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RS LB 69 Rl 3 /) A8 AR
HHE  RARA HERA KARA RABBA

CK 3-8h 10-36h 3-4d 10
CK-MB 3-8h 16-24h 2-3d 20
LDH 6-12h 48-72h 7-14d 6
HBDH 6-12h 48-72h 7-14d 10
AST 4-10h 24-36h 3-6d 10
ASTm 8-24h 48h 8d 4
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IL#5 % & (cardiac troponin,cTn)
L4z % g (myoglobin,Myo)
LB ¥ B F) LB f i (CK-MBmass)
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ToHE 43%F kARQ HARAQ HE&RA ALK

cTnl 22.5KD 3-6h 12-24h 7-10d 50
cTnT 37KD 3-6h 12-96h 7-14d 100

CK-MBmass ~ 86KD 3-8h 12-24h 7-14d 20
Myo 17.8KD 0.5-2h 6-9h 12-24d

H-FABP 15KD 0.5-2h 6-9h 12-24d
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Tmpuninﬁ_c
Troponin |

Tropomyosin

T
Head-to tail overlap
“Actin ©f Tropomyosin
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Features of cTn

* high specificity
Golden
standard

* long half-time period




Time course of release of cardiac proteins in blood after AMI
-===Panteghini, M. Chest 2002;122:1428-1435

Early marker
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Recommendations for the Use of Cardiac Markers
in Coronary Artery Diseases

----NACB, 1998

 Recommendation: Cardiac troponin (T or I) is the
new standard for diagnosis of myocardial infarction

and detection of myocardial cell damage, replacing
CK-MB activity.
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2018 AACCI/IFCC Ex&3tiRhs-cTniH e X

Ciinical Chomistry 64:4 Special Report

7S
Clinical Laboratory Practice Recommendations for the

%50%%7@/%%7%%73?7%/(??9& Use of Cardiac Troponin in Acute Coronary Syndrome:

Expert Opinion from the Academy of the American

FEGERT I ElcTn, Association for Clinical Chemistry and the Task Force

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

ECTH%%E%@%E@E%LOD 0 Laboratory Medicine

Alan H.B. Wu,"” Robert H. Christenson,” Dina N. Greene,® Allan S. Jaffe,? Peter A. Kavsak,®
Jordi Ordonez-Llanos,® and Fred S. Apple”
(B8) Distribution of the hsTnl level in males
(A) Distribution of the hsTnl level in females
Male (N=313)
Female (N=385)
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Wu, A. H. B, et al. (2018). "Clinical Laboratory Practice Recommendations for the Use of Cardiac Troponin in Acute Coronary Syn
drome: Expert Opinion from the Academy of the American Association for Clinical Chemistry and the Task F9rcc_e on Clinical Applic
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* detection of CK-MBmass
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Early marker
""""" (e. g. myoglobin)

Cardiac troponin
after large AMI

- . = . CK-MB

Cardiac troponin after
= ' microscopic AMI

~ Upper Reference Limit
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Days After Onset of AMI

Time course of release of cardiac proteins in blood after AMI
-——-Panteghini, M. Chest 2002;122:1428-1435
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3. SO IAEFE R S22 W

2t R 3 B4z S AE(ACS) R oy T A K 3 Bk 5 A 3
e Z AT, bt RIIRERRELES T B
BABERRI R ELERTFHN— AR EAIE,
'C AIETR M SBRAUAP), 2 b IUE FL(AM) R A&
B bk B R FE ST
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. . & American
CerUIn ESC/ACCF/AHA/WHF Expert Consensus Document B | st

JOURNAL OF THE AMERICAN HEART AS

Diagnostic criteria of AMI --ESC, AHA 2012

Detection of a rise and/or fall of cardiac biomarker values [preferably c
ardiac troponin (cTn)] with at least one value above the 99t percentile u
pper reference limit (URL) and with at least one of the following:

« Symptoms of ischaemia.

