lcmelidir.

» Kilavuz gelistiricileri, Greticiler ve diizenleyici kurumlar, diistik
konsantrasyonlardaki analitik kalitenin testlerin klinik faydasini nasil
etkilediginin farkinda olmalidir.

°[Klinik kilavuzlar, olasi MI'li hastalarin arastirilmasinda, testin LOD'si kadar dﬁsﬁk}

* cTn 6lgimlerine dayali uzun vadeli risk izlemesi gerceklestirilirse, daha kat
kilavuzlar uygulanabileceginden analitik performans hedefleri yeniden
degerlendirilmelidir




Oneri 2:

* hs-cTn testine baslarken, klinik laboratuvarlar,
v'US disindaki: LOB, LOD veya
v'US FDA yonetmeliklerine gore: LOQ degerlerini dogrulamalidir.

»Bu parametreler, en az yilda bir kez veya gerektiginde daha sik
dogrulanmalidir



Oneri 3:

* hs-cTn'yi ng/L cinsinden tam sayilarla bildirin.
» Kalite kontrol degerlerinin raporlanmasi i¢in tek ondalik basamak

Y "D o T-c- 3
4 ‘ Gazi Universitesi Saglik Arastirma ve Uygulama Merkezi
S ?‘7 2|

TIBBi LABORATUVAR TETKiK SONUC RAPORU (Tibbi Biyokimya Laboratuvan)
v Ruhsat No : 265/01 SersfkaNa  KY-730-04KG-98-10-R15

Serfia Tariti: 03072018

Hastanin Adi, Soyadi

TC Kimlik

Dogum Tarihi, Cinsiyeti
Protokol / Dosya / islem No:

Tibbi Biyokimya Laboratuvari - Kardiyak Tetkik istek Zamani: Numune Kabul Zamant:
Tetkiki Isteyen: Numune Turu : Plazma 27/09/2025 23:42 28/09/2025 00:13
Prof.Dr. Okgan DERINOZ GULERYUOrnek No: 47805150 Numune Alma Zamant: Uzman Onay Zamane:
Cocuk Acil 27/09/2025 23:42 28/09/2025 01:26
Test Adi Sonu¢ Durum Birim  Referans Deferler Onceki Sonuclar
hs-Troponin T ([ <3 na/L <14 |

Onaylayan Doktor Onaylayan Doktor

Prof.Dr.0zlem GULBAHAR Dr.Ogr.Uyesi Niyazi Samet YILMAZ



Oneri 4:

* hs-cTn analizleri icin cinsiyete 6zgu sinir degerlere gore 99. yuzdelik
konsantrasyonlari raporlamak tGzere tanimlanmis bir referans
popiulasyonu kullanin.

»Bu Oneri, cagdas cTn analizleri icin gecerli degildir.

e Cogu laboratuvar:
* (1) Ureticinin insert referans araligini kabul eder,

* (2) bir referans araligi belirlemek icin yetersiz bir normal calisma
gerceklestirir veya

* (3) literatiirde yayinlanmis bir URL cut-off degerini kabul eder;
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Sty o Special Report

Analytical Considerations in Deriving 99th Percentile
Upper Reference Limits for High-Sensitivity Cardiac
Troponin Assays: Educational Recommendations
from the IFCC Committee on Clinical Application
of Cardiac Bio-Markers

Kristin M. Aakre @,"‘b'* Amy K. Saenger,"d Rick Body @,E’f'g Paul Collinson @,h’i Ola Hammarsten,)
Allan S. Jaffe,* Pete Kavsak,' Torbjern Omland,™" Jordi Ordonez-Lianos,® and Fred S. Apple“

v'Saglhk anketi kullanilarak: 426E/417K saglikh denekler
v'Hemoglobin Alc, NT-proBNP, eGFR, statin

v'99. persentil: nonparametrik, Harrell-Davis ve robust
(Reed/Dixon kriterleri)

v'Vakalar 19 ila 91 yaslari arasindaydi

Erkeklerin 99. persentilleri (ng/L)
kadinlardan daha yiuksekti.

Roche cTnT/Beckman-Abbott cTnl
kadinlarin %50'sinde
LOD cTn degerlerini 6lgmedi.



CINSIYETE OZGU HS-CTN 99.YUZDELIK URL'LER BELIRLENMELI VE
RAPORLANMALIDIR

» Kardiyovaskiuler hastaligi olan kadinlarda saglik ve hastalik
farkhhliklari belirgindir ve sonuclar kadinlarda kardiyovaskuler
hastaligi olan erkeklere kiyasla daha kotudur.

* Cinsiyete 0zgu URL'ler, hastaligin ve olasi kardiyovaskiiler riskin
daha fazla taninmasina yol acar ve ozellikle hs-cTnl'nin uzun vadeli
prognostik glicii kadinlarda daha yliksektir.

e Kadinlarda artan hs-cTn konsantrasyonlarina dikkat edilmesinin veya
tedavi edilmesinin sonuclar etkileyip etkilemeyecegi: randomized
clinical trial hs-cTn Optimizing the Diagnosis of Acute Myocardial
Infarction/Injury in Women (CODE-MI; NCT03819894)



Oneri 5:

e Saghkh erkek ve kadinlarin en az %50'sinde LOD veya uzerindeki
konsantrasyonlarda cTn'yi tespit etmeli!

POINTS TO REMEMBER

High-Sensitivity Cardiac Troponin Assays
Defined by:

*| %CV 10% or less at 99th percentile URL
«(cTn above the limit of detection (LOD) in 50% or greater of)
normal for both males and females individually, not for
.combined of both sexes. y

Values will be reported as whole numbers, in nanogram per
liter (ng/L), and sex-specific URLs




Oneri 6:

* Laboratuvarlar, hs-cTn analizlerini etkileyen preanalitik ve analitik sorunlarin
etkisi konusunda klinisyenlerle iletisim kurmaldir. |

»2 [ daha fazla cTn analizi kullanan: cTn analizlerinin farkhliklari aciklanmalidir.

Tibbi Biyokimya Prof.Dr. Ozlem
Laboratuvarlan GULBAHAR

12/08/2025 |Kardiyoloji

Karsilanmis |1

Istek Notu  Karslama Notu
Trop. interferansi ? J

Ve

12/08/2025

e

<
HASTANIN

- trop yiiksekmis. Mr da non kompaktion icin simirda denmis. Eko ekg istendi.
Trop interferansi ?




Oneri 7:

* hs-cTn dahil kardiyak biyobelirtecleri kullanan ¢alismalarin yazarlari, calisma
acisindan énemli olan

» preanalitik ve analitik degiskenleri belgelemeli ve
» postanalitik yorumlayici yaklasimlari konusunda agik olmalidir.

