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Hedef

= AKS'larin patofizyolojik sire¢ ve tanimlarina

hakim olmak

= Goqgus agrih bir hastanin AKS tanisini

koyabilmek

= AKS’larda en uygun tedavisel yaklasimi

kavramak




Plan

= Koroner arter hastaligi patofizyolojisi

= Akut koroner sendrom patofizyolojisi

= Risk ve olasilik belirlemede kullanilan ajanlar
= Risk ve olasilik siniflamalari

= Tedavi




Koroner Arter Hastaligi
Patofizyolojisi

= Aterogenez zemini

» Plak olusumu

= Ruptur

* TrombUs

= [skemi

= |nfarkt




Aterogenez

= Aterojenik diyet

= Selektif adezyon molekuller:

= VCAM-1 (monosit ve T lenfosit)
= M-CSF, makrofajlar

= KopUk hicreler

* DUz kas hipertorifisi

= Kompleks inflamatuar sireg
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Akut Koroner Sendrom Nedir?

= |k kullanimi tibbi teknisyen ve triyaj hemsireleri

= ACS hemen her zaman aterosklerotik KAH'na bagl
gelisir.

= Aterosklerotik plagin rUptirine bagl gelisen bir

takim patolojik sureci takiben koroner kan akiminin

azalmasi sonucu meydana gelir.



Akut Koroner Sendrom Nedir?

= Kararsiz anjina (UAP)
= ST yukseklikli Ml

= ST yUkselmesi olmayan Ml







Braunwald ef al. JACT Vol. 36, No. 3, 2000
ACC/AHA Guidelines for Unstable Angina September 2000:970-1062

Acute Coronary Syndrome

No ST Elevation ST Elevation

NSTEMI

Myocardial Infarction
Unstable Angina  NQMI QwMI



Kararsiz Anjina

= |stirahatte gelen ve 20 dakikayi gegmeyen
anjina
= Kresendo tipte anjina

= Yeni baslangich Sinif Il ve IV anjina




GOogus Agrisinin Siniflanmasinda
Kullanilan Araclar

® Hikaye ® Fizik muayene
Anjinal semptomlarin ® EKG
karakteri ® Biyokimyasal testler
KAH Gykisd Kreatinin kinaz
Cinsiyet Miyoglobin
Yag Troponin

Geleneksel risk faktorleri Diger




Anjlna esdegerleri

= |zole, aciklanamayan, yeni baslayan ya da

artmis egzersiz dispnesi
= Bulanti, kusma
= Soquk terleme

= Acgiklanamayan yorgunluk




Anginal Semptomlar

Ana semptom gogiis Ana semptom karin Ana semptom nefes
agrisi agrisi darlig:
Evet Hayir Evet Hayir Evet Hayir

AMI 728 161 384 803 103 /86

889 hasta

USAP 896 50 916
966 hasta

J. Hector Pope. Missed Diagnosis of Acute
Cardiac Ischemia In The Emergency
Department.

N Eng J Med 2000;342:1163-70



Anginal Semptomalar

» LeeTH. Acute chest pain in the emergency room:

iIdenfication and examination of low risk patients.

Arch Intern Med 1985;145:65-9

%22'si bicak saplanir tarzda agri

%13'U ploretik

%7'si palpasyonla agri




Diger

= Kokain kullanimi

= Anemiveya GIS kanamasi
= KOAH

= Hipertiroidi

= Ates

= AV fistUller




EKG




EKG

= Yenibaslangi¢li agrida en iyi tani yontemidir

* Trombolitik tedavi endikasyonu icin kullanilan

tek yontemdir
= Non-invaziv

= Kolay ulasilabilir

= Ucuz




EKG

= EKG AMI olan hastalarin sadece %40-50'sinde
tanisaldir

= AMI olan hastalarin %1-6’'unun ilk EKG's;i
normaldir

= Tanisi konamayan AMl'lerinin %25'inin
EKG'leri yanlis yorumlanmaktadir.




Biyokimyasal Testler

Miyokartta maksimum

= Diger dokularda olmayacak
= Erken saptanabilecek

= Ucuzolacak

= Hizli ol¢Ulebilecek
KREATIN KINAZ
MIYOGLOBIN
TROPONIN
FABP




Kreatin kinaz

= Hucre i¢i enzim

= B (brain) ve M (muscle) tipi var

= CK-BB, CK-MM, CK-MB

= |skelet kasinda da bir miktar var

" 4-6 saatte yUkselir, 18-24 saatte pik yapar.
» 3-4 gunde normale donus

Acil serviste tek dlcumun duyarliigr %36, 6-9
saatte %90, 24. saatte %100" dUr.



Miyoglobin

= DuUsUk molekdl agirlikli bir hem proteinidir

= Cizqili kaslarda ve kalpte bulunur.
= Renal fonksiyonlar normalse; AMI'da:

= 2. saatte yUkselir
= 4-9 saatte pik yapar
= 24.saatte baslangi¢ dizeyine iner




Miyoglobin

= Basvuru sirasinda

Miyoglobin %62, CK-MB %14
= 2. saatte

Miyoglobin %100, CK-MB %82
= 3. saatte

Miyoglobin %100, CK-MB %90

Ik 4-8 saatte infarktisi dislamada bir belirteg olarak
kullanilabilir




Troponin | ve T:

Troponln 3 bilesenden meydana gelr.
roponin [ Inhibitor (iskelet kasinda yok)
Troponin T:. Tropomyozin baglar
Troponin C: Kalsiyum baglar.

AMI” da troponinlve T :
4-6 Saatte yukselr,
12-24 saatte pik yapar,
/-10 gun yuksek kalir

Sensitivite ve spesitivitesi CK-mb ‘den yUksekdir




Troponinler

= cTnT ve cTnl normal insanlarin kaninda

saptanamaz.

= cTnT ve cTnl miktarlari ile prognoz arasinda

kantitatif bir iliski vardir.
= TnT'nin duyarliligi %100, seciciligi ise %95'dir.

= KoOtu prognoz ve mortalite ile yakindan ilgilidir ve

tUm skorlamalarda kullanilir
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Hastalarin Siniflandirilmasi

1. Olasilik Siniflamasi

2. Risk Siniflamasi




Skorlamada Kullanilan Kilavuzlar

= Goldman goqus agrisi protokolU
= ACI-TIPI

= Medical Collage of Virginia

= ACC/AHA kilavuzu




ACC/AHA kilavuzu

e680 Circulation June 11, 2013

Table 6. Likelihood That Signs and Symptoms Represent an ACS Secondary to CAD

Intermediate Likelihood Low Likelihood
High Likelihood Absence of high-likelihood features and Absence of high- or intermediate-likelihood
Feature Any of the following: presence of any of the following: features but may have:
History Chest or left arm pain or discomfort as chief Chest or left arm pain or discomfort as Probable ischemic symptoms in absence
symptom reproducing prior documented angina  chief symptom of any of the intermediate likelihood
Known history of CAD, including MI Age greater than 70 years characteristics
Male sex Recent cocaine use
Diabetes mellitus
Examination Transient MR murmur, hypotension, Extracardiac vascular disease Chest discomfort reproduced by palpation
diaphoresis, pulmonary edema, or rales
ECG New, or presumably new, transient ST-segment  Fixed waves T-wave flattening or inversion less than
deviation (1 mm or greater) or T-wave ST depression 0.5 to 1 mm or T-wave inversion 1 mm in leads with dominant waves
inversion in multiple precordial leads greater than 1 mm Normal ECG
Cardiac markers Elevated cardiac Tnl, TnT, or CK-MB Normal Normal

Modified with permission from Braunwald E, Mark DB, Jones RH, et al. Unstable angina: diagnosis and management. Rockville, MD: Agency for Health Care Policy
and Research and the National Heart, Lung, and Blood Institute, U.S. Public Health Service, U.S. Department of Health and Human Service, 1994. AHCPR publication

no. 94-0602.

ACS = acute coronary syndrome; CAD = coronary artery disease; CK-MB = MB fraction of creatine kinase; ECG = electrocardiogram; MI = myocardial infarction;

MR = mitral regurgitation; Tnl = troponin |; TnT = troponin T.



TIMI Risk Skorlamasi

= TIMI 11B ve ESSENCE ¢alismalarindan elde verilerden

olusturulmustur
65 yas ve Ustu olmak
KAH icin en az 3 risk faktorine sahip olmak
Onceden bilinen %50 veya daha fazla koroner darlik
Giris EKG sinde ST segment deviasyonu
Son 24 saat icinde en az iki anjinal episod olmasi
Son 7 gin icinde aspirin kullanimi

Artmis kardiyak enzim




TIMI risk skorlamasi

= Her bir faktorin olup olmamasina gore 1 veya o olarak

puanlar verilir

o/1 puan icin %4,7 DUsuk Risk

2 puanicin %8,3 DUsuk Risk

3 puanicin %13.2 Orta Risk

4 puan icin %19.9 Orta Risk

5 puan igin %26.2 YUksek Risk

6/7 puan i¢in %40.9 YUksek Risk




A | SYMPTOMS SUGGESTIVE OF ACS

B2 | B3 | L_Bé
[ Civonic Stable Angina | [ Possible ACS W‘{"cs
C1
Observe D3
12 hours or more from symptom onset Evaluate for
F1 v ] v F2
No recurrent pain; negative Recurrent ischemic pain or
follow-up studies positive follow-up studies
v Diagnosis of ACS confirmed
G1 Stress study to provoke ischemia
Consider evaluation of LV function if
ischemia is present (tests may be performed
either prior lo discharge or as outpatient)
/\ H2
H1 Mg Positive
Potentlal diagnoses:
Diagnosis of ACS confirmed
mm;kd:gmm or highly likely

Figure 2. Algorithm for Evaluation and Management of Patients Suspected of Having ACS. To facilitate interpretation of this algorithm
and a more detailed discussion in the text, each box is assigned a letter code that reflects its level in the algorithm and a number that is
allocated from left to right across the diagram on a given level. ACC/AHA = American College of Cardiology/American Heart Association;

ACS = acute coronary syndrome; ECG = electrocardiogram; LV = left ventricular.




TEDAVI




Class

a Class I: Kesin yararli
(definetely helpful)
O Class lla: Kabul edilebilir, bUyUk olasilikla yararli
(acceptable, probably helpful)
A Class lIb: Kabul edilebilir, muhtemelen yararl
(acceptable, possibly helpful)
d Class lll: Endike degqil, zararli olabilir

(not indicated, may be harmful)




UAP ve NSTEMI




Class I Oneriler




Class I

= QOksijen saturasyonu %9o0’nin altinda olan,
solunum sikintisi olan tUm hastalara oksijen

verilmesi

= Devam eden goqgus agrisi olan hastalara bes
dakika aralarla U¢ doz sublingual nitrogliserin
(0.4 mg)

= Devam eden iskemi, kalp yetmezligi ve

hipertansiyon varliginda IV ntg.




