NP ZeFE 2015 £ 10 A% 54 %55 103 Chin J Intem Med, October 2015, Vol. 54, No. 10 - 899 .

FRAE T i -

BER T ER OIS E B KA § EF R LR (2014)

%

R

LS 28 H ( cardiac troponin, ¢Tn ) 2.0 L2 £ 45 it
ALTE I R T B R R R BB AR R
Wi 2L B FE (acute myocardial infarction, AMI) DL K % .0
R R A BN RIFRRY ™ . SRS E
H ( high-sensitive cardiac troponin, hs-cTn) &% S 8K b &
WE T, HAGW 7 =B ERIR S Eb T Z M,

KT B REA: 2T EF AR hs-cTn, MLFE & HLH
A hs-cTn, B2 15 AR hs-cTn BHIZESR , PAREFE LM
EREISHPEEXLEREESSASER TR
TR BUR T B B0 LA 2R s K R o B 3t
o

AR 5 P G R 7 A PT 8 8 B A4S 4R RT, 1954
F, AST(IHFR AR ER) fE NI BT AML 195 — />0 B bR
WY TG S B 7L B SRS (LDH) A L8 34 6 2
AMI B E R ESRER . 10 KER, PIRMIER T
B (CK-MB)7E AMI B E W R HE AU ZeE, —EH]
B AMLIEIR 12 BT “ 478", 5 AST,LDH — -8k h
MBS, 1979 & A TAALKRE LR EELLE
FRUGEE T AMI SRR, 0 UIEES " B8 X
LWRERZ—. Rl LR AR AR, LA CK-MB
ER O PERE " MEBURME AR R DR R IR X ®
Ko

20 HiH40 80 FEALK, cTn B#iE A AT MEF, EHEE
1K PR IS R AF 2 B89 S BT TR LA B 0 5 12 (R0 ) 08 A B
B, cTn RIXT AMI B 5 FBURME A R E A R A, &8
BUR CK-MB .0 LIS, BURIGE K12 B AMI ) F 2.0
PR, RO D IERE S EEOIER %2 T 2000 EEKA
RIEHE L AMI®!, cTn AL LT AMT B9 — 1 B E
A, X — bR ARG RSB AU IR 2 2 AR, &
BRC IR % 5076 2007 4F48 2 AR 2012 458 3 R0 LEE
FEEFAE LR hs-cTn FE RN E 2 OHEAREY ™ o cTn
EeH e G (B AMD S EEERBHZIA
[ oTn BB FATE — R R E LR 6B T IR et
KRBk G 1E (acute coronary syndrome, ACS) f]43+2,

— S BURTT AR T E

AR B — S BURF IR I cTo #4357 AH A% () i,

DOI:10. 3760/ cma. j. issn. 0578-1426. 2015. 10. 022

BEEE: BH, LT KESE —EK.LOMF, 100034, Email;
huoyong@ 263. net. cn; 4L, TEER KZE ~ERKER, LM,
Email ; hongshangl 00@ hotmail. com

REFEChERFNE TREFLRREFHS

hs-cTn % 5% kAL 3 R A K 1E, hs-cTn A B THREHE
SRRSHHMNCIURG E RS2 AMLESEBE O
MAEEHERERE  RALRERIATTRE 5 BUS TP,

AR R AR o R H W EESE,
S S BB ITAY he-cTn KB 72, EE A 2G5 LB SR
(FDA) Y 5£E ML IRYE ALEY ARES%S TR
ERUURFBM hs-cTn A7 R R i 8 e 35 57 3 Wi b
#e, Apple! iR B T REBRRZIAT (£ 1),

R1 Apple BRMITARBROCINSE SRR TR
% 99 M {E ARG I

AHEEIE(CY, %) BRER
<10 R E
>10 ~20 e ReJ 3%
>20 AArHEE
=95 K4 (83 REURTK)
75 ~ <95 K3 (B2 REBHE)
50 ~ <75 KE2(F | REEFB)
<50 KE1(EHFE)

Bi1 hs-cTn FZBEMSTE 50% L LR MR AR
hRNE cTn, $EEE LRE Y GHEENRUFTEE
B CV RR)R<10%“""

TR BURT R T i FRAE I

1. KR ARARIE cTn FAEFEAR  cTn £.001
M —FEREE. FORAROCUERB GRS T
F BB A i b g R 2, BT — U T L B AR
TEM S — 0 R R AR Tl AT BB AL
WL A X . PR OIARA T TE
AR, XMB T RS 5 TR E W a0 IR
MSEBRH cTn,

i T hs-cTn B 0] Ky B B Fe iR A BESM R I P (F) T,
T % cTn fEARR) AR R ORI RE, 33 7 T A4 167 B BT
BroEE % A B L, 1999 4, W48 4 if %t CK-MB 4= B4 7
(£99.3% )9 7 %, 2L XF cTn KR CV ERK Y 5 CK-MB
A BD CV=10% "™ BAiA % cTn A AR EOE N (K
) B (R B BE S S BST oo ISR I . & 3840
BT O R LA M 45 SRR T BRI

