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EBonouua B MmetogonoruaTa 3a usmepBaHe
Ha CbpAeYvYHU TPOMNOHMHU U TAXHATA
ANarHOCTUYHa oTpsi3BaLla CTOUHOCT
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[ paHuLIM Ha OTKpMBaAHE 3a pasfnUYHUTE
NOKONEHNA MeToaun 3a TPONOHUHU

4 ’\\\

MbpBO NokoneHuwe

__~TPonoHnHu

>8-12 yaca
cnep
MHUMUOEHTA

/—Iacmﬂmo nokoneHue
TPOMOHUHU

Havano Ha MU

\

-
s
I
o
=
o
o
|—
®
s
I
5
o
o
o
)
(D)
®
I
o)
o
s

I

|
| VHuMAaeHTa /
| TecTtoBe 3a hsTroponin
---------------------------------------------- I.------.-- --%ﬂ------.---.--.------..-----.--..------.--.---. gg'm
/\/\/v/\// nepceHTUn
I >
HopmanHu Ucxemusa unn Hekpo3sa
HMBa MUKPOHEKpO3a

Hochholzer, Am Heart J, 2010
F. Apple, AACC Webinar, Jan 2012




. Hoswu lNpenopbkn Ha ESC 2012 —
-~ Aktyanuamnpanu ot 2007

@ European Heart Journal EXPERT CONSENSUS DOCUMENT

EUROPEAN doi:10.1093/eurheartj/ehs184
SOCIETY OF
CARDIOLOGY =

Third universal definition of myocardial infarction

Kristian Thygesen, Joseph S. Alpert, Allan S. Jaffe, Maarten L. Simoons,

Bernard R. Chaitman and Harvey D. White: the Writing Group on behalf of the Joint
ESC/ACCF/AHA/WHF Task Force for the Universal Definition of Myocardial
Infarction

Authors/Task Force Members Chairpersons: Kristian Thygesen(Denmark)¥,

Joseph S. Alpert, (USA)*, Harvey D. White, (New Zealand)*, Biomarker
Subcommittee: Allan S. Jaffe (USA), Hugo A. Katus (Germany), Fred S. Apple (USA),
Bertil Lindahl (Sweden), David A. Morrow (USA), ECG Subcommittee:

Bernard R. Chaitman (USA), Peter M. Clemmensen (Denmark), Per Johanson
(Sweden), Hanoch Hod (Israel), Imaging Subcommittee: Richard Underwood (UK),
Jeroen ). Bax (The Netherlands), Robert O. Bonow (USA), Fausto Pinto (Portugal),
Raymond ). Gibbons (USA), Classification Subcommittee: Keith A. Fox (UK), Dan Atar
(Norway), L. Kristin Newby (USA), Marcello Galvani (Italy), Christian W. Hamm
(Germany), Intervention Subcommittee: Barry F. Uretsky (USA), Ph. Gabriel Steg
(France), William Wijns (Belgium), Jean-Pierre Bassand (France), Phillippe Menasché
(France), Jan Ravkilde (Denmark), Trials & Registries Subcommittee:

E. Magnus Ohman (USA), Elliott M. Antman (USA), Lars C. Wallentin (Sweden),
Paul W. Armstrong (Canada), Maarten L. Simoons (The Netherlands), Heart Failure
Subcommittee: James L. Januzzi (USA), Markku S. Nieminen (Finland),

Mihai Gheorghiade (USA), Gerasimos Filippatos (Greece), Epidemiology
Subcommittee: Russell V. Luepker (USA), Stephen P. Fortmann (USA),

Wayne D. Rosamond (USA), Dan Levy (USA), David Wood (UK), Global Perspective
Subcommittee: Sidney C. Smith (USA), Dayi Hu (China), José-Luis Lopez-Sendon
(Spain), Rose Marie Robertson (USA), Douglas Weaver (USA), Michal Tendera
(Poland), Alfred A. Bove (USA), Alexander N. Parkhomenko (Ukraine),

Elena ). Vasilieva (Russia), Shanti Mendis (Switzerland).

Thygesen et al. Eur Heart J. 2012;33:2551-67.



3alllo BUCOKO-YYBCTBUTESEH
TPOMOHWUH

2 P

> Mo-poGpa AnarnocTuKa Ha

OKC

>I'Io-no§pa pucK-

c'r aTmhnxaunn npu OKC
o-noﬁpa pMCK-

c'r aTmhunxaunn npm He-OKC
OHMTOPMPaHEe Ha

Kapnuo'roxcuqua Tepanus,

Hanp.. herceptin?