¢ PREANALITIK FAKTORLER:

Ornek alimi ve isleme: segilen numune matrisi ve tiipleri, santrifiijleme
zamanlamasi ve hizi, depolama stabilitesi

Hemoliz birgok cTn testi icin sorunludur (FN olb); Lipemi/ikter etkileyebilir

Hastayla iliskili faktorler: cTnT £%10'a varan sirkadiyen ritim: risk siniflandirmasi
veya kronik hastalik takibi icin test yapiliyorsa!; Biyotin!!! (FN olb)

Tanisal incelemeler: Stres testi veya orta ila yluksek yogunluklu egzersiz icin
siklikla kullanilan dobutamin (saglikli bireylerde bile cTn'de artislar olb)

* Sigara icmek: bilinmeyen nedenlerle cTn konsantrasyonlarini duslirebilir




HEMOLIZ
VE
BIOTIN

INTERFERANSI

Cardiac Troponin Assay Interference Table Designated by Manufacturer: Hemolysis and Biotin
IFCC Committee on Clinical Applications of Cardiac Biomarkers (C-CB) voszo2s

Hemolysis Blotin
5 Influenece of 2
Hemolysis Limit End user Eiotin used ; Influence of biotin
Company Assay Platform (Ao interlerence up ml;‘:’l'}':‘;m"e hemmolysis Acceplance eriteria® “:’"."":‘e“ in assay '"I}f”"'z'ﬁe Aceeptance criteria™ tm:'e‘-"n:"rm“ ::’;:M abave the threshokd
10 stated value) form ASSessment ntibody configuration o [+
Abbolt Disgnostics ha-cThl (OUS) ity |5;:iu|r?:;.!-nL] D Quabtative =10% No 4 Nio ND ) ND N MO
hs-cTal (US) ity cl::%?nﬁlﬁm D Quabtative S0 o No HD <105 4250 pgil D
hs-cTnl (OUS) ARCHITECT ISI;:iurr?al.!-dL] D Quakiative s10% No No HD MDD N ND
hs-cTal {US) ARCHITECT Islféu-ﬁ;!-nu ) fuabative =% No \ Mo HD / <1085 290 il WD
hs-cTnl (US) |-STAT System POC “:::%?“%'am ND Quabtative =10% ™ Yes 3480 pgil 210% 3490 pglL ND
1.0giL =108
Beckman Couller hs-cTal Dl 9000, Access 2. UniCel Dxl (40D gLy D QUAMLBe 238 nt i eTn <115 ngiL N Mo ND ND N N
&CLADDG, eCLADNNI, aCLE0ODR.
eCLADIOX, eCLAGOD, eCLAGOI, —
Lifotronic ha-cTal STAT #CLARIOp, eCLEADD, aCLEADD, 8 o D Qualitative® 0% M’ oy 3500 il =10% 3500 gL N
&CLABO0p, eCLECOD, eCLOR0D, {608 mgidL)
£CLIS00, eCLIBO0I
&CLADDN, eCLADINI, aCLE0ODp,
ECLADIOX, £CLAGOD, CLAGON, soal
hs-cTAT STAT eCLAGNOp, @CLEA0D, eCLEAD, (sa0 n?:;de'l [{0+] Cualitative’ +10% Yes' Yes' 300 wgiL =10% 300 pplL '
eCLABIOD, eCLE00D, eCLEG0D, .
019000, eC1a500i
500D, 18000, K600, 13000,
Maccura cTnl {3000L, 130005, 11000, 11000L. 1000 mygfdL D Quakiative £15% Yes Yes 1200 pgil £15% 1200 pgil ND
10005, B20, @00
800D, I800G, K600, 13000,
eTnT {300DL, 13000, 11000, 110D0AL, 500 mgdL ) fuabative £15% ves Yes 3000 il 2158 3000 Pyl WD
110005, B20, |00
{B00D IB000, KE000, 13000, s ai
cTal {300DL, 13000, 11000, 1100AL, o SD;,?m.ﬂL]. D Quabtative 0% es' ves' 30000 Pl =10% 0000 il ND
110005, [B20, @00 -a0D m
£.08 gL o ’ ;
Mindray hs-cTal ClLseres 0B maaL) ) Cuaniitative 10 ves Yes 500 il =108 3500 L WD
cTnl 10 gL , . . . )
PHC Corparation ETEIOUS PATHFAST (1,000 mgdL) D Quantiative 0% Mo N 1500 gl +2056 1500 gl ND
I:EEIEII“I.J"ﬂ PATHFAST n D;g ﬁ:cli-'dLl ND Quanttative ' 10 ™ N 1500 pgit’ 2058 1500 pgiL! ND
[ns-léirﬁl-[glu:q PATHFAST i D;g ﬁ:;-'du ND Quantkative’ 10 ™ No 1500 pgic’ 2058 1500 pgiL! ND
cl:.icEr.:-'nr:lLlllm PATHFAST i .n;g ﬁ;;mu D Quanikative’ 105 ™ No 1500 pgiL! 207 1500 pgiL! ND




Siemens 5gll -
Hoemens hs-cTnl (TNIH OUS) ADVIA Centaur XPIXPT (500 ) ND Qualitative’ £10% /r’e-s Yes 3500 pgiL \ £10% 3500 pglL ND
hs-cTnl (TNIHUS) ADVIA Centaur XPIXPT - o g’g‘; ” ND Qualitative' £10% Yes Yes 3500 pgiL £10% 3500 pglL ND
hs-cTnl (TNIHOUS) ADVIA Centaur CP 500 g’g'-m) ND Qualitative’ £10% Yes Yes 3500 pgiL £10% 3500 pglL ND
hs-cTnl (TNIHUS) ADVIA Centaur CP (503 r?‘llrgLde) ND Qualitative’ +10% Yes Yes 3500 pg/l +10% 3500 pglL ND
hs-cTnl (TNIHOUS) AellicaIM 5 ﬂsdﬂn'?gﬂ‘aL) ND Quantilative’ £10% Yes Yes 3500 pg/L +£10% 3500 pglL ND
hs-cTnl (TNIH US) Atellica I 5 ﬂ%ﬂn?g’:-du ND Quantitative’ £10% Yes Yes 3500 pgiL £10% 3500 pgiL ND
hs-cTnl (TNIHOUS) AtellicaCl s ﬂ%ﬂn?g’:-du ND Quantitative’ £10% Yes Yes 3500 pgiL £10% 3500 pglL ND
hs-cTnl (TNIHUS) Atellica CI 5 ﬂ%ﬂn'?;}‘:jn ND Quantilative’ £10% Yes Yes 3500 pg/L +£10% 3500 pglL ND
hs-cTnl (TNIHOUS) Dimension EXL I ﬂ.i(iﬂn‘?gl;al’aL) ND Quantitative’ £10% Yes Yes 300 pg/L +10% or £5 ng/L 1200 pgiL’ (-)
hs-cTnl (TNIHUS) Dimension EXL " ﬂtﬂn'?;}’au ND Quantitative’ £10% Yes Yes 300 pg/L £10% or +5 nglL 1200 pgiL’ o
hs-cTnl (TNIHOUS) Dimension Vista " ﬂ‘tiﬂn'?gl;:l‘aL) ND Quantilative’ £10% Yes Yes 300 pg/L +£10% 1200 pglL o
hs-cTnl (TNIHUS) Dimension Vista I ﬂ.i(iﬂn‘?gl;al’aL) ND Quantitative’ £10% Yes Yes 300 pg/L £10% 1200 paglL (-)
CTNI Dimension . ooy r?";, Ly ND Quantilative’ £10% No No ND NA NA NA
CTNI IMMULITE 2000 (515é0n?g:hm ND NP £10% No No 1500 pgiL £10% 1500 pglL ND
CTNI IMMULITE 2000 (515éﬂn'i;gﬂ_d|_) ND NP £10% No No 1500 pgiL £10% 1500 pglL ND