A -t R, A A BB A 54 oTh &,
s BERMEFEN(SHNE) Tz zh & 4R+
() cTn #7512



+ 900 - PR ZE 2015 £ 10 AE 54 £ 10 8 Chin J Intem Med, October 2015, Vol. 54, No. 10

2. cTnl5 cTnT:cTn &F cTn C.cTn 11 cTn T 3 NF
B, TEEBARCIMEREEERA,cTn I/ cTn T ZF
By FEEH Y IR S R A A, Tl
(f03% hs-cTn D) Kk AR A 2K B4, B TR
Tk (RHTR ) R, FrAEb Rl — B AA 7 — 8 B A A
BRI 2 RBA, ML BT T T(RE
hs-cTn T) K07 i GRA) RA—FKT BE 7 s fin—
FOrE A RN (3 2) 2% 7 ¢Tn I(f34% hs-cTn 1) )
s DA 37 AR B B (R 0 7 92 =2 ) B9 445 3R 7 38 o3 1 B 5
— g (AR T S UM A HE B P hs-cTn T W] BB T
hs-¢Tn 117!,

B2 AEH cTn I( GFF hs-cTn 1) RULERZEF
GEER BURAELRE, EREAREEFER.

B3 WEREBHERE,cTn I cTn T wE/IE
KRR EEFRERE,

3. ¢Tn Z% I BRI K SE 56 AR HE LT 5T B i
TR TS @ FAn v, BEE T oTn 2 E T/
B U {aT iR 37 R R A MR AR E BRI E—BE W, ¢Tn
ER TR PIREAER MR R AR Z R B
cTn K MBS F ot B S AH o i TE S TRER
HENEREH IS EEES RSB E(EER
HERMBKMAR) FANEER, XEHRURTEST
ARG E NS EEE T 0E, AEE A EES A
R AR T RSB RSE . BRAERKIBRFES
N BRARHS HERIF AR 22 L cTn BE{H L IRME, ¢
RIEHIP . BRIPIISIAh, ik &ML, 5503
35 BBl FRAE VT AR >

B AR SEHNTIGEERG IR ZER . BRR
PR AR 2 R KBH o Tn 25EH & LRE
WREARAARE HEXF— AREEALESBENERR
EWFAEME T E L, Eggers &7 145 T 2 541 s R AT
RI& LR EREM R EE R ZEL5E 70 7 HUE 56 90
HAHLE 55 97. 5 AAALE 5 99 B 4L 1E LK AT RE )
R, 25 R 8RR BS99 | AHEA AT 22 5 R
tEREFA P BYHEME 99 BAEM I ZERIE L3 ~2.6

%, BHESLEHANYELAR, HRERL YT %A
[ 5 e 08 55 45 Y B AR R e AN Rl s B AR EL, B 5 47
BN AR RHEER. AHARKRIRERY] S5 T 8
(R TE 99 |HLE) Xt Frak /4 2 EE A, dit g
i S A BB IR RS VTR R B, R T R AL N AR
99 E S B SATIERR 42 H i BRI 2

B4 NENEREBRBEABFEL bs-cTnSEE
EWIE. BRERNEAMEFEE I ASLEEASETE
Bl_EBR, A& 4N ETHATINME N IZTHES EEE,

4. cTn By R F0 118 : 1999 4F, 56 B IR A4 AL B2 B2
( national academic of clinical hiochemistry, NACB) 32 H{"* ¢Tn
HIZFE L £ PR {E (upper reference limit, URL) BT LR A %
HERFARESE 97.5 B0 {H; 2B AMI 1 PR W {8 1
TE, Al LAZ% ROC £k (#K4E CK-MB Ryi2 Wi alh) # €
KIER A BERAFER IR, 88 R /O L
£51%, 2000 4 2007 4EF 2012 4E A AR & A Y 3 R0 BIURE
FOsE S0 48 o, AMI B89 eT e B4 U7 18 57 1% 3%
MEEHERARSEWE ERENEE 99 |0 {E, mH%=E
KX — S BRI CV<10% ( EF RFEEBIAMEER) @il
1225 R 1) U L T i L A T s AR AR AR/ B0 P TR AR P i
T EE T LW AML, {H2 iR bRiEFENE RN GG
HAPAR AT, FEFETE T YR L5 cTn K7
AR R IR AR R AW B oTn, BIAREIE 99 &4
AR R CV<10% M B sR . BRATE A RSKME] cTn
BB AT REFETE O LB M SR AE ) R LK R IR E ¢V
<10% WY&/ 1B 16 0 s IR #I B F AMI 1932
W - RAEE R T 99 B4, hs-¢Tn AT K
B (=50% ) RAMEBEABANGNE, B2 %HH LR
HI%5 99 A {ER CV<10% , ¥ /& T 2000 42007 4E F
2012 S0 UAESEE SO P ESR