« New or presumed new significant ST-segment-T wave (ST-T) changes
or new left bundle branch block (LBBB).

« Development of pathological Q waves in the ECG.

« Imaging evidence of new loss of viable myocardium or new regional wal
| motion abnormality.

 |dentification of an intracoronary thrombus by angiography or autopsy.




Circulation,

Acute chest pain

2000,102:118-122
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1.5 b 3 L] 1 1R e 1] i .
Test positive' T Test negative
- R
| '._l. A . i AMI
R WSS E - 7l<6h ch‘est pain
argn rﬁfﬁﬁkéﬁ@fﬁﬁaﬁ%ﬁimmi
: BS: % F 015 AR ed #2100, _; +4h >6h chest
= #a. HAFccy F5: 3 A ID: TAO011003 FRAEEl: 2010-0a-06 0F: 27 e S .
O R BipE: Dt RS . pain
Lo i E] B B B # £ B .
Il wEpEf (AST) t 223 UL 0~ 45 Low risk
3 Bl (LDH) t 1200 UL =77l
s # TELEE (HEDH) t 997 UL Tests:-.2s Test Other
ISR (o) petes i positjvié negative | .
s £ UL 1T disease?
EELTE (TP 1:?3 ng/rml 0.0~1.0
MSESTE M £9.35 nerl AMio
CK_MBER (CKMB) t 55.4 ng/ml 0.0~4.8
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212 NSTEMIZE 3 hs-cTni2 i fK10/1h 2 L

Suspected NSTEMI

European Heart joumal (2016) 37, 261315 ESC GUIDELINES

eonorean  doi10.1093/eurheartjfehv320
SOCIETY QF
CARCICLOGYD

v v

[Oh <A ng/l c%:;l :_hl EE g{:;{J [ Other ] ﬂztlli%giﬂgﬂ @ 2015 ESC Guidelines for the managfement
' - of acute coronary syndromes in patients
v / presenting without persistent ST-segment

Observe elevation
A B & b E |

hs-cTnT (Elecsys) 5 12 3 52 5

hs-cTnl (Architect) 2 5 2 52

hs-cTnl (Dimension Vista) 0.5 5 2 107 19
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FIGURE 1 Pathway Summary Graphic

[ Symptoms concerning for ACS ]

Perform 12-lead ECG STEMI or Manage as per 2013
(see Section 5.2) il ottt STEMIequivalent |~ | ACCF/AHA STEMI
! guideline
i s
I
[
[
[ Nonischemic ECG ] [ ST-segment Manage as per 2014
LB S or T-wave changes - AHA/ACC NSTE-ACS
consistant with ischemia guideline
+
Apply hs-cTn-basad CDPs :
(see Section 5.4) i
I
I
1
Low risk/rule out Intermediate-risk/ Higher risk/ :
by hs-cTn CDP observation zone abnormal
B — (see Section 5.5) —— :
l .
Meet criteria for .
» ‘ discharge without *Repeat hs-cTn at 3-6 hours
Eligible ,f°r d\scha‘rge testing* z S ; If abnormal delta hs-cTn Classify per UDMI
home with outpatient e = = = = = = = = *Perform risk stratificationwith W' "°_ "5 T Type 1 M
: dified HEART score or EDACS i
follow-up (see Section 5.4) LE: Type 2 MI

(see Section 5.8)

Acute myocardial injury
Chronic myocardial injury
(see Section 5.7)

eview prior testing
Application of risk scores in

\TI/
selected low-risk patients

may be considered . Conksider .
noninvasive testmg

(see Section 5.6)

*Unchanged high-sensitivity troponin concentration (ie, no or minimal change over serial measurements) with 1) recent normal testing (ie, invasive or CT coronary
angiogram <2 years ago or stress test <1 year ago); 2) symptoms inconsistent with possible ACS; 3) chronic elevations in hs-cTn that are unchanged compared with
levels measured previously; or 4) a modified HEART score =3 or EDACS <16.