10.0 g/l Plasma
Acute care cTnl test pack Stralus CS (1000 M) ND Gara £10% No No ND ND ND ND
' . 10.0 g/L Plasma

hs-cTnl Atellica VTLI (1000 myit) ND e £10% No No 3150 pgiL £10% 3150 pglL ND
YHLO Biotech Co. iFlash-hs-cTnl iFlash 3000-C iFlash 1800-A 10.0glL ol Qualitative £10% Yes Yes ND ND ND ND

iFlash 1200-A iFlash 9000-A

(1000 mgfdL)




10glL

Radiometer POC Tnl AQTI0 FLEX (1000 mgdL) NP NP =10% NP NP 2600 pall 210 % 2600 pg/L NA
20gL ™ 1
TnT AQTI0 FLEX (200 mgldL) " ) NP 210% NP NP 2600 pg/L 210 % 2600 pall NA
RealMind Biotech hs-cTnl ACL2800, ACL2800S, MCLED, 509/ (+) Qualitative’ 510% Yes Yes 36.65 pg/L +10% 48.86 pg/L’ "
: AL (500 mgJdL) ! 65 p 86 pg/ :
. ACLZ2800, ACLZ2B00S, MCLEBO, 1.0 g/l 1 il 1 1
hs-cTnT AGI (100 mg/dL) (+) Qualitative =10% Ma Mo ND NA ND ND
. . Elecsys hs-cTnT 18 min ) 1.0 gL B 1.4 ng/L if cTn <14 ngL i ) £1.4 ng/L if cTn <14 ng/L
Roche Diagnostics ous Cobas eB01, eB02 (100 mg/dL) ND Quantitative 100 £10% if £Tn 214 ngiL Yes Yes 1200 pall 100 £10% if €Tn 214 nglL 1200 pg/L ND
Elecsys hs-cTnT 18 min N 1.0 gL —— 1.4 ng/L if cTn <14 ngL X _ £1.4 ng/L if cTn <14 ng/L
ous Cobes ed11 (100 mg/dL) ND Quantitalive 40, 709 if cTn 214 ngiL ves Yes 1200 pg/t 100 +10% if cTn 214 ngiL 1200 pgiL ND
e b 2.8 ng/L if cTn <14 ng'L £2.8 ng/L if cTn <14 ng/L
Elecsys 'E'LJC;”T g min Cobas 601, e602 [1(:1dcmg‘;deL] ND Quantitative  £20% if cTn 14-100 ng/L Yes Yes 1200 pgiL +20% if £Tn 14-100 ng/L 1200 pgiL ND
+10% if cTn 2100 ng/L £10% if cTn 2100 ng/L
e e +2.8 ng/L if cTn <14 ngfL +2.8 ng/L if cTn <14 nglL
Elecsys fecantamn Cobas e411 . Jdcmg"'-dl_] ND Quantitative  +20% if ¢Tn 14-100 ngiL Yes Yes 1200 pgiL +20% If ¢Tn 14-100 ng/L 1200 pgiL ND
9/ +10% if €Tn 2100 ng/L £10% if cTn 2100 ng/L
o . " - s - 1.0g/L P ., 1.4 ng/L if cTn <14 ng/L - e E £1.4 ng/L if cTn <14 ng/L ,
hs-cTnT Gen 5 STAT US Cobas e601, eb02 (100 mg/dL) ND Quantitative 100 £10% if cTh 214 ngiL Yes Yes 1200 pall 100 £10% if ¢Tn =14 ngiL 1200 pg/L ()
Hemolysis Biotin
e e Influence of ‘o .
c A Platf ( Helmluelsrrﬂs Limit hemolysis above hE"d ‘i'sa A ta iteria® Biotinylated B!utln usad Interference Ac iteria™ Highest biotin I;rfluenu-l::elohf h'[:luurlld
ompany S53y atiorm no in Erence up the threshold EMOIYSIS CCeplance cri 1a anti |nlﬂssq' threshold ::eplanc.e crtena concentration tested apove e thresl
to stated value) (+19 assessment Y configuration (+1-)

Roche Diagnostics

1.0 gl

+1.4 ng/L if €Tn <14 ngfL

+1.4 ng/L if cTn <14 ng/L

e e ————————————————————————

-

hs-cTnT Gen 5 STAT US Cobas e411 (100 mg/dL) ND Quantitative 100 £10% if cTn 214 ngiL Yes Yes 1200 pall 100 £10% if ¢Tn 214 ngiL 1200 pg/L (=)
‘ Elecsys et e min Cobas e801, e402 a (;damgédeL} ND Quantitative 514 N9 ii'f e ‘;"I:“';'%'I-_ Yes Yes 1200 pgll 'Tollhtq%;all 'ifliTT':";: "r"gg’:,'[ 1200 pgiL ND ‘
Elecsys fecants min Cobas e801, e402 . (;dcmgédeL] ND Quantitative 14 N9 ii'f cm ‘;'I‘L'r‘g,'l-_ Yes Yes 1200 pglL .I*l;;‘tq%’; IlrfT:TI'I; o ':g;'[ 1200 pglL ND




Oneri 8:

e cTn dlcimlerinin harmonizasyonu ve standartlastirilmasinda
kullanilmak Gzere commutable materyaller gelistirilmelidir.