iS5 bs-cTnlfRAGENSELELRHEI A
DL, X — SR CV NikB <10%,

5. ¢Tn BZE R 5 . B ISCHRF B hs-cTn 25 R 45 B A7
HEM WG IRE FEHRWNE, MG R L, i
APk R WUV A A B Br B 1 89 ng/L 4B bs-cTn 1

F2 OHUNESE S (CTo) &I 2 % BLS IR R M RE AY AT LA SO 45

HEPET R R MREMER
3 N S
ne/l) (L) gLy g CV(%) (ng/L) 4 CV(%)

Roche cobas/E170hs ¢TnT cTn T 3 5 14 9 14,16.9,13.5,16 <10, <10,9
Mitsubishi ChemicalPATHFAST cInl 8 ALl 29 5 13 29
Ortho VITORS Troponin I ES cTnl 7 12 34 10 13,34 52,20
Siemens Centaur Ultra cTnl 6 KB 40 9 13,21,39,60,87 23,20,13, <10, <10
Siemens Dimension EXL ¢Tn | 17 A4 45 10 FHL RAEAL
Siemens Stratus CS cTnl 30 R 70 10 30,70 32,10
Siemens VISTA cTn 1 15 A 45 10 22 14
Tosoh ST AIA-PACK cTn I 60 AR 60 9 40 35
Abbott Architect STAT high sensitive ¢Tn I 1.2 3.4 16 5.6 30,24 FRif




FAER AL 2015 4E 10 A% 54 %% 10 8] Chin J Intern Med, October 2015, Vol. 54, No.10 <901 -

s 2L A

#iX 6 hs-cTn AL RN L ng/L {EAHBE B,

6. cTn EHGIIAS ] : % T cTo 7EILBT 20O LB, 55
HIJE AMI B AR SN E B, T BRI A [0 25009 12 I PR 5K P e
Ko 1999 4F NACB 42, cTn BARACREE K I B K &, im
PREEA I 22 ABIREHIE 1 h 2, X C B I E
WA R BRF XL RFEH ORI Eid
TAEARBLZTE S ALK MRS T S IE R EE
¥, XA B TRRE A R2E AMI 8%, BERKRME
ISEB5 3 46 S K T R, 5 R I IR 5K

27 InRISRVF[MEENEH <1 h,FE
EEFE K,

7. B A0 77 AT T - BEE RIS AR 8 R AR
SERFRI A SR AR B AT SR B AR 0 45 R 6 R K B
(POCT) B HZFIWM ., KA POCT 8977 i <Tn A8 T
DRI AR, ¥ Al POCT Jr =Rl T #) J ok B 0 &
'y 7, SERBREERMBEOK PR RES I,
POCT 77 R A cTn MR TE —~E X T AL, H
F POCT %f cTn FR M BURME AR B, 24384> POCT K9y
BT I AR E HLR A O ELBA IR PR R P B R 4 ) T
Ho BLRATREREER M iUtk = 89 A T cTn ) POCT 42 2%;
WAL XE POCT A6 U B ¥ ) 45 SR 17 SR Pl 5 S0/ A9 7 5
IR (AT SR K o TR 4 98 3 A ARG 00 LA B G 0 45
) o 4 BN S i POCT Jy UKl cTn )04 UK
<38