NTabopatopuaT
a B NOMOLL, Ha




KakBo o3Ha4daBa hsTn

Analytical Characteristics of High-Sensitivity Cardiac
Troponin Assays

Fred S. Apple'” and Paul O. Collinson,?
for the IFCC Task Force on Clinical Applications of Cardiac Biomarkers®

e Kacae ce 3a nogobpeHna
YYBCTBUTENHOCT

e Obuwara rpewka npm 99?
nepceHtun aa e <10% CV

e KOHUeHTpauma > LoD npu 50% u
nosevye oT 34paBuTe MHAUBUAK

Reference: Apple, F.S., et al. Clin Chem, 2012; 58(1) :54-61



- [lpenopbynMTENHN MEPHM €ANHNLN

e ng/L nnu pg/ml

e /I3pa3aBaHe Ha pe3yaTtarta KaTto
LANO YUCNo

* [Npumep :
* 0.03 rpanuua e B ng/ml = 0.03 pg/l
« =30 ng/l = 30 pg/ml



3Ha4YyeHWe Ha YyBCTBUTENHOCTTA U

cneymn@unyHocCTTa
Table 2 Classification of
High-Sensitivity Cardiac Troponin Assays*
Category Description

First Generation Able to measure cTn in 50%-75% of a reference
population

Second Generation Able to measure cTn in 75%-95% of a reference
population

Third Generation Able to measure cTn in more than 95% of a reference
population.

*Adapted from Apple and Collinson (3).

J Am Coll Cardiol. 2013;61(17):1753-1758. doi:10.1016/j.jacc.2012.09.069




CpaBHeHune: ARCHITECT Tnl & hsTnl

ARCHITECT Tnl* ARCHITECT hsTnl**

Mg/L ng/L Mg/L ng/L
(ng/mL) (pg/mL) (ng/mL) (pg/mL)

LoD 0.010 10 0.002 1.9
10% CV 0.032 32 0.005 4.7
99t Percentile (overall) 0.028 28 0.026 26.2
99t Percentile (males) 0.033 33 0.034 34.2
99t Percentile (females) 0.013 13 0.016 15.6
o
If;ol[D)etectable anone <50% of normals >50% of normals

* ~7X nogobpeHme B TOHYHOCTTa 6€3 3Ha4YMMa npomsiHa B 997 nepCeHTuUn
* [NloBuLlEeH e % Ha OTKpMBaeMU CTOMHOCTU Cpe Kapano-3apasn Unm
“HopManHn” nHauBUAM

*Representative data from ARCHITECT Tnl Package Insert
840653 _R08. **Representative data from ARCHITECT hsTnl
Package Insert G1-0139/R02.



CpaBHeHune: TnT4G n hsTnT

™nT

4th generation

LoD Analytical sens
0.01 ng/ml
range 0.01 - 25 ng/mi
99t percentile <0.01 ng/ml
LoQ (10% 0.03 ng/ml

CV)
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CpaBHeHME Ha
hsTnl cnpamo hsTnT

Sensitivity 94 1 95 6
(90.0-96.6) (91.8-97.7
NPV 98.9 99.3
(98.1-99.4) (98.7-99.6)
Specificity 79.0 92.5
(76.8-81.1) (90.9-93.7
PPV 40.1 65.4
(35.8-44.5) (59.9-70.6)

Cullen et. al. JACC 2013



hsTnl cnpamo Tnl n gpyrn
bnomapkepu Ha HEKpPO3a

Specificity
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1-Specificity

JAMA. 2017;306(24):2654- 2693

Chest pain cohort
Figure, n=1578):
AUC for hsTnl: 0.962
AUC for cTnl: 0.921

Early Presenters:

Chest pain <2h (n=407):
AUC for hsTnl: 0.970
AUC for cTnl: 0.888

hsTnl 0.96
cTnl 0.92
CK-MB 0.85
Myo 0.83
CK 0.71



- [lpepanannUTnYHM akueHTH

"The Impact of Hemolysis on Ortho-clinical
Diagnostic's ECI and Roche's Elecsys
Immuoassay Systems." JA Snyder et al.
Clin Chim Acta. 2004;348:181-7.

"The Effect of Sample Hemolysis on Cardiac
Troponin | and T Assays." R Bais. Clin
Chem. 2010;56:1357-9.

"The Effect of Hemolysis on Current
Troponin Assays- A Confounding

Preanalytical Variable?" C Florkowski et al. Haemoglobin added (g/dl) © 005 01 025 05 1
Clin Chem. 2010;56:1195-7.