@
(¥ o

International Federation
of Clinical Chemistry
and Laboratory Medicine

Executive Board Scientific Education and Communications Emerging Congresses and Activities &
and Council v Division v Management ~ and Publications ~ Technologies ~ Conferences v Resources v

Scientific Division Standardisation of TI’ODOﬂiﬂ | (WG‘TI\”)

+ SD Committees

« SD Working Groups MemberShip

» SD Executive Committee

Minutes Name Position Country Term Time in Office
* Reference Materials

» SD Yearly Publications of

Interest J. Barth Member UK




Oneri 8:

* cTnl veya cTnT testlerini standardize etmede kullanilabilecek primer
[refera ns cTnl materyali su anda mevcut degqildir. ]

e cTn konsantrasyonlari, cTnl'nin cok sayida formda dolasimda olmasi ve

v'testlerde kullanilan farkli antikorlarin farkl cTnl epitoplarini tanimasi
nedeniyle

(ayni iiretici tarafindan pazarlanan farkli testler ve cihazlar icin bile)

testler arasinda tutarli bir §ekilde[harmonize edilememektedir. J




* The cTnl Standardization Subcommittee of the AACC in collaboration with the
NIST: cTnl reference material (SRM 2921), a TnC-cTnl-cTnT complex purified from
human heart under nondenaturing conditions

* ¢Tnl veya cTnT icin ortak bir kalibrasyon materyali olarak yararli olmamustir.

»en iyi ihtimalle harmonizasyon potansiyeli veya cTnl izlenebilirligi icin faydali olb

* ¢Tnl analizlerinin tam standardizasyonu icin, ureticilerin kanda dolasan bircok
cTnl molekilii icin benzer 6zgullik gosteren

v’ayni yakalama ve tespit antikorlarini kullanmayi kabul etmeleri gerekecektir!!!!

Ek standardizasyon calismalari devam etse de, tum cTn analiz tireticilerinde aynl\

ozelliklere sahip antikorlar kullanilmadigi siirece tam standardizasyonun
muhtemelen miimkiin olmayacaginin farkindayiz.
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Special Report
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Clinical Laboratory Practice Recommendations for the

Use of Cardiac Troponin in Acute Coronary Syndrome: (AACC/I FCC-WG)
Expert Opinion from the Academy of the American

Association for Clinical Chemistry and the Task Force

on Clinical Applications of Cardiac Bio-Markers of the
International Federation of Clinical Chemistry and
Laboratory Medicine

Alan H.B. Wu,"” Robert H. Christenson,® Dina N. Greene,* Allan 5. Jaffe,* Peter A. Kavsak,”®
Jordi Ordonez-Llanos,” and Fred 5. Apple’

This document is an essential companion to the third
iteration of the Marional Academy of Clinical Biochem-
istry [NACB,® now the American Association for Clini-
cal Chemistry (AACC) Academy] Laboratory Medi-
cine Pracrice Guidelines (LMPG) on cardiac markers.
The expert consensus recommendarions were drafted in
collaboration with the Internarional Federation of Clin-
ical Chemistry and Laboratory Medicine Task Force on
Clinical Applications of Bio-Markers (IFCC TF-CB).
We determined thar there is sufficient clinical guidance
on the use of cardiac troponin (cTn} testing from clinical
practice groups. Thus, in this expert consensus docu-
ment, we focused on clinical laborarory pracrice recom-
mendations for high-sensitivity (hs)-cTn assays. This
document utilized the expert opinion class of evidence to
focus on the following 10 topics: () quality contral (QC)
utilization, (#) validarion of the lower reportable analyt-
ical limits, {¢) units to be used in reporting measurable
concentrations for parients and (QC marerials, (&) 99th
percentile sex-specific upper reference limits to define the
reference interval; (¢) criteria required to define hs-cTn
assays, () communicarion with clinicians and the labor-

reference material, which are assigned certified values
with known uncertainty. Once a suitable SRM is avail-
able and has been value assigned, it can be used with
manufacturers’ ¢I'n-testing procedures to transfer values
to the commercial calibrators intended for field use.
However, to transfer values to the manufacturers’ proce-
atory’s role in educating clinicians regarding the influ .
ence of preanalytic and analytic problems that can con dures) the SRM used for thls purpose must be commut-
found assay resules, (¢) studies on ho-c o assays and hov - gl e, demonstrate interassay properties similar to hu-
authors need to document preanalytical and analytica
variables, (#) harmonizing and standardizing assay result. 1an SampleS. A_lthough SRM 2921 has been avaﬂable
and the role of commutable marerials, (4) time to reporc

ing of results from sample receipr and sample collecrion ﬁ‘0m the National InS tltute OfStandardS a.nd TeChHOIOgy

and () changes in hs-cTn concentrations over time an

the role of both analytical and biclogical variabilities i for over a decade: no truly Commutable SRM for CTn 1S

incerpreting results of serial blood collections. ( available. SRM 2922 is a serum-based, commutable ma-
© 2017 American Associarion for Clinical ('.hr_-mis[ry . . .

terial in development that could be used for standardiza-
Preamble L tion or harmonization.

This companion article to the Laborarory Medicine Prac-
tice Guidelines (LMPG) on cardiac markers of the
National Academy of Clinical Biochemistry (NACB),
now the American Association for Clinical Chemistry
(AACC) Academy, is based on expert opinion as there is
insufficient evidence regarding the important issues ad-
dressed. This work was composed in conjunction with



Oneri 9:
e cTn sonuclari, numunenin alinmasindan itibaren 60 dakika / daha kisa bir siire

icinde raporlanmalidir.

v'"Numunenin alindig1 andan itibaren bu stirenin 60 dakikaya indirilmesi icin siirekli
calismalar yapiimalidir.