#i8 POCT #illl cTn M5 HT BB AT RER 4E, Itk FR
M E A" 2 RERHHER

= hs-cTn 8GR KR

1 RH32 M 20O LR O e K |
S8 T ML RSN EBEH S/,
cTn 3 5 42780 MU A3 , . LS 155 9 R

SR ROC MR A RS . SIS B MR R LR
B F4R %% cTn 0 ACS LB (R BREF R > o s RXT
T Beftl ACS R, v [F A ic 3.0 L B AR Y hs-cTn,,
FHOREHCHH ST BHE, EEWEIREE Q I, 486
5, AT S B2 T ST BXi & B0 L FE ( STEMI) 357 B R
BOE 409 T FH i, A% hscTn Z5 5, W&/ R
308 E MR O B F MRS B LLi2 B AMI i hs-cTn
HEME, & RE ] ZEESTERH SR OUNER
(NSTEMD) 2l ZCHRELHAZREROBEREREL
Wi AML hs-cTn (YR FEERE LR,/ 2~3 h FEE
hs-cTn, 2 H 4R A~ B 18] SR (E A9 2 4k < 20% , AT S ACHE
Bx AMI 2 2450 WU 45 & A8 4k = 20% , 7T % [ NSTEMI &)
i, FHORELHE R 0H BN R LISE AMI,
hs-cTn HLARBE, BFMEREME=6 h, ol HEEEZ RFTRE
H -SRI W ., MAEREE <6 h,3 h JFE A hs-cTn, &
FHABTHT B ] s R W (I AE Ak < 50% , H &R B2 2% , GRACE
PESr < 140, S 52 MR Sh 48 B 5 1T i e 5 35 H 4K 5 A B
&) SR ME A fk = 50% , 7] % [& NSTEMI #)i2 W7, hs-cTn B
B Wik HERR AMI BRI 1,

E B M H], AMI 5 o ABEBIZ] hs-cTn T 351
5 90.3% ) Thi# M7 HAG I £ cTn T 34 85494 61. 9% , B
ABEHEIZ hs-cTn T 7Ei2 M7 AMI i 89 8URM: L & MU 2|
28.4% , EAMAFTIAR, WE hs-cTn B0 R A4 XHE
AR Ak HI A A B PR BUR PRI AR R, BRER
WEARX B4 LR RS ETER, M E—BERL,
— RN, IR 4 e 4 78 £b 5 R AR 2k LI RS2 B
B A SR ER X, HILERE LIREARN B 4 LA

E-8ed 1]

[ EATESHRRHRE A |
[

P A MR BT TRy

—
[ mm |[Restamm]

R, W R hs-cTn v S0 LG (BT [

AMD) B2 Wi 82 7. LURT, Il K8 % 3 5 hs—cTn<ULN hs—cTn>ULN

%56 h, W% oTn M 2 R, WA R

HEBURA I ERR ¢To, AT 3 h g7l EREME26 1]  [SERBR#AE<6 b hs-cTn @ HFH K |
KR A By T ik K2 B AMI ) cTn 4 [ABE3 hf&hs—cTn [ARE3 hfi#hs—cTn|
BT {7 R N R A B B 1 }
AT 5 S — B 5 T4 99 T 4 f [ecri<son| |ZER/R | [FR0E| [BEe<u)
B, EREEBEARE 9 04 R REEE

{5 % URL™ Y BB AREE LA 1% 0[RS [ Staa ] || GRACE#s<uo | [ wotEw | @@
LA oTn B FiX— B0, Tn  BARXEH BN e

i85 LR T AR LU RO R AL il
BRI LR RAT IR pe oo et [ P —— |

WA

— AN M EL B oTn ¥ R k%
G (ARL) BB ACS BHE R kg
2 RBEIUUR R — B9 T

ULN: B 5 | FRE ; STEMI. ST Bidf = 2.0 JLREFE ; NSTEMI: 4 ST Bt B0 LR
FE; AMI: 240 LI
Bl SRS E E (hs-cTn) 2 BTsHERR 24 O NURSL RAR



< 902 - e B 2o Rk 2015 £ 10 A% 54 £F 1081 Chin J Intern Med, October 2015, Vol. 54, No. 10

eRE  TEBRFEY, N hs-cTn KW EHLE 1 ~
3 hEE AT ATEE( ACS BF MR LW LR W, 5
b, AMI B 57 ARz %] hs-cTn KB B E A2 ~4 h 5
KRE MM — S5 MWEN TR RE =20% ; T HAO
HiES B8 % hs-cTn B 6, (HEIRE 4 h F REZ A&
<20% ", XAIESA BT RSN AMI K21, HATXTBRSH
AMI 207 (R TR HLE , S Z AL 6 42

FRHE 2012 SE4ER T BN, A A AR BB A AR IT
(PCDASE 3 ~6 h LK 12 h ¥ hs-cTn ¥ I{E >5 5 URL LA
BB GEYR, W2 W PCI AR OIS ; EAR 3
JkaE #3548 ( CABG) AR5 48 h hs-cTn #&IH > 10 4% URL LA
EIHH AR AR FOE, W2 W CABG RJ5 .0 ST,

29 hs-cTn AEDAIRGE L ~3 h HENEFIK
FEXHIEE.