Haemolysis index <2 46 97 227 446 907
Iﬂ_“r“rﬂln|'
Sample frequency (%) 84.4 85 4.6 2 0.5
Recovery (%) npu pa3nuyHmn koHu.Ha X6
Abbott Tnl Roche Vitros esTnl
Xemonusa (Hb B (0.032 hsTnT (0.050 [ )
nnasmata mg/L) ng/mL) (19 pg/mL) ng/mL) Ce pyM I/”-I M
12 100.0 100.0 100.0 nna3Ma7
43 90.6 99.6
77 93.8 99.8 e VlHTepCbepeH LI
132 81.3 84.3
A4 Ha
235 84.4 59.5
392 90.6 50.2 xXemMmoJrinilaTta

Florkowski, Clin Chem. 2010;56:1195-7
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* N3bop Ha
pedepeHTHa
nonynauyms

* [lonoso
3aBucuma [ [TH

* Bb3pacTtoBo
3asucuma [T H

* buonorn4yHa
Bapuaums




,HopmManHa nonynauua’

> Bce olle e guckyTabunHo onpeaeneHneTo, BbNpekn Ye
HSIKOM NPENOPbBbKM ca HanpaBeHU

» [Be nonynauuu ¢ no-mnaau (<30 roa) v no-ctapu (>30
rod, CbC cpefiHa Bb3pacT ot 60-65 years)

> BkntouBalum Kputepumn
» [1a HAMa n3BecTHO 3abonsaBaHe

> [la He npvemaT MeagukaMeHTn 3a CbpaeYHu 3abonsBaHus, Hanp
XUMNEePTOHUS, AUCNUNNAeMus

> PesynTaT OT u3cneaBaHe Ha HaTpuypeTUdeH nentua NoA rpaHnuaTa
3a U3KIMYBaLL, KpUTepuin nopagn kKamepHa gucgyHKumA

» PaBHO pasnpefenexHu cnopep rnos 1 cMec OT pasnnyHu
pacu n eTHocH

» 300-500 HguBupa

Apple et al. Clin Chem. 2012;58:54-61.



OnpepensaHe Ha 997 nepceHTUn ¢ pasnnyHu
MeToaun 3a High Sensitive Troponin

Ckopo nybnukyBaHO NnpoyyBaHe wu3criegBa edHa U cblla nonynaums c 5
“high sensitive” meTona

MeTtopn, N Mepumm 99t Mbxe YKeHun
CTOMHOCTM, (90%CI) 99th 99th
0
>LoD, % nall ng/L ng/L
Abbott: ARCHITECT | 524 96 23 (16-63) 36 15
STAT hs-cTnl
Beckman: Access | 524 80 32 (22-69) 52 23
2 hs-cTnl
Roche: Cobas | 523 25 15 (13-21) 20 13
e601 hs-cTnT
Siemens: Dimension | 503 86 58 (34-125) 81 42
Vista hs-cTnl
Singulex: Erenna | 522 100 31 (21-47) 36 30
hs-cTnl

Apple et al. Clin Chem. 2012;58:1574-81.




CtonHocTm Ha 997 nepceHTUN cpep 3apaBa nonynauusi, UsaMepeHu ¢ BUCOKO-

YyyBCTBUTESNHU U HacToALwm, cTnl u cTnT TecToBe.

Measureable 99" nepceHTn MubXxe WKeHu 99
LoD Values O6bwa 99~ nepCeHT
ng/L >LoD, % nonynaums  mepceHt -
(90% Cl), ng/L  nglL 9

Mpounssoguten/aHanunsarop/TecT

High sensitivity
Abbott « ARCHITECT i20004, STAT - 19 9% 23 (16-63) 36 15
hs-cTnl
Beckman « Access 2 « hsTnl** 2.5 80 32 (22-69) 52 23
Roche « Cobas €601 « hs-cTnT 5 25 15 (13-28) 20 13
Siemens ¢« Dimension Vista ¢« hsTnl** 0.5 86 58 (34-125) 81 42
Singulex ¢ Erenna « hsTnl** 0.09 100 40 (25-215) 36 30
Sensitive contemporary
é_ll?r?lott * ARCHITECT i20004 STAT- 9 5 13 (<9-23) 20 <9
Abbott AXSYM ADV Troponin-| 20 3 34 (22-39) 38 29
Beck.man * Access 2 + modified- 25 35 56 (27-100) 48 85
sensitive cTnl
OCD - Vitr os 3600 » cTnl ES 12 2 19 (12-22) 21 15
Roche « Cobas e 601 « cTnl 160 1 184 (<160-706) 300 60
Siemens ¢« Centaur » Tnl U tra 6 6 12 (10-16) 14 11
Siemens ¢ Dimension EXL 200 « cTnl 17 2 34 (17-44) 39 22
Siemens ¢« Dimension Vista « cTnl 15 1 21 (<15-39) 30 <15
Siemens ¢ Immulite 2000 XPi « cTnl 100 5 392 (190-520) 394 451

Apple, F.S., et al. Clin Chem, 2012; 58(11): 1574-1581.