isteyen Bélim Adi isteyen Birim Adh Hasta Adi Soyadh Cinsiyet Yag Hasta No Tiip Kodu Hizmet Adi  Test Sonu« Birim onug Durum Kabul Tarihi Onay Tarihi Onay - Kabul (dk)  Kabul - Ornek (dk) Ornek - Onay (dk)
Eriskin Acil Adi] Klinik MUAMMER SARIKAYA  Erkek sayl | 5729025 | 47802768 hs-TroponinT | 486  ng/L  Yuksek  26/09/202522:11  26/09/202523:09 58 f 25 83
Genel Dahiliye ic liklan Yogun Bakim 2 MUAMMER SARIKAYA Erkek sS4yl | 5729025 | 47803324 hs-TroponinT 678 ng/L _ Yuksek  27/09/202503:26 __ 27/09/202504:13 a7 r 123 170
Genel Dahiliye I Yogun Bakim 2 MUAMMER SARIKAYA _ Erkek sayl | 5729025 | 47803842 hs-TroponinT ' 758 ng/L _ YOksek  27/09/202507:40  27/09/202508:27 a7 I 300 347
Eriskin Acil Acil Ganabirlik EMINE KAMIS Kadin 7ipl | 7911220 | 47802476 hs-TroponinT ' 16 ng/L _ Yuksek | 26/09/202520:22  26/09/202521:06 a4 4 63 107
Eriskin Acil Acil GUnabirlik EMINE KAMIS Kadin iyl | 7911220 | 47802748 hs-TroponinT | 17 ng/L  Yuksek  26/09/202522:24  26/09/202523:18 54 4 66 120
Erigkin Acil Acil Gunabirlik FAHRI BULGURCU Erkek 7ayl 7925865 = 47802724 hs-TroponinT 37  ng/L _ Yuksek  26/09/202521:55  26/09/202522:42 47 f 53 100
Eriskin Acil Acil Klinik FAHRI BULGURCU Erkek 7ayil | 7925865 | 47803381 hs-TroponinT ' 31  ng/L  Yuksek | 27/09/202502:58  27/09/202503:49 51 o 74 125
Erigkin Acil Acil GUnubirlik ENGIN KAYMAK Erkek 88yl ' 5754866 | 47802821 hs-TroponinT 18 ng/L  YUksek  26/09/202522:46  27/09/202500:17 91 |4 2 17
Eriskin Acil Acil Klinik ENGIN KAYMAK Erkek 83yl 5754866 | 47803223 hs-TroponinT 18  ng/L  Yuksek | 27/09/202501:30  27/09/202502:44 74 4 39 13
Noroloji Noroloji Klinik RECAI YIGIT Erkek 62yl | 7924129 | 47802900 hs-TroponinT 47 ng/L_ YUksek  26/09/202523:30  27/09/202500:20 50 E 34 84
Noroloji Noroloji Klinik RECAI YiGIT Erkek 62yl | 7924129 | 47803403 hs-TroponinT ' 49 ng/L _ Yuksek | 27/09/202503:26  27/09/202504:13 a7 18 87 134
Eriskin Acil Acil Klinik GULER BULUT Kadin SOyl | 4522009 | 47802927 hs-TroponinT ' S8 ng/L  YOksek  26/09/202523:31  27/09/202500:18 47 4] 9 56
Eriskin Acil Adil Klinik GULER BULUT Kadin SOyl 4522003 | 47803349 hs-TroponinT ' 62  ng/L  Yuksek | 27/09/202502:27  27/03/202503:16 a9 v 55 104
Eriskin Acil Acil Ginabirlik SILA KORUCUOGLU Kadin 27yl | 6353138 | 47802947 hs-TroponinT 3 ng/L 27/09/202500:37 _ 27/09/202501:18 41 T 68 109
Eriskin Acll Acil GUnabirlik MENEKSE EYCE Kadin s9yl | 7776860 | 47803412 hs-TroponinT @ 4 ng/L 27/09/202502:33  27/09/202503:14 35 r 30 65
Eriskin Acil Acil Gunabirlik GULBASAR AHMETOGLU __ Kadin 35yl | 5580420 | 47803417 hs-Troponin T 3 g/t 27/09/202502:39 _ 27/09/202503:14 35 4 28 63
Erigkin Acil Acl ik HATICENUR SARISOY Kadin 20yl 7867662 | 47803421 hs-Troponin T <3 ng/t 27/09/202502:33  27/09/202503:16 37 |4 25 62
Eriskin Acil Acil Ganabirlik KADIR KUCUK Erkek 35yl | 7925880 | 47803476 hs-TroponinT 4 ng/L 27/09/202504:01  27/09/202505:01 60 B 31 91
Erigkin Acil Acil GUnubirlik EKREM NABI OZGENG Erkek 62yl | 6347286 | 47803503 hs-TroponinT 6 ng/L 27/09/202505:28 _ 27/09/202506:13 45 v 2 67
Eriskin Acil Acil Ganabirlik ALIYE TASDEMIR Kadin 57yl | 7595604 | 47803499 hs-TroponinT 10 ng/L 27/09/202506:26 __27/09/202507:10 a4 4 80 124
Eriskin Acil Acil GUnubirlik NECMIVE ILKNUR SAHIN  Kadin a7yl 7775801 | 47803528 hs-TroponinT 3 ng/L 27/09/202506:26 __ 27/09/202507:11 a5 T 4 89
Eriskin Acil Acil Gunabirlik MELEK OZKUK Kadin 24yl 7 7925884 | 47803579 hs-Troponin T <3 ngl 27/09/202507:36 __ 27/09/202508:27 51 I 31 82
Erigkin Acil Acil Gunabirlik RUZGAR YALCINKAYA Erkek 2yl | 7915738 | 47803569 hs-TroponinT 4 ng/L 27/09/202507:37  27/09/202508:27 50 r 40 %0
Erigkin Acil Acil Klinik SUNA ILHAN Kadin 67yl | 7572669 = 47803640 hs-TroponinT | 30  ng/L  YUksek  27/09/202508:18  27/09/202508:54 = 36 ¢ 19 55
Erigkin Acil Acil Ganabirlik NOLUFER ILTER Kadin 89yl | 4085517 | 47803659 hs-TroponinT ' 5 ng/t 27/09/202508:43  27/09/202510:41 118 |4 13 131
GOgus Cerrahisi Gogus Cerrahi Klinik MUSA COLAK Erkek 66yl | 7886329 47803646 hs-TroponinT | 15 ng/L  Yuksek  27/09/202509:45  27/09/202511:43 118 4 104 b5
Eriskin Acil Acil Klinik MECIT YALCIN Erkek 82yl | 7925831 | 47803771 hs-TroponinT | 30 ng/L  Yiksek  27/09/202510:40  27/09/202511:24 4 4 21 65
Eriskin Acil Acil Klinik BDURRAHMAN BUYUKKAY  Erkek sayl | 7849294 | 47803851 hs-Troponin T 41 ng/L_ Yoksek _ 27/09/202511:10 _ 27/09/202511:53 43 r 15 58
Gocuk Acil Gocuk Acil Klinik LEYLA KOCASOY Kadin 16yl 7ay | 7925876 | 47803788 hs-Troponin T <3 nglt 27/09/202511:10  27/09/202511:53 43 I a4 87

2878 sonug ort:63dk  Ort: 40,5 dk Ort: 103,5 dk




Oneri 10:

e Laboratuvar, klinik ¢Tn konsantrasyonlarindaki

» gercek degisikliklerin analitik ve biyolojik degiskenliklerden ayirt
edilebilmesini saglayan spesifik dlcimlerin 6nemi

konusunda klinisyenleri egitmelidir

TABLE 48.2 Short-Term Analytical and Biological Variation of High-Sensitivity Cardiac

Troponin Assays

A

Abbott Beckman Roche (E170) Siemens Singulex

CVya (%) 13.8 14.5 78 13.0 8.3
(CV, (%) 15.2 6.1 15.0 12.9 9.7

CVg (%) 70.5 34.8 NA 12.3 57
_Index of individuality 0.22 0.46 NA 0.11 0.21

RCV (%) NA NA 470 NA NA

RCV increase (%) 69.3 63.8 NA 575 46.0

RCV decrease (%) —40.9 —38.9 NA —-36.5 -32.