ACC = American College Cardiology; ACS — acute coronary syndrome; AHA = American Heart Association; COP = clinical decision pathway; ECG — electrocardiogram;
EDACS ~ Emergency Department Assessment of Chest Pain Score; HEART — History, ECG, Age, Risk Factors, and Troponin; hs-cTn - high-sensitivity cardiac troponin;
MI = myocardial infarction; NSTE-ACS — non-5T-segment elevation acute coronary syndrome; STEMI - S5T-segment elevation myocardial infarction; UDMI ~ Universal
Definition of MI.

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY
@ 2022 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

EXPERT CONSENSUS DECISION PATHWAY

2022 ACC Expert Consensus Decision
Pathway on the Evaluation and
Disposition of Acute Chest Pain

in the Emergency Department

A Report of the American College of Cardiology Solution Set Oversight Committee

volL. M. no. W, 2022




FIGURE 3 Initial Assessment of Patients With Suspected ACS

History and Physical
Examination

)

NO H

Evaluate for

STEMI H(YES -+ reperfusion therapy

(Section 5)

Intermediate

Low risk S

Criteria met
for NSTEMI
or high risk

i—.

~

. Initiate medical

. Assess for invasive

Ongeing risk
assessment for death
or recurrent ischemia

{Section 3.1.3)

therapy
(Section &)

evaluation
(Section 6.1)

Colors correspond to Class of Recommendation in Table 2. *Examples of evidence-based CDPs and definition of low, intermediate, and high risk as defined in
the 2021 AHA/ACC/Multisociety Chest Pain Guideline. ACS indicates acute coronary syndromes; CDP, clinical decision pathway; cTn, cardiac troponin; hs-cTn,
high-sensitivity cardiac troponin; NSTEMI, non-ST-segment elevation myocardial infarction; and STEMI, ST-segment elevation myocardial infarction.
Adapted with permission from Gulati et al.” Copyright 2021 American Heart Association, Inc., and American College of Cardiology Foundation.

JOURMAL OF THE AMERICAN COLLEGE OF CARDIOLOGY voL. M. NO. M. 2025

© 2025 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION,
AND THE AMERICAN HEART ASSOCIATION, INC.
PUBLISHED BY ELSEVIER

CLINICAL PRACTICE GUIDELINE

2025 ACC/AHA/ACEP/NAEMSP/SCAI
Guideline for the Management of
Patients With Acute Coronary Syndromes

A Report of the American College of Cardiology/American Heart Association
Joint Committee on Clinical Practice Guidelines

Developed in Collaboration With and Endorsed by the American College of Emergency Physicians,
National Association of EMS Physicians, and Society for Cardiovascular Angiography
and Interventions
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1. 7 kE & e ERIrED

Contributors to cardiovascular risk

[\

Cardiovascular
Diabetes .
Risk

Hemostasis
Thrombosis
f
Behavioral Genetic
Factors Factors




TC,/HDL

B EF (Fbg, VIEF, PA-I )
Bl A& F e A B (HCY)

% REGEAMCR N E G (/—CRP)
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2. JabCoYA OS2I = X e Tl

o BARFNIKBAERALMSAESR (Coronary Heart Dis
ease, CHD) 2 3% ﬁ%ﬁbﬁf]ﬁ%#&%ﬁﬁlﬁﬂxﬁ
?&m% R (Fo) BIRKRAIRAEEZT

(BE) FE Pt f IR A F| A
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7& Bk BT 1 58— LA 2
TR ?

et VB ek /Co T UG TOiamm ey N, R ) e I [t ot 5 o 2
+ CRP MUyl 5 5 A0 H Bt A A ?
5 TC:HDL —ji¢ = HAZX

o L IUME QAT 5 R 2

=low risk <1; medium risk = 1-3; high risk >3 mg/L
o I HERR SRR AH [ L2

UEEE R >3 mg/ll (BB RIS R
(I W %2 HH [35] B AE )
AEFR 45 R > 10 mg/L = 21 A W

1




T BRI BT 56— Kt B

o HEFERRN . AT R ?
Fe K8 1 40> BT AT 7] I (]
AREHEOLERIN GG (BER)E)
AMIZVEIT 5 (~3 B LL)E)
patients undergoing PTCA pre-procedural