210 oTn RVEREFRTONRG, BL—FER
B AETE, ARG HREERREREREREEST,

w1 IEFRMEENEM ACS B2E , E0BECHR
STREES EEZHFEM QR LE4REFTEE AMIL S
B, R p B4 hs-cTn LR,

BiL12 IGRMERES ACS 2F  INEH M ANE
FOEEXTE,Mbs-cTn PEYST, EARETEE
NSTEMI £ B ,

213 IEEMBHEM ACS 28, E0BEXLAR
BE,Mhs--ITnBESTSEXEELR, WAEHRE2~4 hH
22 hs-cTn T4k,

B4 IEFBBEENACS HEE , EO0BELMAE
B¥ . hs-cTn kS5 FSELEEH LR, TAR2~-4h VR
hs-cTn T4,

BiL15 ZZHA cTn B, HRMEE S (HIMER
2 ~4 h) B hs-cTn T4 =20% , AN DR AR S HET
HORG

2. FEHAM O IR R E PRI ] cTn 193 3B ACS
AN IS RE AT AT oTn AR RHMEERE . 16 RBESR
BRI, e P MR vk AT AF — SR O AR h B A AR
St PO LB AT B oTn 18852290 (%£3), 853
WU LR FE 38 B 2 X Ao 0 LR 45 B3R T 85 B4 R
HEAH 4 2 (1) O WUk B 3 AT 800 U s (2) Bt/ &
A S0 WU LA 5 (3) 5.0 LR I T 56 .0 LB 37 5 (4)
TR B A R LG LS .

FER LRSS T OERREFT I cTn FHE,
PEBE S AN Ba 2 B 5 4 BB A R M D R AR hscTn T
B R ERE 99 T M EH LB 37% 1,

hs-cTn FFE 5.0 1 508 B & £ EFET-HLL B FET-M
%, BREMAEGAREE . BIEEL K N Kui B BA] 8Bk
B CENEARMAERE, OB EMEERE
hs-cTn T > R ARES EE EBRE 9 HAAME, R
S HFETIRE

WM hs-cTn( A2 ~4 ) A FRABERE

R Ak IR (i) , SR M 0 (0 S AR PR R B
fhi7AE ) 4275 cTn AR ACS KA Mrbn &4, i Bt A Al
BE R A A I BRAE R R B B0 LB AR B

#3 A5 HUIESE H3E R R R

LR W2
AR ENIKGE AT i 2
S B E e H RN BBk R
FW =N E-23]
DEER e Wk I T R I
O P LT A BRSO , IR R
Sk B R W=ty
F k2 fE BRI
F kA i & kA
REJE AL L KRB
Rk H g R
BB HE S LI S
DRER LA 1
2 ERFBKA ARG
LA AEAE L L4 LS 52
DAL S0 R R/ LR

16 ZFESERN cTn, 7 4B RHE S (5 10iE R
2 ~4 h) g hs-cTn T, <20% , RAT 4 2 1B 1. B 0 B
&Ko

3. hs-c¢Tn 3T ACS BIfEIE4Y 2 RN A Tn ALE
B Fisl, B BT ACS HilJ5 K fEFR 532 , hs-cTn R B fURK
HT ACS fEl 2. MOomEREE TT2REIHKA
BEROZ TR K B, hs-cTn 8 = AR S B 5 Z 5 1Y
OISR BAE X, KIS MEEA NE S o
T FIMGIIME S & 728 10 R 45 Bl T B0 31 .0 0 3 30
ML S 095 R B BE %) s hs-cTn 46 I {8 7E & 42 A HD
BT E R

FEHIBRAEIRR, 25 B0 B & WA B EIZ] hs-cTn T
<5 ng/LETCHR MM B RIES 30 d L HLAESEESE T XL
B BT, FE M M 4E 43 31K 99. 8% 11 100% , . L 1L
TR B EREY

Bi17 hs-cTn BFOMEE4NERSEEHE,
®¥FF hs-cTn EE S HEHLNESHRAREX,

NIRRT oSG a ]

B TR 77 v S R, A O AL I 15 4 L 2R PTG
W) hs-cTn, ¢Tn O AUERRAEAR &, B bk O DE A S AR O A
e BT (LI E A %) 712 0 2tk O LB A e
f SR E B B,

#iL18 BF hs-cTn WA, —&“BHEERY"HNIE
FREL A EXR KRN

EREME (L ERERRF) . FaEITRFME S LB
B TOBE RO DAL s FREITLRFEERESE —HEER.ON
B TEECPERELOMERESSR) ; BEH (FEEEK
B X HEERLHED  REE (WHILKFEEREMES B



RAE AL R 2015 4E 10 A% 54 %55 10 8 Chin J Intern Med, October 2015, Vol. 54, No.10