Class I

= |lk 24 saatte oral beta-blokor baslanir

= Beta blokor kontrendikasyonlari:
Kalp yetmezligi bulgular
DUsuk output bulgulari
Kardiyojenik sok agisindan artmis risk
Goreceli kontrendikasyonlar
PR interval 0.24 sn’den daha uzun olmasi
ki ve UgUncU derece AV blok

Aktif astma, reaktif havayolu hastaligi



Class Ila




Class Ila

= |k alti saatte tUm hastalara oksijen baslamak

= NTG ile kontrol altina alinamayan hastalara

morfin sUlfat verilmesi

= Kontrendikasyonu yoksa basvuru sirasinda

nipertansiyon olan hastalara IV Beta-blokor

verilmesi




Class

NN

= NSAID ilag kullanimi

= Son 24 saatte sindenafil, son 48 saatte
tadalafil alanlarda NTG kullanimi

RV Ml dikkat !

Hipotansiyon dikkat !

Sisto
Baza

Kalp

ik kan basinci <go mmHg

kan basincinda 230 mmHg

N1zl <50 veya >100 atim/dk



UAP/NSTEMI’da Antiagregan ve

Antikoagulan Tedavil




Class I

= Aspirin
162-325 mg ¢igneterek
= Aspirin allerjisi yada GIS intoleransi durumunda

clopidogrel, prasugrel yada ticagrelor

» Erken invaziv tedavi yapilacak acil serviste ikinci

anti-agregan

Klopidogrel, ticagrelor, GP Ilb/llla inh




Class I (Anti-koagulan Tedavi)

= Erken invaziv tedavi tercih edilen hastalarda

enoxiparin, UFH, bivaluridin veya fondaparinux

= Konservatif tedavi tercih edilenlerde enoxiparin,
UFH veya fondaparinux
Kanama riski varsa fondaparinux.

Ilk tercih enoxiparin yada fondaparinux Class lla 6neri



STEMI




Reperfuzyon i1¢in amag¢lanan
Zaman

= Fibrinolitik ajan: door-to needle < 30 dk

* Primer PCl: EMS to balon zamani < go dk




STEMI patientwhoisa

candidate for reperfusion
Initially seenata
non-PCl-capable
Initially seenata hospital*
PCl-capable
hospital DIDO time £30 min
Diagnosticangiogram
Medical CABG
therapy only
-




Table 2. Primary PCI in STEMI

References
Ischemic symptoms <12 h A 82 208, 209

Ischemic symptoms <12 h and 210, 211
contraindications to fibrinolytic

therapy irrespective of time

delay from FMC

Cardiogenic shock or acute severe 212-215
HF irrespective of time delay from
MI onset

Evidence of ongoing ischemia 12 to 94, 95
24 h after symptom onset

PCl of a noninfarct artery at the time 216-218
of primary PCl in patients without
hemodynamic compromise

COR indicates Class of Recommendation; FMC, first medical contact; HF, heart
failure; LOE, Level of Evidence; MI, myocardial infarction; PCl, percutaneous
coronary intervention; and STEMI, ST-elevation myocardial infarction.




Table 3. Adjunctive Antithrombotic Therapy to Support Reperfusion With Primary PCI

Antiplatelet therapy

Aspirin

® 162- to 325-mg load before procedure

e 81- to 325-mg daily maintenance dose (indefinite)*

e 81 mg daily is the preferred maintenance dose*

P2Y , inhibitors

Loading doses
e (Clopidogrel: 600 mg as early as possible or at time of PCI

® Prasugrel: 60 mg as early as possible or at time of PCI
® Ticagrelor: 180 mg as early as possible or at time of PCI

Anticoagulant therapy
e UFH:

o With GP lIb/llla receptor antagonist planned: 50- to 70-U/kg IV bolus to achieve therapeutic ACT$
e With no GP lIb/lila receptor antagonist planned: 70- to 100-U/kg bolus to achieve therapeutic ACT§

e Bivalirudin: 0.75-mg/kg IV bolus, then 1.75-mg/kg/h infusion with or without prior treatment with UFH.
An additional bolus of 0.3 mg/kg can be given if needed.

e Reduce infusion to 1 mg/kg/h with estimated CrCl <30 mL/min
o Preferred over UFH with GP lib/llla receptor antagonist in patients at high risk of bleeding

e Fondaparinux: Not recommended as sole anticoagulant for primary PCl




Table 4. Indications for Fibrinolytic Therapy When There Is a
>120-Minute Delay From FMC to Primary PCI (Figure 2)

COR LOE References

Ischemic symptoms <12 h I A 81, 306-311

Evidence of ongoing ischemia 12 to 24 lla C N/A
h after symptom onset, and a large area

of myocardium at risk or hemodynamic

instability

ST depression except if true posterior | )E uq;j,,j; i 10, 11, 81,

(inferobasal) MI suspected or when 312,313
associated with ST-elevation in lead aVR |




Table 5. Fibrinolytic Agents

Fibrinolytic Agent

Fibrin-specific:
Tenecteplase (TNK-tPA)
Reteplase (rPA)
Alteplase (tPA)

Non-fibrin-specific:
Streptokinase§

Dose Fibrin Specificity*
Single IV weight-based bolust
10U + 10-U IV boluses given 30 min apart

90-min weight-based infusion

1.5 million units IV given over 30-60 min

Antigenic

No
No
No

Patency Rate
(90-min TIMI 2 or 3 flow)

85%328
84%314
73% to 84%314. 324, 326

60% to 68%



Table 7. Adjunctive Antithrombotic Therapy to Support Reperfusion With Fibrinolytic Therapy

COR

Antiplatelet therapy

Aspirin

® 162- to 325-mg loading dose

® 81- to 325-mg daily maintenance dose (indefinite)
e 81 mg daily is the preferred maintenance dose

P2Y,, receptor inhibitors =
e Clopidogrel: A

® Age <75 y: 300-mg loading dose
e Followed by 75 mg daily for at least 14 d and up to 1 y in absence of bleeding A(14d)
C(uptoly)
e Age >75 y: no loading dose, give 75 mg 7 A
e Followed by 75 mg daily for at least 14 d and up to 1 y in absence of bleeding A (14 d)
C(uptoly)

Anticoagulant therapy
e UFH:

e Weight-based IV bolus and infusion adjusted to obtain aPTT of 1.5 to 2.0 times control for
48 h or until revascularization. IV bolus of 60 U/kg (maximum 4000 U) followed by
an infusion of 12 U/kg/h (maximum 1000 U) initially, adjusted to maintain aPTT at
1.5 to 2.0 times control (approximately 50 to 70 s) for 48 h or until revascularization.

e Enoxaparin:

e |f age <75 y: 30-mg IV bolus, followed in 15 min by 1 mg/kg subcutaneously every 12 h
(maximum 100 mg for the first 2 doses)

e |f age =75 y: no bolus, 0.75 mg/kg subcutaneously every 12 h (maximum 75 mg for the
first 2 doses)

® Regardless of age, if CrCl <30 mL/min: 1 mg/kg subcutaneously every 24 h
e Duration: For the index hospitalization, up to 8 d or until revascularization
e Fondaparinux:

e |nitial dose 2.5 mg IV, then 2.5 mg subcutaneously daily starting the following day,
for the index hospitalization up to 8 d or until revascularization

e Contraindicated if CrCl <30 mL/min




Percutaneous Coronary

Intervention

= Hasta mortalite veya LV disfonksiyonu
yonunden yuksek riskliise

Sok
Hipotansiyon, tasikardi

Pulmoner konjesyon

PCl =Class |




Heparin

= 60 U/kg bolus, 12 U/kg/saat infizyon (> 70 kg

hasta icin Max 4000 bolus, 1000 U saat)

= aPTT 5o-70 saniye




Enoksiparin

* 1 mg/kg sc, 12 saatte bir

* GFR <30 mL/dk ise gunde bir kez




Metoprololiin Etkileri

COMMIT (N = 45,852) Totality of Evidence (N =52,411)

Category and trial

Odds ratio (Cl)

Death (any cause)

26 small trials's

Placebo: MIAMI?
1797 deaths (7-8%) ISIS-115

COMMIT (low-risk only) Death

Metoprolol: Total 130/0
1774 deaths (7.7%)
Reinfarction P=0.0006

21 small trials?5
MIAMI?

1SIS-11°

COMMIT (low-risk only)

1% (SE 3) proportional risk
reduction (p=0-7)

ReMI
Increased Total 290/
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early rlSk Of Ventricular fibrillation or other cardiac arrest P=0 0002

ShOCk 25 small trials?®
MIAMI?

ISIS-1%°

COMMIT (low-risk only)

I I I
7 14 21 Total 1 50 /0
Time since randomisation (days) P_O 002
Days 7-13 14-20 21-28 T T
Number of events 05 : 15 20
Metoprolol 220 83 30 B blocker Control
Placebo 249 75 24 better better

Risk factors for cardiogenic shock :heart failure, age > 70, systolic blood pressure

<120, sinus tachycardia > 110 or heart rate < 60, increased time since oggt of L an Cet 2005 o 366.1 622
STEMI svmptoms v 7 . y




Fatty Acid Binding Protein
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Heart-type fatty acid binding protein as an early
marker for myocardial infarction: systematic review

and meta-analysis

Christopher Carroll,' Mohamad Al Khalaf," John W Stevens,' Joanna Leaviss,’
Steve Goodacre,' Paul O Collinson,? Jenny Wang'

ABSTRACT

Background Heart-type fatty acid binding protein
{H-FABP) has been proposed as an eary biomarker of
myocardial infarction {MI). The authors aimed to
undertake a systematic review and meta-analysis 1o
estimate the early sensitivity and specificity of
guantitative and qualitative H-FABF assays.

Methods The authors undertoox a systematic search
using electronic databases, citation hsts and expert
contacts to identify all dizgnostic cohort studies of
patients presenting with suspected acute coronary
syndrome that compared H-FABF at presentation to

a reference standard based on the Universal definition of
MI. Study quality was assessed using the Quality
Assessment of Diagnostic Accuracy Studies toal.
Meta-analysis was conducted using Bavesian Markov
chain Monte Carlo simulation,

Results The authors included eight studies of

developing alternative or additional early markers
of myocardial necrosis.

Heart-type fatty acid binding protein (H-FABF) is
a relatively small {15 kDa) protein found in the
cytoplasm, which because of its small molecular
size would be released very early in myecardial
ischaemia or infarction. The pharmacokinetic
properties of H-FABP that involve early release and
detectability in the peripheral circulation have led
to interest in its use as an early diagnostic tool for
ML It has been developed as a guantitative and
qualitative assay and evaluated in a substantial
number of diagnostic cohort studies. Our objective
in this meta-analysis was to estimate the diagnostic
accuracy of H-FABF for MI when used at patient
presentation to hospital.

METHODS



Taranan Veri Tabanlari

« MEDLINE (12950), MEDLINE In-Process & Other Non-Indexed Citations (1950),
« Cumulative Index of Nursing and Allied Health Literature (CINAHL) (1981),
« EMBASE (1980),

« Web of Science (WoS) (includes Science Citation Index and Conference Proceedings
Citation Index) (1899),

« Cochrane Central Database of Controlled Trials (CENTRAL),
« Cochrane Database of Systematic Reviews (CDSR),

« NHS Database of Abstracts of Reviews of Effectiveness (DARE) and the Health
Technology Assessment (HTA) database.



o Anahtar Kelimeler
GOqus agrisi
Akut Koroner Sendrom

Myocardial Infarction

H-FABP

« Altin standard troponin olarak kabul edilmis.