» CRP Hlifg il a5 KA H kSR E?
A Troponinlor T

« RIMERIAE?
CRP >3mg/L predicts increased risk for a combined end point of cardi
ac death, myocardial infarction, recurrent instability or restenosis after
PTCA
CRP >10mg/L predicts increased risk of death
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1. DYEEIRED

BRI 44 & Bk (B—type natriuretic peptide, BNP) 5NsZ4A
Sk Bk B (N—terminal pronatriuretic peptide, NT—proBNP)

THEE KA BALRR2EG (ST2)




A IR KAEME

e ANP BNP CNP Urodilatin
KA B 28 32 22853 [32( =ANP
+4)
FE2RR N2 NN 4 o 8 R B
BMEELR | AR P ik B fra-uk 2 oy il
RS
FTER | ATK, SR E-F |BAHTLE |BAHIERES
B (ShHER | B4 KR MK, 4HEy
K. R E—ERE) ER Ay F Ik

H )




BNP 5 NT-proBNP &5 45k, & & #k

Pre-Pro-BNP, 3,4

26-aa signal
sequence

PrO' BN P1-108

N-:';.% Pro-BN P1-76 BN P77-108

t1/2 = 60-120 min t1/2 =18 min




BNP 5 NT-proBNP &34 W] 7 ix
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i F|BNP 5 NT—ProBNPH #) 12 & F

o [efR#EEIT )G BNP X NT-proBNP @ 2 {f &) T ALE
ﬁ%ﬁi%l%  (Je: JEB; BERETHE;
PRI, MRAMERXESF) .

 BNP AfkIMRGAE TR £, MAFABRE G KK
BRI H A REBIKIPF R TR R, ERKELZHKAE
B8], NT-proBNP AR AR




« ST2: AKRBkEERE 2 &E(growth STimulation expressed gene 2), & BN E -1 ZEKKIK

BB, L33 H 4 e b ol s B K
o WHBR: WHEKEST2 (sST2) , BEHAST2 (ST2L) .

NMORMAL HEART HEART FAILURE |

Caspase-1 Caspase-1
-
L33 D — '} —= MYDE2E2 — IRAK In3s E} ...... - E
ERK l

L MNFE-xB

- <§> B

i BE-m =8

Soluble ST2 5 (i 1

CARDIOPROTECTION Soluble sT2 11 CARDIOPROTECTION

Surrogate of:

- myocyte stretch

- inflammotion

- myocardial fbrosis

AT e AR RIELER  STom T A 1L33 5 ST2L b B 1R




HRMST2R O AT AT, PR A A K88 L4
PR A EARFRE FE, RBEOCHNR. CEEBGF LA
R EEARAREESCEROCNERECEEHNN DI EAE
ZRHBER; EVR. CERBAABRNAERLSEMA R THER
T ERAFTHHTUNE, Bdsh S EN R THEEST2RE T
REFEELE, MBEAREKRBAEBT FE, NTEHAEHTH,




N
NIl R = BRUAIZYAR (BNP) . NAIGBEF MHE (NT-proBNP) . /7 A4k (ANP)
o AL 2 B AR 7 ME5& 8 (cTn) . BEASEEE
T N 50 R R E IWEBEESFR. BF. hEEKEN. BRERS

RN E R EAM ., 4N ARMST2, £F4EE G (MMPs) . F IR £-3 (Galectin-3) %

RAE EHMCR & E (hs—CRP) . MERLE T (INF) . EM4E (PCT)
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5 VA MEST25 F| 40 Bk, (BNP/NT—proBNP) 5 [