£ 903 -

NG
3
Al
LI
KE
B
E=H
W
WiEE
B
il
%

Bh); B (WWRKSEFHERCAR) : (LA E=
WIBEH K& (LR ARERCIENR ) BXH(E
EFHNEEER2ERER D.C) BRLET (TAEARER
BRI FRE(BEERRKZHBIHAER.CHF);
B (BB 0B R BE A 4R L) s BREY 15 (U BUBR B 0o
BHE(EHERREMBILARHER AR ;M (T E
REF—BERBRF) ; BIKR (JTREEARBRRER) ; i
(LA REMBHEAARBER LR ; BAT (KRPTH
R EROCAR): BRM(BNEERZHRERES
BEH (EEHEFARERCHR); HF (EEXEHRE
EELARL) s B9 (E B PILERCHRD  BRER (L
KEBEBCAR) ; BH(ILRAEE - ERCHR ; EiH

(EEXREPLERERE  BA(THERE FEEAARERL

W

(1]

(2]

[5]
(6]

(8]

)
HE B

2 £ X ®

Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition
of myocardial infarction[ J]. Circulation, 2012, 126(16) ; 2020-
2035.

Thygesen K, Alpert JS, White HD, et al. Universal definition of
myocardial infarction [ J]. Eur Heart ], 2007,28 (20); 2525-
2538.

Thygesen K, Mair J, Katus H, et al. Study group on biomarkers
in cardiology of the ESC working group on acute cardiac care.
Recommendations for the use of cardiac troponin measurement in
acute cardiac care[ J]. Eur Heart J, 2010,31(18) . 2197-2204.
Korley FK, Jaffe AS. Preparing the United States for high-
sensitivity cardiac troponin assays{ J]. J Amer Coll Cardio, 2013,
61(17): 1753-1758.

Karmen A, Wroblewski F, Ladue JS. Transaminase activity in
human blocd[ J]. J Clin Invest, 1955,34(1): 126-131.
Wroblewski F, Ladue JS. Lactic dehydrogenase activity in blood
[J]. Proc Soc Exp Biol Med, 1955,90(1) ; 210-213.
International Society and Federation of Cardiology, World Health
Organization Task Force on Standardization of Clinical
Nomenclature. Nomenclature and criteria for diagnosis of ischemic
heart disease[ J]. Circulation, 1979, 59(3) : 607-609.

Alpert JS, Thygesen K, Antman E, et al. Myocardial infarction
redefined; a consensus document of the Joint European Society of
Cardiology/American College of Cardiology Committee for the
redefinition of myocardial infarction [ J]. J Am Coll Cardiol,
2000,36(3) : 959-969.

Jaffe AS, Ravkilde J, Roberts R, et al. It's time for a change to a
troponin standard[ J]. Circulation, 2000,102(11) . 1216-1220.
FREXLOMERES S, THRONEREEREZ RS
BRELIISEAE 2R IKEGSEF MM APES R
R[], AL M EHZE, 2012,40(10) : 809-812.
ARSI 5, AR A E I PR BAR v 2 5t 2l R
RN RER S, DEBBRRK SO, F. dR3 5K
PR A0y 8 I B R e R T PR BRI (T 4R
BRI £ ,2006,29(9) :774-778.

Apple FS. A new season for cardiac troponin assays; It's time to
keep a scorecard[ J]. Clin Chem, 2009, 55(7) :1303-1307.
Christenson RH, Apple FS, Cannon CP, et al. National Academy
of Clinical Biochemistry. Laboratory Medicine Practice Guidline.
Biomarkers of acute coronary symdromes and heart failure[ M ].
Washington D. C. ; AACC Press, 2007.

Apple FS, Saenger AK. The state of cardiac troponin assays:
looking bright and moving in the right direction[J]. Clin Chem,
2013, 59(7) :1014-1016.

[15]

[16]

(17]

(18]

(19]

[20]

(23]

[24]

[25]

[26]

[27]

[28]

Haaf P, Reichlin T, Twerenbold R, et al. Risk stratification in
patients with acute chest pain using three high-sensitivity cardiac
troponin assays(J]. Eur Heart J, 2014,35(6) :365-375.

de Lemos JA, Drazner MH, Omland T, et al. Association of
troponin T detected with a highly sensitive assay and cardiac
structure and mortality risk in the general population[ J]. JAMA,
2010, 304(22) . 2503-2512.

Bergmann O, Bhardwaj RD, Bernard S, et al. Evidence for
cardiomyocyte renewal in humans [ J]. Science, 2009, 324
(5923) . 98-102.

Wu AH, Apple FS, Gibler WB, et al. National Academy of
Clinical ~ Biochemistry = standards of laboratory practice:
Recommendations for the use of cardiac markers in coronary artery
diseases[ J]. Clin Chem, 1999, 45(7) :1104-1121.

Apple FS, Wu AH, Jaffe AS. European Society of Cardiology and
American College of Cardiology guidelines for redefinition of
myocardial infarction: how to use existing assays clinically and for
clinical trials [J]. Am Heart J, 2002,144(6) : 981-986.