Dahil Edilme Kriterleri

1. Design: diagnostic cohort study
Population: adults presenting with suspected ACS. Studies
were excluded if patients were selected on the basis of having
a clinical diagnosis of ACS (rather than a clinical suspicion
of ACS) or positive diagnostic test for ACS, such as ST
deviation on the ECG or an elevated biomarker. Studies of
patients selected on the basis of a negative diagnostic test

were included (eg, studies that excluded patients with
ST-elevation MI).

Index test: H-FABP

Reference standard test: acute MI defined according to the
universal definition® using troponin I or T measurement for
a minimum of 80% of the population at least 6 h after
symptom onset.




| Dahil Edilen Calismalar

Table 1

Populstion characteristics of studies of hesrt-type fetty acid-binding protein

Population: age (mean in years, Time from Number of
Study Study type unless stated); number %) Male  Inclision oriteria Exclusion criteria® symptoms (hours]  patients
Body 201" Smgle-cantra, UK 59 430 |61%) Maa Suspecied candiac chest pain within 24 h Chast trauma, ranal falura, hospital 15 [Madin| 105
admesson, prgnancy
Cate 2010"° Smgla cantra, Turkay §7; 163 {73%) Maa Aga =18 yaars with typica chest pain Atypical chest pam, frauma, dlactrical Mot raported 24
cardioversion, musculoskalatal diseasa, ranal
faiure, ver dsaase
Charpentier 2010'* Smgle-cantra, Frnca §7; 454 |67%) Maa Chest pain due to suspected ACE within 12h 3T davation, raumafic cause, randl imparment 2.9 {Madian| 877
O Serio 2005° Singla cantra, Kaly 79 jwomenl, & (menl; Mat spacifiad 5T davation 34 [Maan| a0
23 17%) Mala
Ecallan 2007'8 Mahila units, France 68 68 (63%) Male Consacutive amergancias with chest pam Cardioganic shack, recent chast frauma 2.3 [Madian| 108
Garcia Valdacasas 20117 Singla-cantra, France 67; 114 |69%) Mala Chest pan =20 min duration witin 6 h Chast trauma Mot raported 165
Haltam 2010°2 Single-cantra, Ganmany 69 27 (55%) Mals |schaamic-typa chest pan Intathozpital tmnster 4 {Madian) a4
Hjwtshaj o™ Sngle cantra, UK 61 Madanl; 70 {65%) Mala Chest pam and suspecied of ACS Nang reporid Mot raported 107
Iva 2009 Sngle-cantra, Finland 67; 181 |62%) Mala Chest pain suggesting M Uncartain & =24 h dday from symgtom onset 4.7 (Madian| 293
Lafevra 2007%" Multi-cantre, France 61; 71 (71%) Male Mat spacifiad Nang reporid 5.9 (Madin| 75
Li 2010% Multi-cantra, China G4; 163 |72%) Mala Chest pan mara than 30 mn within 12k Nane reporid 4 (Madian] m
suspacied of AMI
Liao, 2008™ Smgla cantra, China 649; 54 {73%] Male Acute chest pan andfor dyspnosa lasiing Mana reporizd 22 |Madian| 14
=20 min within the last 3h
Mad 2007 Single cantre, Austria 58 213 |76%) Maa Onzet of acute chest pain and'or dyspnoaa Nane reporid 3 {Madian] 280
lasting =20 min within the last 24 h
McCam 20045 Multi cantre, Nothem Irdand 63 281 (68%) Male |schasmic type chest pam within 24 b Intehozspital tmnsfer 5.3 (Madin| 415
Mion 20072 Smgle centra, aly 63; 89 |67%) Males Nonconsacutive patiants with chast pam Mana raparied 18 (Madian| 132
Naroo 2008 Sngle cantra, LAE Age not raportad, Onzat of typical cardiac pam 20 min o 12h &1 davation M1, ranal disaasa Mot raported m
627 {79%]) mala
Valla 2007 Multi-cantre, Spam 65 287 (68%) Mala Suspactad ACS with symptoms batwaan Maona raparied 12 {Maan| 419

20 min and 180 mm of prsantation




Bulgular

 Calismalarda ki Ml prevalansi %15 lie %73

arasinda saptanmis.

« Semptom baslangici ve drnegin alinmasi
arasinda gecen sure 1.2 (ortalama) lie 5.9

(ortanca) saat arasinda.
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Figure 1 Quality assessment of diagnostic studies of heart-type fatty
acid-binding protein. A green+ circle indicates a positive answer to the
criterion listed, red— indicates negative and yellow? indicates unclear.




L Kantitatif FABP Calismalarinin
Meta-Analizi

Shuidy ™ FP FN TH Sensitivity Specificty Senstivity B recificity

Body 201 18" 87 B3 32 313 076(068 082) 029(036 0.9
; 10 089(0.76,057)  0.74(0.51,0.50)

[l . 1II

Garda
Raltern, 2 FY . 42 04
Hjort shoj 201 0™ 3 B B 64 082(07

llva 2009 8 19 38 151 070(062,0.77)
132 076(0.70,0.82) .
Mion 20072 T OE T 84 082(071,08) —
Pooled effect 0.81(0.72,0.89)  0.80 (064, 0.90) - -
Predictive effect 0.81(0,50,0,95) 0,80 (0.26, 0.98) - -




Kalitatif FABP Calismalarinin
Meta-Analizi

Study TP Sensitivity

Cete 2010™ 30
Charpentier 20010 21
E collan 2007 45
LeFewre 2007 19
Li 20110% 106
Liao 2009+ 45
Mad 2007 34 .
Maroo 200977 s 1 2 , 0.83)
Valle 2007 B9 33 59 238 061(0.53, 068)
P ool il effesct 0.68 (046, 0.84)  0.92({0.77, 0.94)
Predictive effect 0.68 (0.11, 0.97)  0.92(0.20, 1.00)




Table 3 Sensitviy and specficity of combinations of biomarkers with traponin versus troponin alone

Troponin alone
Study Combination Sensitivity (95% C1) Specficity (5% CI)

Body 201" Inl or H-HAEF 042 03310 0.51) 0.96 (0.94 10 0.97)
Hakem 2010" Inl or H-FABF 0.74 {066 to 0.74) 1005 10)

MeCam 2008° Inl or H-FABP 075 (069 to 0.81) 034 (09 1o 036)
Mion 2007° Inl or H-FAB? 055 (03910 0. 036 (09210 1.0)

Tn | troporin |; H-FAGP, hearttype faty acicbinding protein,

Combination
Sensitivirf (95% Cl|

082 (074 to 088)
097(086 1o 0.89)
093089 to 0.36)
07606 to 0.67)

Specificity (9% CI)

0,88 (0,83 to 0.66)
085 (06 1o 0.6)

0.93 (089 to 0.9
093 (086 to 0.97)




Biomarkers and heart disease
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Heart-type fatty acid-binding protein in the early
diagnosis of acute myocardial infarction
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assessment.” * But particularly in patients without
ST-segment elevation in the ECG, diagnosis of
non-ST-elevation myocardial infarction (non-STEMI)
often requires serial blood sampling and causes pro-
longed time spent in the emergency department
(ED), increasing patients’ uncertainty and anxiety,
and costs for the healthcare system.*’ Furthermore,



e Dahil Etme Kriterleri:

Son 12 saatte AMI dusundiren gogus agrisi nedeniyle

basvuran hastalar

 Dislama Kriterleri:

Bobrek yetmezligi

STEMI
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Table 2 Diagnostic performance of hFABP and cardiac troponin (95% Cl)

Sensitivity, Spedificity, Negative predictive value, Positive predictive value,
% (95% CI) % (95% Cl) % (95% CI) % (95% Cl)
Heart type, FABP 72 (65 to 89) 80 (77 o 82) 94 (92 to 95) 41 (3510 47)
ROC-derived optimal cut-off (4.2 ng/ml)
Heart type, FABP 87 (81 to 92) 59 (56 to 63) 96 (94 to 98) 29 (25 o 33)
median (2.7 ng/ml)
Roche high-sensitive troponin T 93 (88 to 96) 77 (74 1o 80) 98 (97 to 99) 42 (37 to 47)
99th percentile (0.014 pg/)
Roche high-sensitive troponin T 70 (63 to 77) 89 (86 1 91) 94 (92 to 96) 55 (48 to 61)
>0.014 pg|
+ heart type, FABP
>4.2 ng/ml
Roche High-Sensitive troponin T 83 (77 1o 88) 83 (80w 85) 96 (95 to 97) 48 (42 1o 54)
>0.014 pg|
+ heart type, FABP
>2.7 ng/mi

hFABP, heart-type fatty add-binding protein; ROC, receiver operating charaderistic.




Yuksek Duyarlilikli Troponin 1ile
Ortaya Cikan Problem

. Standart troponin kitin referans araligi 10-100
pg/ml (ng/L)
 HsTn kitin referans araligi 0-14 pg/ml (ng/L)

1. 14-100 pg/ml arahginda kalan hastalarin tanisi

nedir?

2. Gereksiz yatis ve acilde kalis?




Yuksek Duyarlilikli Troponin
Pratikte Nasil Kullanilabilir?

1. Erken dislama?

2. llk alti saatte HsTn diUzeylerinde meydana
minor artislar AKS tanisi koydurabilir mi?
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Sensitive Troponin I Assay in Early
Diagnosis of Acute Myocardial Infarction
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ABSTRACT

BACKGROLUMND
cine Il Cardiac troponin testing is central to the diagnosis of acute myocardial infarction.

C.R.5..  We evaluated a sensitive troponin I assay for the early diagnosis and risk stratification

.. F.P, o _
~linical Of myocardial infarction.
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Metod

« Cok merkezli calisma

« Yeni baslangicli g6gus agrisi ile bagvuran 1818 hasta
ardisik olarak calismaya alinmis.

« Ml tanisi enzim, EKG, klinik ve anjiografi, EKO sonuclarina
gore bagimsiz iki kardiyolog tarafindan konulmus.

« 0.04 ng/ml Ust sinir olarak kabul edilmis, ayrica ilk alti
saatteki %30'luk artis yada disus anlamli kabul edilmis.




Table 1. Baseline Characteristics of the Patients, According to the Final Diagnosis.*

Noncoronary Unstable
Variable Chest Painf Angina Pectoris

Patients — no. (%) 1165 (64.1) 240 (13.2)
Age—yr 39.7114.3 63.210.6

Male sex— no. total no. (%) 79/1165 (626)  165/240 (6833

Acute
Myocardial
Infarction;;

413 (12.7)
64.0:11.8
314413 (76.)