Within-subject mean (ng/L) 3.6 4.9 NA 5.5 2.8
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EFLM Biological Variation Database

TROPONIN T
List of BV estimates for all measu Troponin L cardiac = highisensitve Liweeklysmonthly Show all Measurands
. . sampling)
Troponin T cardiac - contemg
Troponin T cardiac - contemporary

Trananin T cardiac - hinh-sencitive (hiweeklv-manthhv

Troponin T cardiac - high-sensitive (biweekly-monthly sampling)

Troponin T cardiac - high-sensitive (biweekly-monthly
sampling)

Analytical Performance Specification | RCV Calculation

Matrix BV Estimate median CV lower ClI limit higher CI limit Comments Date Updated
estimate

Serum/plasma 2 12.2 8.3 31.9 8/8/2025

Serum/plasma o 30.9 26.8 51.2 8/8/2025

Show BV Data Details (Datasets included and excluded from Meta Analysis)




( )
LAnonticaI Performance SpeciﬁcationJCoIcqution

Troponin T cardiac - high-sensitive (biweekly-monthly sampling)

Enter Values
% Within-subject (CVI) estimate % Between-subject (CVG) estimate

12,2 30,9

Specification CVa Bias MAU Total Error
Minimum 9.1 12.5 18.3 27.6
Desirable 6.1 8.3 12.2 18.4
Optimal 3.1 4.2 6.1 9.2

There are three main APS models:

e Qutcome studies
® Biological variation
e State-of-the-art
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* Piyasadaki giincel, POC ve hs-cTn testler: yilda 2 ila 3 kez glincellenir:
* Daha az siklikla kullanilan birkac kalitatif (pozitif/ negatif) test de mevcut
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3. Troponin Interferansi

0Ola Hammarsten*, Janet V. Warner, Leo Lam, Peter Kavsak, Bertil Lindahl, Kristin M. Aakre,
Paul Collinson, Allan S. Jaffe, Amy K. Saenger, Richard Body, Nicholas L. Mills, Torbjgrn Omland,

Jordi Ordonez-Llanos and Fred S. Apple Clinical suspicion of
Antibody-mediated interferences affecting cTn-assay interference
cardiac troponin assays: recommendations from YES
the IFCC Committee on Clinical Applications of — ' N\
*Centrifugation No cTn-assay
DE GRUYTER Hammarsten et al.: Cardiac troponin assays interference == 1413 *Reana'ysis on diffe rent sample type Inte rference
*Dilution
(A) -
YES
T . - .
Significant discrepancy -:E:n ] YES cT-assay
alternate cTn-assav or using .
. . interference
heterophile blocking agent \ y
NO
(B) (O YES ( ~
Figure 1: Possible mechanisms behind Slgnlﬁca nt drop after IgG . CTn-assaY
:ntibodly—mediated cTn .assayinlerference. (A) remnval or PEG prECIpitEtlﬂl‘l |nte rference
ypical immunoassay with one capture (red) . _J

and one Ruthenium labeled detection assay
antibody (green) that colocalize on a cTn

maolecule (gray and blue bar) and generate a NO
signal when the Ruthenium ion is brought in

close proximity to an electrode. (B, C) Blocking . P
anti-cTn antibodies. If patient anti-cTn anti- REBSEESS 'f Clln lcal ] ND f No 'CTn-assav
bodies (black) block assay antibodies from . e . . -

(C) (E) = binding to cTn or generating a signal, the cTn su SPICIDH 1S hlgh J L IntE I'fE‘I’EI"ICE
assay may generate false negative results. (D)

Heterophilic antibodies. Patient antibodies that

[ crosslink assay antibodies can generate cTn- YES
independent signals and result in false cTn-
elevations. (E) Macrotroponin. Patient anti-cTn

[ ] antibodies may form long lived antibody-cTn Ge I fl Itrat | on or
complexes, and result in a build-up of stable
cTn increases that may not indicate an 1 H
increased cTn release from the heart. Su c rﬂse u Itra Ce ntr'fu ga t I D n

(Figure based on the electrochemiluminiscent
<TnT assay from Roche Diagnostics).
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Discrepancy between Cardiac Troponin Assays Due to

Endogenous Antibodies

A [Trap{After) = TSH(Refore)] C - - -
Recovery =
ECOVErY [.%] [Trop(Before) » TSH{After)] Pat|:nts w!th comm;mut',f
— ) roponin reguests
o _ 1
R : Aug 2018 = Dec 2018
2 n =241 Insufficient volume,
: Hyperthyroidism or
B - . suspected analytical
'y E interference on TSH
§ 91 : n=18
§ g : !
[T
n =223 (Patients included in study)
& - n=214 {< 465 ng/fL; < 10x URL)
=9 (>465 ngfL; > 10x URL)
(= Troponin tested on multiple assays before and
| after immunoglobulin depletion
S ] e Y
rrrTrrTrrTrrTrTrrTrTrTToTd L]
0 20 40 &0 80 110 140 170 »>200
Lowest percentage recovery on any cTnl assay (%) v
cTnl Recovery < 40%
B g - : B Macro-cTnl Macro-cTnl
' O No Macro-cTnl
: n=123/223 (55%)
& - H
H |
g A= il
2 : 2
- A “s
= 4
e ‘Iﬁé é cTnl Recovery cTnT Recovery cTnT Recovery
] %é?é ; > 30% > 85% <85%
A
- : %‘%éfﬁ No Macro Macro-cTnl-NRT Macro-cTnl-LRT
3 ﬁg Normal Recovery cTnT Low Recovery cTnT
o ﬁé n = 100/223 (45 %) n=89/223 (40 %) n=34/223 (15 %)
TT T T

rrrri
0 20 40 60 B0 110 140 170 =200

rrrrrrrrrrri

Recovery Roche-hs-cTnT-Elecsys (%)

Fig. 1. Identification and classification of patients with macro-cTn. Recovery of cTn expressed as the percentage of cTnl reactivity
remaining after protein A immunoglobulin depletion, corrected for volumetric changes using TSH as an internal standard.
Macro-cTnl status was determined by recovery of cTn (A) and cTnT (B). (C), Collection of patient cohort and triage into patient
groups. Troponin is abbreviated as Trop in the equation.