Aakre KM, Rgraas T, Petersen PH, et al. Weekly and 90-minute
biological variations in cardiac troponin T and cardiac troponin I in
hemodialysis patients and healthy controls[ J]. Clin Chem,2014,
60(6) : 838-847.

Middleton N, George K, Whyte G, et al. Cardiac troponin release
is stimulated by endurance exercise in healthy humans[J]. J Am
Coll Cardiol ,2008, 52(22) . 1813-1814.

Anderson JL, Adams CD, Antman EM, et al. 2012 ACCF/AHA
focused update incorporated into the ACCF/AHA 2007 Guidelines
for the Management of Patients With Unstable Angina/Non-ST-
Elevation Myocardial Infarction[ ]]. Circulation, 2013,127(23):
€663-e828.

Hamm W, Bassand JP, Agewall S, et al. ESC Guidelines for the
management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation[ J]. Eur Heart J, 2011,
32(23): 2999-3054.

Thygesen K, Mair ], Giannitsis E, et al. How to use high-
sensitivity cardiac troponins in acute cardiac care[ J;. Eur Heart
J,2012,33(18) :2252-2257.

WAAE BT, 20, R R RS SR B BRIk
ZHWEREEELT]. P AR EFEIE,2006,29(1) :23-26.
Sandoval Y, Apple FS. The global need to define normality: the
99th percentile value of cardiac troponin{ J]. Clin Chem, 2014,
60(3): 455462.

Eggers KM, Jaffe AS, Lind L, et al. Value of cardiac troponin I
cutoff concentrations below the 99th percentile for clinical
decision-making[ J]. Clin Chem,2009,55(1) : 85-92.

Venge P, James S, Jansson L, et al. Clinical performance of two
highly sensitive cardiac troponin I assays[ J]. Clin Chem, 2009,
55(1): 109-116.

Apple FS, Wu AH. Myocardial infarction redefined: role of
cardiac troponin testing[ J]. Clin Chem, 2001 ,47(3) : 377-379.
Newby LK, Jesse RL, Babb JD, et al. ACCF 2012 Expert
Consensus Document on Practical Clinical Considerations in the
Interpretation of Troponin Elevations [J]. J Am Coll Cardiol,
2012,60(23) ; 2427-2463.

Reichlin T, Hochholzer W, Bassetti S, et al. Early diagnosis of
myocardial infarction with sensitive cardiac troponin assays[J]. N
Engl J Med, 2009,361(9) : 858-867.

Keller T, Zeller T, Peetz D, et al. Sensitive troponin I assay in
early diagnosis of acute myocardial infarction[ J]. N Engl ] Med,
2009,361(9) : 868-877.

R, REHE, B, F BHACIAUSER T RN
LAY LIUESE PR ME ] s Er s B4 44, 2010,33
(9) :825-830.

Katus HA, Giannitsis E, Jaffe AS. Interpreting changes in
troponin--clinical judgment is essential{ J]. Clin Chem, 201258



- 904 - e Rk 2015 46 10 A% 54 %% 10 80 Chin J Intern Med, October 2015, Vol. 54, No. 10

(1):3943. troponin T assay in stable coronary artery disease[ J]. N Engl ]

[35] Jaffe A, Apple FS. High-sensitivity cardiac troponin: hype, help, Med, 2009,361(26) : 2538-2547.
and reality[ J]. Clin Chem, 2010,56(3) : 342-344. [44] White HD, Tonkin A, Simes J, et al. Association of contemporary

[36] Reichlin T, Irfan A, Twerenbold R, et al. Utility of absolute and sensitive troponin I levels at baseline and change at 1 year with
relative changes in cardiac troponin concentrations in the early long-term coronary events following myocardial infarction or
diagnosis of acute myocardial infarction[ J]. Circulation, 2011, unstable angina: results from the LIPID study ( Long-Term
124(2) :136-145. Intervention With Pravastatin in Ischaemic Disease) [J]. J Am

[37] Bjurmman C, Larsson M, Johanson P, et al. Small changes in Coll Cardiol, 2014,63(4) . 345-354.
troponin T levels are common in patients with non-ST-segment [45] Omland T. Cardiac troponins: a tool for a personalized medicine
elevation myocardial infarction and are linked to higher mortality strategy in stable coronary artery disease? [J]. J Am Coll
[J]. J Am Coll Cardiol, 2013,62(14) ; 1231-1238. Cardiol, 2014 ,63(4) . 355-357.