All Patients

1818 (100)

6142135
12081818 (66.4)




Tabla 2. Discriminatory Value of Biomarkers for the Diagnosis of Acute Myocardial Infarction.®

Variable

Presentation <3 hr after chest-pain onset

Sensitivity

Specificity

Positive predictive value

Negative predictive value
Presentation <6 hr after chest-pain onset

Sensitivity

Specificity

Positive predictive value

Negative predictive value
Presentation <12 hr after chest-pain onset

Sensitivity

Specificity

Positive predictive value

Negative predictive value
All patients

Sensitivity

Specificity

Pasitive predictive value

Negative predictive value

Sensitive Troponin |

Assay®

840 (77.5-89.3)
93.2 (30.4-95.3)
820 (75.4-87.5)
94.0 (91.3-96.0)

36.3 (81.7-90.8)
92.2 (90.0-94.1)
793 (T3.5-84.1)
95.3 (93.4-96.8)

281 (83.7-91.6)
92.1 (90.1-93.8)
787 (73.8-83.0)
95.9 (94.3-97.1)

00.7 (87 4-93.3)
90.2 (88.3-91.9)
76.7 (72.7-80.4)
96.4 (95.2-97.5)

Troponin T, Standard Assayj Myoglobing
99th Percentile 109 OV
value (95% confidence interval)

55.1 (47.2-62.9) 43.6 (35.9-31.6) 61.9 (52.5-70.6)
95.7 (93.4-97 4) 98.0 (96.2-99.1) BE.0 (84.1-91.3)
827 (74.3-893) 88.9 (80.0-94.8) 64.0 (54.5-71.8)
85.2 (81.7-88.2) 824 (78.3-85.5) 87.0 (83.0-90.4)
62.1 (55.6-68.4) 506 (44.1-57.7) 62.4 (54.6-69.7)
94.9 (93.0-96.4) 97.8 (96.4-95.8) B6.9 (83.7-89.6)
80.7 (74.1-86.1) B8.8 (82.1-93.6) 59.9(32.3-67.2)
8.0 (85.5-903) B5.3 (82.7-87.7) BE.0 (84.9-90.6)
64.1 (58.3-69.7) 54.0 (48.1-59.9) 61.2 (54.1-67.9)
95.4 (93.8-96.7) 97.9 (96.8-95.8) B6.9 (84.1-89.3)
821 (76.5-86.9) £9.6 (84.1-93.7) 58.3 (51.5-65.0)
89.0 (86.8-90.9) 86.6 (84.3-88.7) BE.2 (85.5-90.5)

727 (68.1-76.9)
941 (92.6-95.4)
814 (77.1-853)
90.7 (88.0-923)

£3.7 (58.8-68.3)
97.2 (96.0-98.0)
8838 (84.6-921)
883 (86.4-90.0)

61.3 (55.6-66.9)
36.9 (34.6-9.0)
60.5 (54.8-66.1)
87.3 (85.0-30.4)

Myoglobin or Troponin T

95th Percentile 105 CV

796 (72.2-85.8)  77.6 (69.9-84.2)
835 (79.2-87.2)  B6.2 (82.1-89.6)
66.9 (39.4-738)  69.8 (62.0-76.8)
907 (87.0-93.6)  90.3 (36.6-931.3)
838 (78.2-88.4)  B0.0(73.9-85.3)
820 (78.6-85.2)  B4.8 (81.5-87.7)
64.6 (38.7-70.2) 669 (60.7-71.7)
928 (90.1-949) 917 (38.9-91.9)
834 (78.4-87.7)  B03 (74.9-85.0)
826 (79.6-853)  85.0 (82.2-87.6)
644 (39.1-69.5)  66.7 (61.1-71.9)
929 (90.6-948) 921 (89.7-94.0)
87.1(83.3-503)  B34.1 (30.0-87.7)
819 (79.3-844) B4.6(32.1-86.9)
66.6 (62.3-70.7)  69.0 (64.5-73.2)
939 (92.0-95.4)  92.9(91.0-943)

* A cutoff value of 0.04 ng per milliliter for the sensitive troponin | assay was determined to be the 99th percentile on the basis of analysis of samples obtained from 5000 subjects in the
Gutenberg Heart Study. The 10% coefficient of variation (CV) was lower than the 9%th percentile, so only the 9%th percentile is presented.
7 A troponin T level of 0.01 ng per milliliter represents the 99th percentile in the reference population. A troponin T level of 0.03 ng per milliliter represents the 109% coefficient of

variation.

i The cutoff value for myoglobin was 107 ng per milliliter.




Table 3. Correct Diagnosis of Acute Myocardial Infarction, According to
the Time of a Single Sensitive Troponin | Assay.*

Detection of
Time of Testing Myocardial Infarction

% of patients

On admission
0 to <6 hr after chest-pain onset 87.7
6 to 12 hr after chest-pain onset 94.5
=12 hr after chest-pain onset 100
After admission
At 3 hr
At 6 hr
* The diagnostic criteria for acute myocardial infarction were a troponin |
level |:a1: measured by sensitive assay) above the 99th percentile of 0.04 ng

per milliliter in at least one measurement and a rise or fall in the level of at
least 30%.
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Context Introduction of highly sensitive troponin assays into clinical practice has sub-
stantially improved the evaluation of patients with chest pain.

Objective To evaluate the diagnostic performance of a highly sensitive troponin |
(hsTnl) assay compared with a contemporary troponin | (cTnl) assay and their serial
changes in the diagnosis of acute myocardial infarction (AMI).

Design, Setting, and Patients A total of 1818 patients with suspected acute coro-
nary syndrome were consecutively enrolled at the chest pain units of the University
Heart Center Hamburg, the University Medical Center Mainz, and the Federal Armed
Forces Hospital Koblenz, all in Germany, from 2007 to 2008. Twelve biomarkers in-
cluding hsTnl (level of detection, 3.4 pg/mL) and cTnl (level of detection, 10 pg/mL)
were measured on admission and after 3 and 6 hours.

Main Outcome Measures Diagnostic performance for AMI of baseline and serial changes
in hsTnl and cTnl results at 3 hours after admission to the emergency department.

Results Of the 1818 patients, 413 (22.7 %) were diagnosed as having AMI. For dis-
crimination of AMI, the area under the receiver operating characteristic (ROC) curve
was 0.96 (95% Cl, 0.95-0.97) for hsTnl on admission and 0.92 (95% Cl, 0.90-0.94)
for ¢Tnl on admission. Both were superior to the other evaluated diagnostic biomark-
ers. The use of hsTnl at admission (with the diagnostic cutoff value at the 99th per-
centile of 30 pg/mL) had a sensitivity of 82.3% and a negative predictive value (for
ruling out AMI) of 94.7%. The use of cTnl (with the diagnostic cutoff value at the
99th percentile of 32 pg/mL) at admission had a sensitivity of 79.4% and a negative
predictive value of 94.0%. Using levels obtained at 3 hours after admission, the sen-
eitivity was 98 2% and the negative oredictive value was 99.4% for both hsTnrl and
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Table 4. Diagnostic Performance for Identification of Acute Myocardial Infarction by Use of Serial cTnl and hsTnl Determination

cTnl, % (95% CI) hsTnl, % (95% Cl)

On Admission At 3 Hours On Admission At 3 Hours

>99th >90th S00th >0th
>LoD Percentile >LoD Percentile >LoD Percentile >LoD Percentile

Senstivity 874(83.3-908) 79.4(746-83.7) 98.8(96.9-99.7) 98.2(96.0-99.3)100.0(98.0-100.0) 82.3(77.3-86.5)100.0(98.0-100.0) 98.2{85.9-99.4)

Speciicty 886 (86.6-004) 945(03.0:05.7) 789(76.4-813) B98(87.8-015) 53323884 R1(00397) 19(12-30  %04(884-022)

Positive predictive  69.3 (64.6-73.8) 80.9(76.2-85.1) 58.0(53.8-62.2) 73.9(69.5-78.0) 30.8(27.8-339 751 (69.9-79.8) 22.7(204-25.2)  74.7 (69.9-79.0)
value

Negative predictive  96.0 (94.6-97.1) 94.0(92.4-96.3) 99.5(98.8-99.9) 99.4 (98.7-99.8)100.0 (98.4-100.0) 94.7(93.1-96.1)100.0 (75.1-100.0) 99.4 (38.7-99.8)
value

No. postve/tota®  411/1430 320/1430 555/1430 433/1430 915/1260 K ‘ 2411 3711260

Abbreviations: cTnl, contemporary sensitive troponin I; hsTnl, highly sensitive troponin |, LoD, level of detaction.
ANumber of patients with positive test critera/number of patients with available data on criteria.
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Table 5. Diagnostic Performance for Identification of Acute Myocardial Infarction by Use of hsTnl Determination and Its Relative Change in
Troponin Concentration®

Change 0 to 3 Hours After Admission, % (95% ClI)
) ]

=20 =30 =50 =75 =100 =150 =200 =250
hsTnl Change 0 to 3 Hours
Sensitivity 77.3(72.0-821) 72.7(67.1-77.8) 67.0(61.2-72.5) 61.0(55.0-66.7) 57.4(51.4-63.3) 52.8(46.8-58.8) 50.4(44.4-56.3) 48.2(42.3-54.2)
Specificity 26.1(23.3-289) 33.6(30.7-36.7) 46.8(43.7-50.0) 55.5(52.3-58.7) 59.7 (56.6-62.8) 69.3(66.3-72.2) 83.9(81.5-86.2) 92.5(90.7-94.1)
PPV 23.2(20.5-26.0) 24.0(21.2-27.0) 26.7 (23.4-30.1) 28.3(24.8-32.1) 29.1(254-33.1) 33.2(28.8-37.8) 47.5(41.7-53.3) 65.1(58.2-71.5)
NPV 799(75.1-842) 81.0(76.9-84.7) 83.1(79.7-86.2) 83.2(80.1-85.9) 83.0(80.0-85.7) 83.6(80.9-86.1) 85.4(83.0-87.6) 86.1(83.9-88.1)
No. positive/total® 941/1260 854/1260 709/1260 B07/1260 556/1260 449/1260 299/1260 209/1260
hsTnl >LoD on Admission and hsTnl Change 0 to 3 Hours
Sensitivity 77.3(72.0-82.1) 72.7(67.1-77.8) 67.0(61.2-72.5) 61.0(55.0-66.7) 57.4(51.4-63.3) 52.8(46.8-58.8) 50.4 (44.4-56.3) 48.2(42.3-54.2)
Specificity 60.2 (57.1-63.3) 67.8(64.8-70.7) 809 (78.3-83.3) 89.6(87.5-91.4) 93.4(91.6-94.8) 96.8(95.5-97.8) 98.1(97.0-98.8) 98.6 (97.6-99.2)
PPV 35.9(32.1-39.9) 39.4(35.2-43.8) 50.3(45.1-55.4) 62.8(56.8-68.5) 71.4(65.0-77.2) 82.8(76.5-88.0) 88.2(82.2-92.7) 90.7 (84.8-94.8)
NPV 90.2 (87.7-924) 89.6(87.2-91.7) 89.5(87.3-91.4) 88.8(86.7-90.7) 88.4(86.3-90.3) 87.7 (85.6-89.6) 87.3(85.1-89.2) 86.8 (84.7-88.8)
No. positive/total® 708/1260 606/1260 434/1260 310/1260 254/1260 197/1260 171/1260 157/1260
hsTnl >99th Percentile on Admission and hsTnl Change 0 to 3 Hours
Sensitivity 60.3 (54.3-66.0) 55.7 (49.7-61.6) 50.0 (44.0-56.0) 44.3(38.4-50.3) 41.5(35.7-47.5) 36.9(31.2-42.8) 34.4(28.9-40.3) 32.6 (27.2-384)
Specificity 96.8 (95.5-97.8) 98.0(96.9-98.7) 99.1 (98.3-99.6) 99.2(98.4-99.6) 99.4 (98.7-99.8) 99.4 (98.7-99.8) 99.5(98.8-99.8) 99.6 (89.0-99.9)
PPV 84.6 (78.8-89.3) 88.7(83.1-93.0) 94.0(88.9-97.2) 94.0(88.5-97.4) 95.1(89.7-98.2) 94.5(83.5-98.0) 95.1(88.9-98.4) 95.8(89.7-98.9)
NPV 89.4 (87.4-91.2) 88.5(86.4-90.3) 87.3(85.2-89.2) 86.1(83.9-88.0) 85.5(83.3-87.5) 84.5(82.3-86.6) 84.0(81.8-86.1) 83.7 (81.4-85.8)
No. positive/total® 221/1260 193/1260 161/1260 141/1260 131/1260 116/1260 107/1260 101/1260
hsTnl Change 0 to 3 Hours and hsTnl >99th Percentile After 3 Hours in Patients With hsTnl <99th Percentile on Admission