D Macro-cTnl (Pool) + high cTnT
Before and After Protein A

800 300
Before Protein A

700

5.000 7.000 9,000 11.000
Eluted Volume (mL)

800 300
After Proten A

5.000 7.000 9.000 11.000
Eluted Volume (mL)




Reporting of cTh assay interference

 Oneri #: IgG'nin cikarilmasindan veya PEG ¢oktirmesinden sonra kalan
cTn konsantrasyonlari, hastanin saglk kayitlarinda cTn konsantrasyonu
olarak bildiriimemelidir.

* Oneri #: cTn-analiz interferans analizi,
e sonu¢larin yorumlanmasiyla birlikte yapilmali ve

* hastanin saglik kayitlarinda kalici, kolay erisilebilir bir girdi
olusturulmalidir:

v'Boylece klinisyenler, bu hastadan alinacak gelecekteki cTn sonuclarinin
guvenilir olmayabilecegi konusunda uyarilmis olur.

v'Laboratuvar ayrica, bu hastanin érneklerinin gelecekte nasil analiz
edilebilecegini, belki de alternatif bir cTn tahlili ile onerebilir.




4. KY: BNP, NT-ProBNP ve MR-proANP




@ ESC GUIDELINES
f A E S C European Heart Journal (2021) 42, 35993726

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommended ’n all patients with
suspected chronic heartfailure

or if HF strongly suspected
or if NT-proBNP/BMNP unavailable

12-lead EC

Transthoracic echocardiography

0

Chest radiography (X-ray)

Routine blood tests for comorbidities, including
full blood count, urea and electrolytes, thyroid

function, fasting glucose and HbA1c, lipids, iron
status (TSAT and ferritin)

©ESC 2021

Table 13

1. Severe and persistent symptoms of heart failure [NYHA class Ill (advanced) or IV].

2. Severe cardiac dysfunction defined by at least one of the following:
LVEF <30%
Isolated RV failure (e.g., ARVC)

Non-operable severe valve abnormalities

Non-operable severe congenital abnormalities
and severe LV diastolic

| @ Esc— of HFpEF).
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Table 20

ECG

Chest-X ray

LUS

Echoeardiography

Serum creatinine

Serum electrolytes

(sodium, potassium,
chloride)

Iron status (transferrin,
ferritin)

TSH

D-dimer

Procalcitonin

Pulse oximetry and

arterial blood gas
analysis

Admissien, during hospitali-
zation,*® pre-discharge
Admissien, during
hospitalization®

Admission, during hospitali-
zation,” pre-discharge
Admission, during hospitali-
zation,” I

Admission

Admission, during hospitali-
zation,” pre-discharge
Admissien, during hospitali-
zation,” pre-discharge

Pre-discharge

Admission

Admissien

Admission

Admission, during
hospitalization®

Admission, during
hospitalization™

Arrhythrias, myecardial
ischaemia
Cangestion, lung infection

Cangestion

Cangestion, cardiae dys-
function. mechanical causes

Myocardial injury

Renal dysfunction

Electralyte disorders

Iron depletion

Hypo- hyperthyroidism

Pulmanary embaolism

Preumeonia

Lactic acidosis

Respiratory failure

Exclusion of ACS ar
arrhythmias
Confirmatory

Canfirmatory

Majar

MNone

None

Useful to exclude pulma-
nary embalism

Useful for diagnosis af
preumonia

Useful to assess perfusion
status

Useful to assess respiratory
function

Recommended

May be considered

May be considered

Recommended

ommended

Recommended
Recommended for pregnos
tic assessment
Recommended for pregnos
tic assessment and
treatment

Recommended for prognas
tic assessment and
treatment

Recommended when hypo-
hyperthyroidism is
suspected

Recommended when pul-
manary embelism is
suspected

May be done when preu-
mania is suspected
Recommended when
peripheral hypoperfusion is
suspected

Recommended when respi-
ratory failure is suspected

ACS=acute coronary syndrome; AHF = acute heart failure; BNP = B-type natriuretic peptide; ECG = electrocardiogram; LUS = lung ultrasound; MR-proANFP = mid-regional
pro-atrial natrivretic peptide; MT-proBMP = MN-terminal pro-B-type natriuretic peptide; TSH = thyroid-stimulating harmone.

“Based on clinical conditions.

“*Centinuous ECG monitaring can be considered based on clinical conditions.
6 Diagnostic workup of new onset acute heart failure. ACS = acute coronary syndrome; BNP = B-type natriuretic peptide; CT = computed
hy; HF = heart failure; MR-proAMNP = mid-regicnal pro-atrial natriuretic peptide; NT-proBMNP = N-terminal pro-B-type natriuretic peptide; T5H
stimulating hormane. “Initial labaratory exams include troponin, serum creatining, electrolytes, blood urea nitrogen ar urea, TSH, liver function
=ll as D-dimer and procalcitonin when pulmonary embolism or infection are suspected, arterial blood gas analysis in case of respiratory distress,
2 in case of hypoperfusion. "Specific evaluation includes coronary angiography, in case of suspected ACS, and CT in case of suspected pulmonary
. “Rule-in values for the diagnosis of acute HF: =450 pg/mL if aged <55 years, =900 pg/mL if aged between 55 and 75 years and >1800 pg/mL if



Early biosynthetic modifications Endo/exoproteolytic cleavages

ProBNP 3-108

ProBNP 1-108
Unprocessed
propeptide I E—— ProBNP 1-76
|
ProBNP 1-108 ProBNP 3-76 Glycosylated proBNP 1-76
Disulfide |
bonding

BNP 1-32

Glycosylated proBNP 1-108 Glycosylated proBNP 3-76

S

Glycosylation

BNP 3-32

b

FIGURE 48.26 Schematic presentation of possible pro-brain natriuretic peptide (proBNP)-derived
peptide products. Note that most peptides are not chemically identified but rather are suggested by
biochemical methods that rely on antibody recognition. Carbohydrate is indicated by the hexagons.

proBNP 1-108
—S-S—

proBNP 1-76

BNP-32
S-S

FIGURE 48.25 Immunoassay for detection of unprocessed
human pro-brain natriuretic peptide (proBNP). The assay uses
antibody recognition of an epitope spanning the Arg-Ala-Pro-Arg
site (oroBNP74-76) thought to be cleaved by corin. S-S, Disulfide
bond.



97.5% percentiles (Roche assay)
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FIGURE 48.27 Representative brain natriuretic peptide (BNP) =60 mL/min 1200 pg/mL 1200 pg/mL 450 pg/mL =75y
concentration distributions in normal males and females by de- All ages: Best negative predictive value
cade (years) with indication of the US Food and Drug Administra- <300 pg/mL
tion (FDA)-cleared 100 pg/mL (ng/L) cutoff value.