[38] Morrow DA, Bonaca MP. Real-world application of “ delta” [46] McQueen MJ, Kavsak PA, Xu L, et al. Predicting myocardial
troponin ; diagnostic and prognostic implications[ J]. J Amer Coll infarction and other serious cardiac outcomes using high-sensitivity
Cardiol, 2013,62(14) : 1239-1241. cardiac troponin T in a high-risk stable population[J]. Clin

[39] Apple FS. Edging closer to early optimal patient management with Biochem, 2013,46(1-2) .59.
high-sensitivity cardiac troponin assay[ J]. Circulation, 2011,124 [47] Diamond GA, Kaul S. How would the reverend bayes interpret
(2):127-129. high-sensitivity troponin? [ J]. Circulation, 2010, 121 (10):

[40] Diercks DB, Peacock WF, Hollander JE, et al. Diagnostic 1172-1175.
accuracy of a point-of-care ¢Tn I for AMI within 3 hours after [48] Eggers KM, Venge P, Lindahl B, et al. Cardiac troponin I levels
presentation in early presenters to the emergency department with measured with a high-sensitive assay increase over time and are
chest pain[J]. Am Heart J, 2012, 163(1) . 74-80. strong predictors of mortality in an elderly population[J]. J Am

[41] Than M, Cullen L, Aldous S, et al. 2-Hour accelerated Coll Cardiol, 2013 ,61(18) ; 1906-1913.
diagnostic protocol to assess patients with chest pain symptoms [49] Bandstein N, Ljung R, Johansson M, et al. Undetectable high
using contemporary troponins as the only biomarker; the ADAPT sensitivity cardiac troponin T level in the emergency department
trial[ J]. J Am Coll Cardiol, 2012,59(23) ; 2091-2098. and risk of myocardial infarction[ J]. J Am Coll Cardiol, 2014 ,63

[42] Reichlin T,Schindler C, Drexler B, et al. One-hour rule-out and (23) . 2569-2578.
rule-in of acute myocardial infarction using high-sensitivity cardiac (ks H #1.2015-06-10)
troponin T[ J]. Arch Intern Med, 2012,172(16): 1211-1218. .

[43] Omland T, de Lemos JA, Sabatine MS, et al. A sensitive cardiac (Aot RER)

(AR RZE) ik T8

(AR E) WG (hitp:// www. emedicine. org. cn) BT IR, T 2011 427 A L&IFE, (PAEARIZRE) Kk
R HENRZEEV IR R EEHRI S AR TR AL E EEMERERNERE D, ERERANT T AKEFTR M
WENERRESYE
<<ﬂPﬁélf\]ﬂ%}“,m)Mi&i%?yﬂﬁ&ﬂﬁiﬁ%%ﬂﬁﬂ%k%ﬂﬁ%ﬁﬂﬁﬁ\/K‘D( W RERAE FADEENE, MHERT
WRRAABRLS (AT EEGF A G, W5 SR A 0 2R GEAR C B IRAF BB . B IS0 B N T S BT AN TR, AT
KREMEFLHFARIEES SHMNER.
AT AR 105 7 (A PIRHRE D) W3, O S8 A o0 0 22 Bk AR, o 1 2 1008 5 Rt X AT 0 T AR 2t S A

X FAEEM A E AR TIE HTIER S AR

BRI TR R Mt B R REARLE” & SUIER, FHRE RIS SCRURPGER R . ik, TR HIR B & AR
&, P RRR R EY R, — EBEAFPEEFLE T (http://www. cma. org. en/) A ML L7 T B R BRRG
AL IR, AT E 7 M Chtp . //www. emedicine. org. en) AT, DA% 1 Y, A TIIBK & H 15 :010-85158280,



U 7 SR U458 £ B 2 PR o 5 3 (2014) [HRGEE ...

- BB R LIRS &, RIS SRR A &
YR B

s o4 i ot s ISTICTPRU]

YT 44 Chinese Journal of Internal Medicine

&, B 2015, 54 (10)

SUHASCHE R BRSO M 55 2.
RTIR ] - A RRE 2015(10)

i
=
®
b
4l
iy
=
=3
B
4
3
i

U TT I Lo ULV SR A R AR 82 T P K FE A (2014)



http://d.g.wanfangdata.com.cn/Periodical_zhnk201510024.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e5%bf%83%e8%a1%80%e7%ae%a1%e7%97%85%e5%ad%a6%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e6%a3%80%e9%aa%8c%e5%8c%bb%e5%ad%a6%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zhnk.aspx
http://c.g.wanfangdata.com.cn/periodical-zhnk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e5%bf%83%e8%a1%80%e7%ae%a1%e7%97%85%e5%ad%a6%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e6%a3%80%e9%aa%8c%e5%8c%bb%e5%ad%a6%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zhnk201510024.aspx
http://c.g.wanfangdata.com.cn/periodical-zhnk.aspx