Sensitivity 92.0(80.8-97.8) 92.0(80.8-97.8) 92.0(80.8-97.8) 92.0(80.8-97.8) 90.0(78.2-96.7) 90.0(78.2-96.7) 90.0(78.2-96.7) 88.0(75.7-95.5)
Specificity 97.4 (96.2-98.4) 97.6(96.3-98.5) 97.9(96.7-98.7) 97.9(96.7-98.7) 98.1(97.0-98.9) 98.1 (97.0-98.9) 98.7(97.7-99.3) 99.0(98.1-99.5)
PPV 66.7 (54.3-77.6) 67.6(55.2-78.5) 70.8(58.2-81.4) 70.8(58.2-81.4) 72.6(59.8-83.1) 72.6(59.8-83.1) 78.9(66.1-88.6) 83.0(70.2-91.9)
NPV 99.5(98.8-99.9) 99.5(98.8-99.9) 99.5(98.8-99.9) 99.5(98.8-99.9) 99.4 (98.7-99.8) 994 (98.7-99.8) 99.4(98.7-99.8) 99.3 (98.6-99.8)
No. positive/total® 78/951 76/951 72/951 71/951 68/951 67/951 59/951 54/951

Abbreviations: hsTnl, highly sensitive troponin |; LoD, level of detection; NPV, negative predictive value; PPV, positive predictive value.

3 Cutoff of 32 pg/mi for the cTnl and 30 pg/mL for hTnl assays and LoD of 10 pg/mL for cTnl and 3.4 pg/mL for hTnl. Various relative troponin changes between admission and 3 hours
and their combination with cTnl and hsTnl are presented. For each assay, analyses were performed on patients with their corresponding troponin | values below the upper range of the
used assay on admission and 3 hours after admission.

B Number of patients with positive test criteria/number of patients with avalable data on criteria.
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Table 6. Diagnostic Performance for Identification of Acute Myocardial Infarction by Use of cTnl Determination and Its Relative Change in
Troponin Concentration®

Change 0 to 3 Hours After Admission, % (95% CI)
I ]

=20 =30 =50 =75 =100 =150 =200 =250
cTnl Change 0 to 3 Hours
Sensitivity 81.9(77.3-859) 77.3(72.4-81.7) 69.0(63.7-74.0) 63.5(58.0-68.7) 60.7 (55.2-66.1) 55.8(50.3-61.3) 51.5(46.0-57.1) 49.7 (44.1-55.3)
Specificity 79.7 (77.2-820) 81.0(78.5-83.3) 82.0(79.6-84.2) 83.8(81.5-85.9) 84.9(82.6-869) 89.0(87.0-90.8) 90.7 (88.8-92.3) 92.0(90.3-93.6)
PPV 54.4 (49.9-58.8) 54.5(49.9-59.2) 53.1(48.2-57.9) 53.6(48.5-58.7) 54.2(49.0-59.4) 60.1(54.3-65.6) 62.0(55.9-67.8) 64.8(58.5-70.7)
NPV 93.7 (92.0-952) 92.4(90.5-93.9) 90.0(87.9-91.7) 88.6(86.5-90.5 88.0(859-89.9) 87.2(85.1-89.1) 86.4(84.3-88.3) 86.1(84.0-83.0)
No. positive/total® 491/1430 462/1430 4241430 386/1430 365/1430 303/1430 271/1430 250/1430
cTnl >LoD on Admission and cTnl Change 0 to 3 Hours
Sensitivity 70.2 (65.0-75.2) 65.6(60.2-70.8) 57.4(51.8-62.8) 51.8(46.3-57.4) 49.1 (43.5-54.6) 44.2(38.7-49.7) 39.9(34.5-454) 38.0(32.7-43.5)
Specificity 92.5(90.8-940) 93.8(92.2-95.1) 94.7 (93.3-96.0) 96.6(95.3-97.6) 97.6(96.6-98.5) 98.6(97.8-99.2) 98.7(97.9-99.3) 98.9(98.1-99.4)
PPV 73.4(68.1-782) 75.6(70.2-80.5) 76.3(70.5-81.5) 81.6(75.7-86.7) 86.0(80.2-90.7) 90.6(84.9-94.6) 90.3(84.2-946) 91.2(85.1-954)
NPV 91.3(89.5-929) 90.2(88.4-91.9) 88.3(86.3-90.0) 87.2(85.2-89.0) 86.7 (84.6-88.5) B85.7 (83.6-87.6) 84.8(82.7-86.7) B84.4 (82.3-86.3)
No. positive/total® 349/1430 317/1430 270/1430 226/1430 202/1430 171/1430 153/1430 144/1430
cTnl >99th Percentile on Admission and cTnl Change 0 to 3 Hours
Sensitivity 62.3 (56.8-67.6) 58.0(52.4-63.4) 497 (44.1-55.3) 44.2(38.7-49.7) 41.4(36.0-47.0) 36.5(31.3-42.0) 32.2(27.2-37.6) 304 (25.4-35.7)
Specificity 97.5(96.4-98.3) 98.4(97.4-99.0) 986 (97.8-99.2) 98.8(98.0-99.4) 99.3(98.6-99.7) 99.5(98.9-99.9) 99.5(98.9-99.9) 99.6 (99.1-99.9)
PPV 87.9(83.0-91.8) 91.3(86.6-94.8) 91.5(86.4-95.2) 91.7 (86.3-95.5) 94.4 (89.3-97.6) 96.0(90.8-98.7) 95.5(89.7-98.5) 96.1(90.4-98.9)
NPV 89.7 (87.9-91.4) 88.8(86.9-90.5) 86.9(84.9-88.7) 85.7(83.7-87.6) 85.2(83.1-87.1) B84.2(82.1-86.1) 83.3(81.1-85.2) 82.9(80.8-84.9)
No. positive/total® 252/1430 226/1430 188/1430 164/1430 149/1430 129/1430 113/1430 105/1430
cTnl Change 0 to 3 Hours and cTnl >99th Percentile After 3 Hours in Patients With cTnl <99th Percentile on Admission

Sensitivity 925 (83.4-97.5) 925(83.4-97.5) 925 (83.4-97.5) 92.5(83.4-97.5) 92.5(83.4-97.5) 925(83.4-97.5) 92.5(83.4-97.5) 925 (83.4-97.5)
Specificity 945 (93.0-958) 94.5(93.0-95.8) 94.6(93.1-959) 94.9(93.4-96.2) 95.2(93.7-96.4) 95.5(94.1-96.7) 95.5(94.1-96.7) 95.6(94.2-96.8)
PPV 52.1(428-61.3) 52.1(42.8-61.3) 525(43.1-61.8) 53.9(44.4-63.2) 554 (45.7-64.8) 569 (47.0-66.3) 56.9(47.0-66.3) 57.4 (47.5-686.9)
NPV 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5(98.8-99.8) 99.5 (98.8-99.8)
No.positive/totdb 134/1110 134/1110 133/1110 130/1110 126/1110 1221110 121/1110 120/1110

Abbreviations: cTnl, contemporary sensitive troponin I; LoD, level of detection; NPV, negative predictive value; PPV, positive predictive value.

3 Cutoff of 32 pg/mL for the cTnl and 30 pg/mL for hTnl assays and LoD of 10 pg/mL for cTnl and 3.4 pg/mL for hTnl. Various refative troponin changes between admission and 3 hours
and their combination with cTnl and hsTnl are presented. For each assay, analyses were performed on patients with their cormesponding troponin | values below the upper range of the
used assay on admission and 3 hours after admission.

©Number of patients with positive test criteria/number of patients with avalable data on criteria.
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ABSTRACT

BACKGROUMND

Aedi- The rapid and reliable diagnosis of acute myocardial infarction is a major unmet
‘:L-Hw clinical need.



Metod

« GOQus agrisi ve AKS dUsinduren semptomlarla
basvuran hastalar ¢calismaya dahil edilmis.

- Semptomlarininilk 12 saatinde olanlar dahil edilmis.

« AMl tanisi bagimsiz iki kardiyolog tarafindan EKG,
enzim, EKO, efor testi ve anjiografi sonuglarina gore
koyulmus.

e 1,2,3 ve 6. saatlerde kan drnekleri alinmis.




Table 1. Baseline Characteristics of the Patients.

Characteristic
Age—yr
Median

Interquartile range

Male sex— no. (%)
Risk factors — no. (%)

Patients Who Had an Acute  Patients Who Did Not Have

All Patients ~ Myocardial Infarction ~ an Acute Myocardial Infarction
N=718) N=123 IN=595| P Value
<0.001
64 Iy 62
=75 39-80 49-74
471 (69 38 7) 383 (64 0.3




Table 2. Diagnostic Performance of Cardiac Troponin Assays at Presentation.

Troponin Assay

Sensitive troponin assays
Abbott-Architect Troponin |
Limit of detection, 0.010 pg/liter
95th percentile, 0.028 ug/liter
10% coefficient of variation, 0.032 ug/liter
Roche High-Sensitive Troponin T
Limit of detection, 0.002 pg/liter
99th percentile, 0.014 ug/liter*
Roche Troponin |
Limit of detection, 0.100 pg/liter
99th percentile, 0.160 ug/liter
10% coefficient of variation, 0.300 pg/liter
Siemens Troponin | Ultra
Limit of detection, 0.006 pg/liter
99th percentile, 0.040 ug/liter*
Standard assay
Roche Troponin T 4th Generation
99th percentile, unknown
Limit of detection, 0.010 pg/liter
10% coefficient of variation, 0.035 pg/liter

Sensitivity

94 (88-97)
86 (79-92)
85 (77-90)

100 (97-100)

95 (90-98)

92 (86-96)
84 (76-90)
75 (66-82)

97 (91-99)
89 (82-94)

83 (76-90)
72 (64-80)

Specificity

percent (95% confidence interval)

87 (84-89)
92 (90-94)
93 (90-95)

14 (12-18)
80 (77-83)

88 (86-91)
94 (91-95)
97 (95-98)

68 (64-72)
92 (89-94)

93 (91-95)
97 (96-98)

Negative Predictive

Value

98 (97-99)
97 (95-98)
97 (95-98)

100 (96-100)

99 (97-100)

98 (97-99)
97 (95-98)
95 (93-97)

99 (97-100)
98 (96-99)

97 (95-98)
94 (92-96)

Positive Predictive

Value

59 (52-66)
69 (61-76)
70 (62-78)

19 (16-23)
50 (43-56)

62 (55-69)
73 (65-80)
83 (75-89)

38 (32-44)
68 (60-76)

72 (64-79)
85 (76-91)

* The criterion of 10% coefficient of variation was fulfilled at the 99th percentile.
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Figure 3. Diagnostic Accuracy of Cardiac Troponin Assays at Presentation
According to Time since Onset of Chest Pain.