FIGURE 48.28 Representative N-terminal pro-brain natriuretic



Ozet

* impresizyon:
» Troponin dlciim yonteminin CV degerleri kisa ve uzun vadeli takip edilecek!

* Klinikle iletisim:

»Preanalitik faktorler: Hemoliz, biyotin, BV

> Analitik faktorler: interferanslar (makrotroponin vb)
» Postanalitik faktorler:

v'LOD

v %99 percentile URL

v'Delta degerlerini etkileyen faktorler



SON SOZ!

* Acil servis ¢alisanlar,
v'kardiyologlar,
v’klinik laboratuvar personeli,

olasi AKS'li hastalarin degerlendirilmesinde biyobelirteclerin kullanimina
yonelik hizlandirilmis bir protokol gelistirmek i¢gin

birlikte calismahlidir!!
*** POCT hizla gelisiyor!

*** Yapay Zeka ile ACS degerlendirmesi!!



CHAT GPT-5 ILE GUTF ESC VERILERI

= ) esc_uygunluk_bAvayAlsk veri
Dosya Girig Ekle Sayfa Diizeni Formiiller Veri Goézden Gegir Gériinim
A1 - f hasta_no
A B |
29497924028 dogru (tek diisik deger; rule-out disiiniilebilir, algoritma eksik) dogru
2952'7924046 dogru (tek diisik deger; rule-out dustndlebilir, algoritma eksik) dogru
2953'7924060 0/3 (observe igin kabul edilebilir) | rule-out (disik seri) dogru :
2951'7924073 dogru (tek &lglim rule-in; ek 6rnek sart degil) dogru | ¥ i o b l.'m‘".i‘.’?,‘;‘.'.‘&’.ff‘;"f.':.‘."’ ”
295377924120 yanlis (sadece Oh; observe icin ek dlclim gerekli) yanhs ‘ 3 & o .(s’.‘:.z{:;,.,..m“m,,.
295&3924274 dogru (tek dlistik deger; rule-out distnlebilir, algoritma eksik) dogru A i M
2952'7924285 uygunsuz zaman (243 dk) | rule-out (dislk seri) uygunsuz
2959'7924333 yanhs (sadece Oh; observe igin ek 6lglim gerekli) yanhsg
2951'7924406 0/2 uygun | rule-out (dustk seri) dogru
295&3924437 yanlis (sadece Oh; observe igin ek dlglim gerekli) yanlis
2952'7924455 yanlis (sadece Oh; observe icin ek dlclim gerekli) yanlis
2962'7924475 dogru (tek dlistik deger; rule-out distnlebilir, algoritma eksik) dogru
2961'7924478 yanhs (sadece Oh; observe igin ek dlglim gerekli) yanhs
2963'7924654 dogru (tek diisik deger; rule-out dustndlebilir, algoritma eksik) dogru
2963'7924837 dogru (tek diisik deger; rule-out distndlebilir, algoritma eksik) dogru
2961'7924840 0/3 (observe igin kabul edilebilir) | observe / ek élglim gerekli dogru
296577924849 dogru (tek &lglim rule-in; ek 6rnek sart degil) dogru
2965'7924853 yanhs (sadece Oh; observe igin ek dlglim gerekli) yanhs
2961'7924855 uygunsuz zaman (384 dk) | observe / ek 8lgiim gerekli uygunsuz
296&3924859 dogru (tek diisik deger; rule-out dustndlebilir, algoritma eksik) dogru
2962'7925020 dogru (tek diisik deger; rule-out distndlebilir, algoritma eksik) dogru
2972'7925073 dogru (tek dusik deger; rule-out disiniilebilir, algoritma eksik) dogru
297577925102 yanlis (sadece Oh; observe icin ek dlclim gerekli) yanlis
2972 |

hasta bazh | 6zet | ©)



Gériintii Diizenle >

ESC algoritma uygunluk dagilimi (biyik veri) GorintaDizenle > y¥

dogru Zaman Farki Dagilimi (dakika)

0 0/1 uygun
0 0/2 uygun
0/3 uygun

0
o
T

~
o
T

(=]
(=]
T

w
=]
T

Hasta sayisi

F=Y
o
T

[
o
T

—
o
T

w
o

o

0 100 200 300 400 500
iki 8rnek arasindaki siire (dakika)

yanlis
uygunsuz

I



* Tesekktr ederim.



8.2.2.2. Biomarkers for risk assessment

> Hs-CRP,

» mid- regional pro-adrenomedaullin,

» growth differentiation factor 15,

» heart- type fatty acid-binding protein
» copeptin gibi diger biyobelirteclerin de
bir miktar prognostik degeri olabilir.

* Ancak, bu belirteclerin degerlendirilmesinin hasta yonetimini iyilestirdigi gosterilmemistir ve
v GRACE risk hesaplamasi ve/veya
v BNP/NT-pro BNP diizeylerine ek olarak risk degerlendirmesindeki katma dederleri sinirli gériinmektedir.

[- Bu nedenle, bu biyobelirteclerin prognostik amacglarla rutin olarak kullaniilmasi su anda énerilmemektedir. ]
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16. Gaps in evidence

Table 8 Gaps in evidence

Section Gaps in evidence Research recommendations to address
these gaps
3 Triage and diagnosis /Obsewe zone: how can we improve the guidance for arﬁ\ * Observe zone: prospectively evaluate changes in the
management of patients assigned to the observe zone of 0 h/1 h and 0 h/2 h ESC algorithms to improve the
the 0 h/1 h and 0 h/2 h ESC algorithms to improve their outcomes of patients assigned to the observe zone.
poor outcome? * No testing rule: randomization of patients to
* No testing rule: what is the added value of biomarkers strategies with and without new biomarkers to
other than hs-cTn for rapid rule-out of NSTE-ACS evaluate whether their use improves clinical
\compared with usual care!? / outcomes.
[+ There is insufficient evidence to set sex-specific ] - Prospectively evaluate the impact of using
thresholds for troponin levels. ) sex-specific cut-offs on the diagnosis, treatment,
* The role of non-invasive anatomy (e.g. CCTA) or and outcomes of patients presenting to the ED with
functional imaging (e.g. stress testing strategies) for suspected ACS.

low-risk NSTE-ACS patients should be further evaluated. Adequately powered RCTs testing whether
non-invasive imaging improves clinical outcomes in

patients presenting with NSTE-ACS.
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FIGURE 58.21 Time course of changes in biomar ker concantrations in nine myvocardial infarction patients who egenenced reinfarction during haspitalization,
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