A7 R LY 3 R JILEF 48 4 A2
FERAR HF - W7 BEDE. RS2, TUETE. K67
B K R Bk B 2 B BRI R — s fak i

WA IB T K B B4 [ e ]

- LSS 4. BMI. By eE&E R W, frik. BMI. Shge&gmy




2. ‘D‘ﬁ%ﬁ% H(Jg
SEHZLEHE (HE

CI5 =2

L NS AR 15R2024)

0 7)3Ed Cheart failure, HF) : LI 2 MR NS ECO ARG AAT (B ThEEH) 7% L

AR, Mg (B0 &FiKIhRe R AL, AmslER —HERIGIREG S, =

TER WA IR

/]

M B ZAMVBARIEEE IR I ARTEERIR L S AN KD 2%

FRIE A2 O B 5% (left ventricular ejection fraction, LVEF) BIANEFIATT Ja HIARAL,
G NS B OB . B I 0 20 2l 35 19 0 32 STy B2 R PRI i O ZE A
WL 7 PR BB O 3

MR OIS E] S TR, B LM A O,




2021ESCiI > =15+ B NT-proBNPE 8 1784
2T FHEFRHF R E ¥ = FRie )

4.2 Natriuretic peptides

Plasma concentrations of NPs are recommended as initial diagnostic
tests in patients with symptoms suggestive of HF to rule out the diag-
nosis. Elevated concentrations support a diagnosis of HF, are useful
for prognostication,’? and may guide further cardiac investigation.”*
However, it should be noted that there are many causes of an ele-
vated NP—both CV and non-CV—that might reduce their diagnostic
accuracy (Table 7). These causes include AF, increasing age, and acute
or chronic kidney disease.”* Conversely, NP concentrations may be

disproportionately low in obese |::atier1ts.7’r5




ESC Guidelines

Diagnostic algorithm for heart failure

]

e | e
* Risk factors

*  Symptoms and/or signs
+  Abnormal ECG

& NT-proBNP = 125 pg/mL .
\?)—' . or BNP = 35 pg/mL .W\ ﬁ)tg ‘l'i ] :-;

! or if HF strongly suspected

Echocmiogr:;iNthBNmNP unmuahle ‘%‘ %‘ 1‘&}\ w? ‘/‘ﬁd ﬁi
1 (2021ESCis %

—— Abmrm?] findings
1
v ©
: EH
Heart failure confirmed

Define heart failure phenotype
based on LVEF measurement

1
. v +

(HF‘EEF) (HFnl'trEF) (HF;EF) NT-pI"OBNPE‘t“%‘VZ\ wf EP E‘Jﬂﬁ'ﬁz

Determine aetiology and
commence treatment

Heart failure unlikely

I

Consider other diagnoses

@ESc—

Figure | The diagnostic algorithm for heart failure. BNP = B-type natriuretic peptide; ECG = electrocardiogram; HFmrEF = heart failure with mildly
reduced ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricu-
lar ejection fraction; NT-proBMNP = M-terminal pro-B type natriuretic peptide. The abnormal echocardiographic findings are described in more detail in
the respective sections on HFrEF (section 5), HFmrEF (section 7), and HF pEF (section 8).
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2. Concentrations of B-type natriuretic peptide (BNP) or N-terminal pro-B-type natriuretic
peptide (NT-proBNP) should be measured in pts being evaluated for dyspnea in which
the contribution of HF is not known. Final diagnosis requires interpreting these resulits in
the context of all available clinical data and ought not to be considered a stand alone
test. (Level of Evidence: A)
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* Richard A. Mcpherson, Matthew R.Pincus.Henry’s Clinical Diagnosis and Management by La
boratory Methods(23st edition). Elevier Inc, 2019
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* 2022 ACC Expert Consensus DecisionPathway on the Evaluation and Disposition of Acute Che

st Pain in the Emergency Department

* 2025 ACC/AHA/ACEP/NAEMSP/SCAI Guideline for the Management of Patients With Acy#€
Coronary Syndromes
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