The area under the receiver-operating-characteristic curve (AUC) is shown,
according to the time since the onset of chest pain, for the four sensitive

cardiac troponin assays and the standard assay performed on blood samples
obtained at presentation for the diagnosis of acute myocardial infarction.




Diagnostic Performance of Cardiac Troponin at Presentation in Patients within 3 hours from Symptom

L LW Onset (n=222)
Sensitivity Specificity Megative Predictive Positive Predictive
(95% CI) (95% CI) Value (95% CI) Value (95% CI)
Sensitive Troponin Assays
Abbott Troponin |
Limit of Detection (0.010 ug/) 85 (66—96) 90 (B5—-94) 98 (94-99) 55 (39-70)
99th Percentile  (0.028 ug/) 70 (50-86) 96 (92—-98) 96 (92—-98) 70 (50-86)
10% CV (0.032 ug) 70 (50-86) 96 (93-99) 96 (92-98) 73 (52-88)
Roche High-Sensitive Troponin T
Limit of Detection (0.002 ug/) 100 (87—-100) 15 (11-21) 100 (88—-100) 14 (10-20)
99th Percentile  (0.014 ug/)* 85 (66—96) 84 (78-89) 98 (94-99) 42 (29-56)
Roche Troponin |
Limit of Detection (0.100 ug/) 85 (66-96) 91 (B6-95) 98 (95-99) 58 (41-73)
99th Percentile  (0.160 ug/) 63 (42—-81) 96 (93—99) 95 (91-98) 71 (49-87)
10% CV (0.300 ugh) 41 (22-61) 98 (95-99) 92 (88-96) 73 (45-92)
Siemens Troponin | Ulira
Limit of Detection (0.006 ug/) 92 (75-99) 74 (67-80) 99 (95-100) 33 (22-45)
99th Percentile  (0.040 ug/)* 77 (56-91) 95 (90-97) 97 (93—-99) 67 (47-83)
Standard Troponin Assay
Roche Troponin T 4th Generation
99th Percentile  (unknown)
Limit of Detection (0.010 ug/) 56 (35-75) 95 (91-98) 94 (90-97) 60 (39-79)
10% CV (0.035 ugh) 44 (26-65) 99 (96—-100) 93 (88-96) 80 (52-95)

* Criterion of 10% CV fulfilled at 99th percentile
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ABSTRACT

Objective To analyse whether levels of high-sensitivity
cardiac troponin (hs-cTn) below their respective 99th
percentile can be used as a single parameter to rule out
acute myocardial infarction (AMI) at presentation.
Design Prospective, multicentre study.

Main outcome measures \We measured hs-cTn using
four different methods (hs-cTnT Roche, hs-cTnl Siemens,

In Europe and in the USA, almost 15 million
patients per year present to the emergency depart-
ment (ED) with chest pain or other symptoms sug-
gestive of AML? As in most patients acute chest
pain is caused by benign disorders and not by AMI,
rapid rule out of AMI is fundamental.’ Delayed
rule out of AMI increases resource use and time
spent in the ED, patient anxiety and the problem



hs-cTnT hs-cTnl Siemens

Roche assay Enrolled patients| | Total excluded, n=173 assay Enrolled patients| [ Total excluded, = 1065
n=2245 Unclear diagnosis, n= 59 n=2245 Unclear diagnosis, n=59
No Oh hs-cTnT No Oh hs-cTnl
— | measurment available, —% | measurment available,
n=114 n= 1006
Remaining patients
P | \ T X
hs-cTnT > 14ng/l hs-cTnl <01 o=1180 hs-cTnl > 9ng/l
n=761 n=492
AMI, No AM], AMI, No AMI,
n=398 n=363 n=222 n=270
hs-cTnl hs-cTnl Abbott
Beckman Coulter | Enrolled patients | | Total excluded, n= 1094 assay _ Total excluded, n= 678
assay ) Enrolled patients s :
] 1=2245 Unclear diagnosis, n=59 Unclear diagnosis, n= 59
n=2245
No Oh hs-¢Tnl No Oh hs-cTnl
— | measurment available, , | measurment available,
n= 1035 n=619
[Remaining patients — — Remaining patienvs‘——;
Rl hs-cTnl > 9ng/1 hs-cTnl <26 2ng/ n=1567 hs-cTal > 26.2ng/1
n=440 n=333
I
¥ v v v
AMI, || NoAMT, AMI, | | NoAML
=209 || u=231 =240 | | n=93

hs-c¢TnT= high-sensitivity cardiac troponin T, hs-cTnl=high-sensitivity cardiac troponin I; AMI= acute myocardial infarction




Table 2 Sensitivity and specificity of different hs-cTn assays for AMI at respective upper limit stratified by time from symptom onset

Time from symptom onset (h) Assay and cut-off Sensitivity (95% Cl) Specificity (95% Cl) PPV (95% CI) NPV (95% CI)

Al patients hs-cTnT, 14 ng/l 89.6 (86.4 to 92.3) 71.1 (756 10 79.7) 52.3 (48.7 10 55.9) 96.5 (95.4 t0 97.4)
hs-cTnl, 9 ng/l (5) 94.1 (90.3 to 96.7) 71.4 (68410 743) 45.1 (40.7 0 49.6) 98.0 (96.6 t0 98.9)
hs-cTnl, 9 ng/l (B) 92.1(87.8 10 95.2) 750 (72110 77.8) 475 (42.8 10 52.3) 97.5 (9.1 t0 98.5)
hs-cTnl, 26.2 ng/l (A) 772 (7121 t0 81.7) 92.6 (91.0 to 94.0) 72.1 (66.9 to 76.8) 94.3 (92.8 t0 95.5)

3 hs-cTnT, 14 ng/l 73.8 (64.5 to 81.9) 84.2 (80.2 to 87.6) 55.6 (47.1 o 64.0) 92.3 (89.0 to 94.8)
hs-cTnl, 9 ng/l (5) 93.8 (82.8 to 98.7) 79.8 (74.1 to 84.8) 48.9 (38.3 t0 59.6) 98.4 (95.4 10 99.7)
hs-cTnl, 9 ng/l (B) 88.6 (75.4 t0 96.2) 85.0 (79.6 to 89.4) 534 (414 10 65.2) 97.5(94.2 0 99.2)
hs-cTnl, 26.2 ng/l (A) 50.8 (38.2 10 63.2) 97.9 (95.6 to 99.2) 85.0 (70.2 to 94.3) 89.6 (85.7 t0 92.7)

>3 hs-cTnT, 14 ng/l 94.7 (91.7 10 96.8) 75.6 (73.1 t0 78.0) 51.5(47.5 to 55.5) 98.1 (97.0 t0 98.9)
hs-cTnl, 9 ng/l () 94.2 (89.8 t0 97.0) 68.6 (65.1 to 72.0) 443 (393 0 49.3) 98.0 (96.1 to 99.0)
hs-cTnl, 9 ng/l (B) 92.9 (88.2 t0 %6.2) 71.8 (68.3 t0 75.1) 46.3 (41.1 10 51.6) 97.5 (95.7 0 98.7)
hs-Tnl, 26.2 ng/l (A) 84.4(79.3 t0 88.7) 91.0 (89.0 to 92.7) 70.3 (64.7 t0 75.5) 95.9 (94.4 10 97.1)

<6 hs-cTnT, 14 ng/ 83.9 (78.5 to 88.5) 79.6 (76.8 t0 82.3) 52.1 (46.8 t0 57.3) 94.9 (93.1 0 96.4)
hs-cTnl, 9 ng/l (S) 92.0 (85.3 t 96.3) 73.6 (69.5 to 77.4) 44.0 (37.6 to 50.6) 97.6 (95.5 t0 98.9)
hs-cTnl, 9 ng/l (B) 88.9 (81.4 to 94.1) 712 (713.2 10 80.9) 46.6 (39.6 10 53.7) 96.9 (94.6 t0 98.4)
hs-Tnl, 26.2 ng/l (A) 65.3 (56.9 to 73.0) 94.8 (92.7 to 96.3) 73.4 (64.9 10 80.9) 92.5 (90.2 to 94.4)

26 hs-cTnT, 14 ng/ 95.5(91.8 t0 97.8) 756 (72.4 t0 78.6) 52.5 (475 t0 57.5) 98.3 (97.0 10 99.2)
hs-cTnl, 9 ng/l (5) 96.0 (90.8 o 98.7) 69.0 (64.5 to 73.2) 46.1 (39.9 to 52.4) 98.4 (96.3 t0 99.5)
hs-cTnl, 9 ng/l (B) 95.0 (89.4 to 98.1) 72.6 (68.2 to 76.7) 483 (41.7 10 54.9) 98.2 (96.1 0 99.3)
hs-cTnl, 26.2 ng/l (A) 87.4 (81.4 t0 92.0) 90.3 (87.7 to 92.5) 71.2 (645 10 77.3) 96.3 (94.4 10 97.7)

Cut-off set at the 99th percentile of a healthy reference population.

(A), Abbott; (B), Beckman Coulter; CI, confidence interval; hs-cTnT, high-sensitivity cardiac troponin T; hs-cTnl, high-sensitivity cardiac troponin I; NPV, negative predictive value;
PPV, positive predictive value; (S), Siemens.
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ARTICLE INFO ABSTRACT

Article history: Objective: We sought to evaluate the added value of ultrasensitive copeptin (us-copeptin) for early rule out of
Received 7 March 2013 acute myocardialinfarction in a prospective cohortof emergency department (ED) patients with acute chest pain.
Accepted 30 April 2013 Methods: This was a prospective study including consecutive patients with acute chest pain presenting to the ED

within 12 hours of symptom onset. High-sensitivity cardiac troponin T {hs-cTnT, Roche Diagnostics, Meylan,
France) and us-copeptin (ThermoFisher Scientific, Clichy, France) were blindly assayed from venous blood
samples obtained at admission. Diagnosis was made by 2 ED physicians using all available data and serial cardiac
troponin | as the biochemical standard. Diagnostic performances of us-copeptin combined with hs-cTnT were
assessed using logistic regression. Analysis was conducted in all patients and in patients without ST-elevation



« llk 12 saatte gogus agrisi nedeniyle acil servise

basvuran hastalar calismaya alinmis.

- Giriste ve 6. saatte ve gerek duyulursa

ilerleyen saattlerde enzim calisiimis.

o |ki bagimsiz kardiyolog tum sonuclari

yorumlayarak nihai karari vermigsler.




Baseline characteristics of the study population

Patients' charactenstics Variable

Age (y) 61.4 (47.7-75.1)
Sex, n (%)

Female 71 (36.6%)
Male 123 (63.4%)
Diagnosis, n (%)

STEMI 27 (13.9%)
NSTEMI 25 (12.9%)

LA 31 (16%)

AP 9 (4.6%)
NCAD 102 (52.6%)
Time since chest pain onset (h)

STEMI 425 (2.19-6.82)
NSTEMI 365 (275-12)
UA 376 (2.32-6.50)
AP 282 (2.63-4.5)
NCAD 532 (3.05-9,68)




Diagnostic performance of individual hs-cTnT and us-copeptin and their combination for diagnosis of AMI or NSTEMI

Diagnosis

AMI

Decision rule

Hs-cTnT = 14 ng/L
Hs-cTnT = 18 ng/L

Us-copeptin > 13.11 pmol/L
Hs-cTnT = 14 ng/L or us-copeptin > 13.11 pmal/L
Hs-cTnT = 18 ng/L or us-copeptin > 13.11 pmol/L

Hs-cTnT = 14 ng/L
Hs-cTnT = 18 ng/L

Us-copeptin > 13.11 pmol/L
Hs-cTnT = 14 ng/L or us-copeptin > 13.11 pmal/L
Hs-cTnT = 18 ng/L or us-copeptin > 13.11 pmol/L

Sensitivity

76.0% (63.2-87.5)
75% (61.1-86)
69.2% (549-81.3)
96.2% (86,8-99.5)
96.2% (86,8-99.5)
76% (54.9-90.6)
76% (54.9-90.6)
BIO% (38.7-78.9)
96 (79.6-99.9)
96 (79.6-99.9)

Specificity

852% (78.3-90.6)
894% (832-94)

704% (622-77.8)
634% (549-71.3)
B648% (563-72.6)
852% (78.3-90.6)
894% (832-94)

704% (622-77.8)
634% (549-71.3)
B648% (563-72.6)

PRV

65.6% (523-773)
7224 (584-835)
46.7% (M8-578)
49% (39-59.1)
50% (39.8-602)
475% (315639)
55.9% (37.9-728)
26.3% (155-39.7)
J1.6% (214-433)
12,49 (22-443)

NPV

91% (848-953)
90,7% (84,6-95)
86.2% (786-919)
97.8% (92.4-99.7)
97.9% (92.5-99.7)
95,3% (90-982)
95,5% (90.4-98.3)
90.9% (83.9-956)
98.9% (94-100)
98.9% (94.2-100)

Diagnostic performance for diagnosis of AMI or NSTEMI was assessed inall study patients (N = 194, upper panel) or in patients with the exclusion of STEMI (n = 167, lower panel ),
respectively. Performance values are shown along with 95% Q. Decision thresholds were determined using the 99th percentile of a general population (Hs-cTnT = 14 ng/L) or max

Youden index (2000 bootstraps) (Hs-cTnT = 18 ng/L, us-copeptin > 13.11 pmol/L).
Abbreviation: PPV, positive predictive value,
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_ ABSTRACT

Background: High-sensitivity troponin assays
are now available for clinical use. We investi-
gated whether early measurement with such
an assay is superior to a conventional assay in
the evaluation of acute coronary syndromes.

Methods: Patients presenting to an emer-
gency department with chest pain who did
not have ST-segment elevation were prospec-

tively recruited from November 2007 to De-

dence interval [Cl] 88.1%-95.0%) and a speci-
ficity of 79.7% (95% Cl 78.6%-80.5%) for the
diagnosis of non-ST-segment myocardial infarc-
tion. The sensitivity of the assay at presentation
was 100% among patients who presented four
to six hours after symptom onset. By one year,
the high-sensitivity troponin T assay was found
to be superior than the conventional assay in
predicting death (hazard ratio [HR] 5.4, 95% Cl

2.7-10.7) and heart failure (HR 27.8, 95% C1 6.6~ |




Kardiyak iskemi dUsundiren semptomlarla bagvuran hastalar

calismaya alinmis.

EKG'de ST segment elevasyonu olan hastalar calismadan
dislanmis.

HsTnT (0,2 saat) ve std Tnl (o, 2 ve 6. saatte) ol¢iIimusler.

Tani bagimsiz bir gozlemci tarafindan koyulmus.

Tani std Tnl'nin 30 ng/L'den daha fazla olmasi ve %20’lik ve bir

artis ile EKG ve anjiografi sonuclarina gore koyulmus.



Patients presenting
with chest pain
n=2356

- Excluded n=1417

* Symptoms not suggestive of acute
coronary syndromes n = 749

* Could not give consent n =74

* Refused to participate n =224

= Recruited previously or in another
study n=91

» |dentified = 2 h after presentation
n=18

* Presented > 12 h after onset of
symptoms n =16

* |nsufficient blood samples obtained
for troponin T assay n =189

* 5T-segment elevation myocardial
infarction diagnosed n = 56

v

High-sensitivity troponin T
assay performed
n=2939

Y Y

Negative troponin T level
(< 99th percentile)
n =601

v Y

Positive troponin T level
(= 99th percentile)
n =338

|
v 4

MI not M
diagnosed diagnosed
n=585 n=16

MI not Mi
diagnosed diagnosed
n=149 n=189




Table 2: Performance of high-sensitivity troponin T assay in diagnosing

myocardial infarction at presentation and two hours later

Cut-off value of assay;
performance measure

= 14 ng/L (99th percentile)*
Sensitivity
Specificity
Positive-predictive value
Megative-predictive value
Accuracy

= 5 ng/L (limit of detectiont)
Sensitivity

Specificity
Positive-predictive value

Megative-predictive value
Accuracy

= 3 ng/L (limit of blankt)
Sensitivity
Specificity
Positive-predictive value
Megative-predictive value
Accuracy

Mote: Cl = confidence interval.

Time of assay; % (95% ClI)

At
presentation

88.3 (83.3-91.8)
81.7 (80.5-82.7)
57.5 (54.5-59.7)
96.2 (94.7-97.3)
83.2 (81.2-84.7)

93.7 (89.4-96.4)
58.4 (57.3-59.2)
38.6 (36.9-39.8)
97.1 (95.1-98.3)
66.1 (64.3-67.3)

95.6 (91.8-97.8)
47.8 (46.7-48.4)
33.9 (32.5-34.6)
97.5 (95.3-98.8)
58.3 (56.6-97.8)

*At or above the 99th percentile of the general population.
tLimit of detection = the lowest guantity or concentration of an analyte that can be reliably

detected with a given analytical method.

2 h after
presentation

92.2 (88.1-85.0)
79.7 (78.6-80.5)
55.9 (53.4-57.6)
97.3 (95.9-98.3)
82.4 (80.6-83.7)

95.6 (91.7-97.8)
53.7 (52.6-54.3)
36.6 (35.1-37.4)
97.8 (95.8-98.9)
62.8 (61.1-63.8)

98.1 (94.9-99.4)
42.2 (41.3-42.6)
32.3 (31.2-32.7)
98.7 (96.6-99.6)
45.5 (45.0-46.9)

$Limit of blank = the highest apparent concentration of an analyte expected to be found in

a sample containing no analyte.




% of patients

=2h 2-4 h 4-6h 68 h 8-10h =10h
(21/71 (48/261 (36/125 (26/128 (7/55 (67/299
had M) had MI) had MI) had MI) had MI) had MI)

Time from symptom onset

m > 14 ng/L m =5ngl O =3 ngll

Figure 3: Sensitivity of the high-sensitivity troponin T assay at presentation at different cut-off points for
the diagnosis of non-5T-segment elevation myocardial infarction (MI), by time from symptom onset. Cut-
off points: 14 ng/L = 99th percentile of the general population; 5 ng/L = limit of detection (the lowest
quantity or concentration of an analyte that can be reliably detected with a given analytical method);

3 ng/L = limit of blank (the highest apparent concentration of an analyte expected to be found in a sample
containing no analyte).
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High-sensitivity troponin T for early rule-out of
myocardial infarction in recent onset chest pain

Sally Aldous," Chris Pemberton, A Mark Richards, 2 Richard Troughton,
Martin Than*

ABSTRACT The current definition of AMI requires a rise and/
Objective To investigate whether a high-sensitivity or fall in the cTn concentration,' which helps
troponin assay, shown to improve early detection of distinguish acute elevations from chronically raised
acute myocardial infarction (AMI), permits accelerated  levels in conditions such as cardiumgvnfath :
rule-in/rule-out of AMI. valvular disease and renal q:lj.r':;IFunu;tiam.5 1515 16
Methods Patients who presented to the emergency Emphasis on the dynamic change in ¢Tn concen-
department within 4 h of the onset of chest pain suggestive  trations from baseline to follow-up (‘delta’) has
of acute coronary syndrome were prospectively recruited  intensified as more patients with non-ischaemic



o llk dort saat icinde iskemik tipte agri
disundiren semptomlarla basvuran hastalar
calismaya alinmis.

« Tn'de ilk 6l¢ime gore %20’lik artis olmasi, ilki
yUksek olan ancak ikincide %20'den fazla
disme olan hastalarda ise EKG, stress testi ve
koroner anjiografi sonucglarina gore Ml tanisi
koyulmus.

- Nihai tanilar bagimsiz bir kardiyolog
tarafindan konulmus.




Table 1 Patient characteristics

Patients Patients
All patients with AMI without
Characteristic In=385) In=82) AMI (n=303] p Value

Age in years, 65 (56—76) 67 (58—78) 64 (55-75) 0.084
median (I0R)
Male, n (%) 233 (60.5) 59 (72.0) 174 (57.4) 0022
Ethnicity, n (%)
NZ European 305 (79.2) 61 (74.4) 244 (80.5) 0.223
Other European 50 (13.0) 13 {15.9) 37 (12.2) 0.362
Maori'Pacific |slander 18 (4.7) 7 (8.5) 11 (3.6) 0.076
Other 12 (3.1) 11(1.2) 11 (3.6) /A,
Prior IHD, n (%) 201 (52.2) 36 (43.9) 165 (54.5) 0105
Prior heart failure, n (%) 45(11.7) 6 (7.3) 39 (12.9) 0.526
Prior revascularization, 126 (32.7) 20 (24.4) 106 (35.0) 0.088
n (%)
Prior stroke, n (%) 6 (1.6) 0 6 (2.0) 0.192
Peripheral vascular 16 (4.2) 3 (3.7) 13 (4.3) 0.808
disease, n (%)
Hypertension, n (%) 262 (68.1) 59 (72.0) 203 (67.0) 0160
Dyslipidaemia, n (%) 239 (62.1) 48 (58.5) 191 {63.0) 0,799
Smoking, n (%) 239 (62.1) 52 (63.4) 187 (61.7) 0.538
Diabetes, n (%) 58 (15.1) 10 (12.2) 48 (15.8) 0.984
Family history of 254 (66.0) 57 (69.5) 197 (65.0) o112
[HD, n (%)
Creatining, pumol/, 89 (78—103) 95 {84—117) 88 (77—-100) 0.001
median (I0R)
Time to presentation, 27 (20-33) 28(21-33) 26(2.0-33) 0213
h, median {IQR)

AMI, acute myocardial infarction; IHD, ischaemic heart disease; MZ, New Zealand.




Table2 Diagnostic accuracy of high-sensitivity troponin T {hsTnT) values and different fime points from

presentation
n=385 (%)  Sensitivity Specificity PPV NPV Accuracy
Oh 90.7 (829-948) 822 (80.2-B34) 57.6(528-60.6) 970 (%46-985  63.9(80.7-859)
745 (677-790)  970(%5.2-983)  87.1(79.3-925) 933 (916-945  92.2(89.4-94.2)
0=1h 939 (872-97.3)  79.2(77.4-80.1)  55.0(51.1=57.0) 980 (%5.7-99.1)  62.3(79.5-838)
829 (716.2-974) 960 (%4.2-974) B85.0(78.2-90.0) 954 (936-96.7)  93.2(90.4-95.3)
-2h 951 (88.7-98.1)  779(76.2-787) 53.8(50.2-555) 983 (%6.2-99.3)  61.6(78.8-828)
_ B6.6 (799-914)  950(93.2-96.3) 626(762-87.1) 963 (345-976)  93.2(%0.4-953)
To0-2h 976 (920-99.3) 769 (75.4-774) 53.3(50.3-54.3)  99.1(97.2-998)  61.3(78.9-820)

100 (96.1=100)

947 (93.7-94.7)

83.7 (80.5-83.7)

100 (98.9-100)

95.8 (34.2-95.8)

PPV, Positive predictive value; NPV, Negative predictive value.
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Ik 12 saatte basvuran ve AMI dUsUndiren
goqus agrili hastalar calismaya alinmis.

Kardiyak enzimler 0,6 ve g. saatlerde
olcuimUs.

Nihai tani iki bagimsiz kardiyolog tarafindan
konulmus.

Kilavuzlara gore AMI tanisi konulmus
Klinik bulgular, EKG, enzimde %30’luk artis.



Table 2 Final diagnoses of the patients

All patients (n = 1098) History of CAD® (n = 401) No history of CAD (n = 697)

Acute myocardial infarction 173 (16) 77 (19) 96 (14)
5T-segment elevation 41 (4) 15 (4) 26 (4)
Non-5T-segment elevation 132 (12) 62 (16) 70 (10)

UA 152 (14) 108 (27) 44 (6)

Cardiac cause, but not CAD 147 (13) 39 (10) 108 (16)

MNon-cardiac cause 528 (48) 136 (34) 392 (56)

Unknown 98 (9) 41 (10) 57 (8)

P-value*

*CAD, coronary artery disease.
* test for comparison of proportions of patients with a histary of coronary artery disease and patients without coronary artery disease.




Table 4 Diagnostic performance of sensitive troponin assays at the 99th percentile; at 10% coefficient of variation for
the standard assay (95% CI)

History of CAD Mo history of CAD P-value*

Sensitive troponin assays

Rodhe high-sensitive troponin T 99th percentile Sensitivity 94 (85-98) 94 (87-98) 0.998
[0.014 ng/mL (14 ng/L)] Specificity 59 (54-65) 81 (78-84) <20.001
Megative predictive value 97 (94-99) 99 (97-100) 0.452

Positive predictive value 35 (29-41) 45 (39-52) 0.137

Siemens troponin | ultra 99th percentile Sensitivity 91 (82-96) B9 (81-94) 0.880
[0.040 ng/mL (40 ng/L)] Specificity B5 (BD-88) 91 (8B-93) 0.007
Megative predictive value 98 (95-99) 98 (97-99) 0.883

Positive predictive value 58 (49-67) 62 (53-69) 0.832

Abbott-Architect troponin | 99th percentile Sensitivity B3 (73-91) BS (77-92) 0918
[0.028 ng/mL (28 ng/L)] Specificity B7 (B3-91) 93 (91-95) 0.016
Megative predictive value 96 (93-98) 98 (96-99) 0292

Positive predictive value 61 (51-70) 66 (57-74) 0.719

Standard troponin assay

Roche troponin T 4th generation 99th percentile Sensitivity 69 (57-79) B3 (57-77) 0.988
{unknown) 10% CV (01035 ng/mL) Specificity 97 (94-99) 95 (96-99) 0.788
Megative predctive value 93 (90-95) 95 (93-96) 0417

Positive predictive value B4 (73-92) B3 (73-90) 0.958

CAD, coronary artery disease; CV, coefficient of variation.
*x” test for comparisan of proportions of patients with a histary of coronary artery disease and patients without coronary artery disease.




Table 4A. Diagnostic Performance of Cardiac Troponin in Patients with Histoery of Coronary Artery Disease, presenting within 3
Hours from Symptom Onset {n=167)

Senaitivity Specificity Megative Predictive Value Positive Predictive Value
(953 CI) [A53LC1) [A5%LC1) [A5%LC1)
Sensitive Troponin Assays
Racha High-Sensitive Troponin T
Limit of Detection {0.002 ng'/ml [3 ng'L]) 100 (E7-100} B (4-14) 100 (F1-100% 17 (11-23)
gathParcentile {(0.014 ng/ml [14 ng/L])* B5 (65-94) 61 (52-69) ag (B9-99) 29 (19-40)
Siemens Troponin | Ultra
Limit of Detection (0.006 ng'/ml [6 ng/L]} 100 (B7-100) 34 [26-42) 100 (23-100}% 22 (15-30)
Bath Percantile {0,040 ng/ml [40 pg'l])*  B& (70-87) BE (B1-93) a8 (93-04) 58 (41-73)
Abbott-Architect Troponin |
Limit of Delection{0.010 og/m! [10 ng'/L]} 8& (70-97) 77 (70-84) ar (92-90; 42 (29-58)
Bath Percentile {0.028 ng/ml [28 ng'L]) 77 (66-01) 01 (B5-05) oG (91-08) 61 (42-T7)
10% CV (0.032 pgiml [32 pg/L]} 77 (56-91) 03 (BT-07) a& (91-98) 67 (47-83)
Standard Troponin Assay
Roche Troponin T 41" Generation
G%th Percentile [unknown)
Limit of Detection {0.010 ng'ml} BE (A7-77) 00 (B4-047%) 02 (BE-0&) 52 (33-T1)
10%: CW (0035 ng/ml} 50 {30-70) a& (94-100) a1 (65-85) B1 (54-84)

*eriterion of 10% variation coefficient (10% CV) fulfilled at the 99" percentile
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Diagnostic and prognostic impact of copeptin and

high-sensitivity cardiac troponin T in patients with

pre-existing coronary artery disease and suspected
acute myocardial infarction

Mihael Potocki," Tobias Reichlin,# Simone Thalmann,' Christa Zellweger,'*
Raphael Twerenbold," Miriam Reiter,* Stephan Steuer,* Stefano Bassetti,”
Beatrice Drexler," Claudia Stelzig,* Michael Freese," Katrin Winkler,®’
Philip Haaf,"* Cathrin Balmeli,"* Willibald Hochholzer,® Stefan Osswald,'
Christian Mueller'

ABSTRACT million have had an acute myocardial infarction
Objective The early diagnosis of acute myocardial (AMD).! The rapid and accurate diagnosis of AMI is
infarction (AMI) can be particularly challenging in critical for the initiation of effective evidence-based

patients with known coronary artery disease (CAD) due  medical management and treatment * ® but there is
to pre-existing ECG changes and chronic increases in still an unmet clinical need. Delayed ‘rule in’
cardiac troponin (cTn) levels. increases morbidity and mortality, particulardly in




o Ilk 12 saatte goguUs agrisi ile acil servise basvuran tim
hastalar ¢alismaya alinmis.

. 0,6 ve 9. saat enzim calisiimis.
« Iki bagimsiz kardiyolog nihai taniyr koymus.

Hikaye, fizik muayene, enzim dizeyleri, EKG, EKO, efor
testi, koroner anjiografi

- Normali Ustine ¢ikmak veya enzim diuzeylerinde %30’luk
artis yada azalma anlamli kabul edilmis.




Table 1 Baseline characteristics of patients

All patients CAD No CAD
n=11170 n=433 (31%) n=17137 (63%) p Value
Age (years) <0.001
Median bd 12 a9
IR o1-16 29-19 49-72
Male gender, n (%) 181 (67) 327 (76} 454 (62 <0.001
Risk factors, n (%)
Hypertension 744 (64) 360 (83) 384 (52 <0.001
Hypercholesterolaemia 523 (45) 305 (70) 218 (30} <0.001
Diabetes 225 (19) 130 (30) 95 (13) <0.001
Current smoking 281 (24) 82 (19) 199 (27) 0.002
History of smoking 410 (35) 206 (48) 204 (28) <0.001
History, n (%)
Chronic obstructive pulmonary disease 121 (10) 1 (16) 50 (7) <0.001
Renal insufficiency 123 (1) 92 (21) 3 (4 <0.001
Peripheral artery disease 80 (7) 59 (14) 21 (3) <0.001
Previous stroke 69 (6) 3 8 35 (5) 0.04




Table 3 Diagnostic performance of copeptin and different troponin assays and their combination at presentation in patients with and without pre-
existing coronary artery disease (CAD)

Negative predictive Positive predictive

Patients with pre-existing CAD
Copeptin 9 pmoll (cut-off)
Roche roponin T fourth genermtion (cTnT)
cTnT 0.01 pg! (cut-off)
+ Copeptin 9 pmold (cut-off)
Roche high-sensitive roponin T (hs-cTnT)
hs-cTnT 0.014 pg (cut-off)
+ Copeptin 9 pmol/ (cut-off)
Patients without pre-existing CAD
Copeptin 9 pmol (cut-off)
Roche troponin T fourth genermtion (cTnT)
cTnT 0.01 pg! (cut-off)
+ Copeptin 9 pmold (cut-off)
Roche high-sensitive roponin T (hs-cTnT)
hs-cTnT 0.014 pg (cut-off)
+ Copeptin 9 pmold (cut-off)

Sensitivity (95% Cl)

75.6 (64.6 to B4.7)

78.2 (67.4 to 86.8)
98.7 (93.0 to 99.8)

93.6 (85.7 to 97.9)
98.7 (93.0 to 99.8)

67.9 (58.2 to 76.7)

83.0 (74.5 to 89.6)
98.1 (93.3 to 99.7)

94.3 (88.1 to 97.9)
99.1 (94.8 to 99.8)

Specificity (95% Cl)

56.3 (51.0 to 61.6)

90.1 (86.6 to 93.0)
53.5 (48.2 to 58.8)

60.2 (55.0 o 65.4)
41.4 (362 to 46.7)

69.4 (65.7 to 73.0)

94.6 (926 to 96.2)
66.9 (63.1 to 70.5)

B1.8 (785 to B4.7)
60.1 (56.1 to 63.9)

value (95% CI)

91.3 (B6.8 to 94.7)

95.0 (92.1 to 97.0)
99.5 (97.1 to 99.9)

97.7 (94.8 10 99.3)
99.3 (96.3 to 99.9)

92.8 (90.1 to 95.0)

97.1 (95.4 to 98.3)
99.5 (98.3 to 99.9)

98.9 (97.5 to 99.6)
99.7 (98.5 to 100.0)

value (95% CI)

276 (21.7 to 34.1)

63.5 (53.1 to 73.1)
31.8 (26.0 to 38.1)

34.1 (27.8 to 40.9)
27.0 (22.0 to 32.6)

27.2 (21.9 1o 33.0)

72.1 (63.3 to 79.9)
33.2 (28.0 1o 38.8)

46.5 (39.7 to 52.4)
29.4 (24.7 to 34.4)