[lonsa oT Bb3npuemaHeTo Ha 997
- nepceHTUn kato ULN Cutoff

v Bb3MOXXHOCT 3a UAEHTUPULUMpaHe Ha noseye
nayMeHTn ¢ NOBULLEH PUCK

NoHnxxaBaHeTO Ha
ANarHOCTUYHUSA
npar ot 0.2 ng/mL
Ao 0.05 ng/mL ce
acouuupa c 46%
HaMarieHue Ha
pUCKa OT CMBPT U
peunanB Ha MI.

N
o

35

30

N
(63}

NASRNNN

-
)]

% death or re-current Mi

10+

Validation Phase Implementation Phase

Mills et al. JAMA. 2011;305:1210-6.
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Serial Changes in Highly Sensitive
Troponin | Assay and Early Diagnosis
of Myocardial Infarction

Till Keller, MD
Tanja Zeller, PhD
Francisco Ojeda, PhD
Stergios Tzikas, MD)

Lars Lillpopp

Christoph Sinning, MD)
Philipp Wild, M)
Sabine Genth-Zotz, MD
Ascan Warnholtz, MD
Evangelos Giannitsis, MD
Martin Mackel, MD
Christoph Bickel, MI)
Dirk Peetz, MD

Karl Lackner, MD
Stephan Baldus, MD
Thomas Miinzel, MD
Stefan Blankenberg, MD

CUTE CHEST PAIN Is ONE OF

the most common reasons

patients seek care in an emer-

gency department.' Early
identification of individuals at high and
intermediate risk for myocardial ische-
mia is crucial because they benefit the
most from early and aggressive treat-
ment.?

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 cTnl 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 95th 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-
sitivity was 98.2% and the negative predictive value was 99.4% for both hsTnl and
cTnl assays. Combining the 99th percentile cutoff at admission with the serial change
in troponin concentration within 3 hours, the positive predictive value (for ruling in
AMI) for hsTnl increased from 75.1% at admission to 95.8% after 3 hours, and for
cTnl increased from 80.9% at admission to 96.1% after 3 hours.

Conclusions Among patients with suspected acute coronary syndrome, hsTnl or cTnl
determination 3 hours after admission may facilitate early rule-out of AMI. A serial
change in hsTnl or cTnl levels from admission (using the 99th percentile diagnostic
cutoff value) to 3 hours after admission may facilitate an early diagnosis of AMI.

JAMA. 2071;306(24):2684-2693 Www.jama.com

BKnoYeHM NnaumMeHTm
1818
He-kopoHapHa rpbaHa
oonka: 1165
HectabunHa AHrnHa
nekropuc: 240
OMW: 413
STEMI: 56
NSTEMI: 357

hsTroponin
NPV cnea 3 4

PPV cnepg 3 h
Tnl guHamuka %

Opyrn mapkepu

Keller, T. et al. JAMA 2011:306:2684-2693



ROC kpuBu 3a gagnarHoctuka Ha MU c TecTtoBe 3a TPONOHUH
U MapKepu Ha HeKpo3a Npu NoCTbMNBaHe B CMEeLwHOo

oTAaelsfieHue
Highly sensitive troponin | assay Assay AUC
Contemporary troponin | assay
— — — Creatine kinase MB hsTnl 0.96
------ Myoglobin
— — Creatine kinase cTnl 0.92
Specificity
10 08 08 O 0. 00 CK-MB 0.85
1.0 : Myo 0.83
CK 0.71
0.8+
* The difference in the diagnostic performance
o6 / g between hsTnl and cTnl was apparent in the first
= r,f/" & hours after chest pain onset. In the subgroup of
2 /:." P patients (n=407) with onset of <2 hours, hsTnl had
sl B an AUC of 0.970 whereas cTnl had an AUC of
A 0.888.
[ » The AUC was also calculated for the combination
¥4 of baseline Tn and 3 hour delta. hsTnl AUC
0.01% | | | | - changed from 0.96 to 0.99 and cTnl from 0.92 to
o 02 04 06 08 10 (.98. There was no statistical difference between
1-Specificity the hsTnl and cTnl AUC with the combination.

Keller, T. et al. JAMA 2011;306:2684-2693




hsTnl - Rule Out sHauyeHue

! cTnl n hsTnl npn noctbnBaHe U cnep 3 Yaca

hsTnl,% (95%CI)

lNpu nocTbnBaHe

‘Cnep. 3 yaca ‘

LoD 99t Percentile LoD 99t Percentile
UVBCTBUTENHOCT 100.0 (98.0- 82.3 (77.3- 100.0 (98.0- 98.2 (95.9-
y 100.0) 86.5) 100.0) 99.4)
35.3 (32.3- 92.1 (90.3- 90.4 (88.4-
CneuundmyHocT 38.4) 93.7) 1.9 (1.2-3.0) 92.2)
Positive predictive 30.8 (27.8- 75.1 (69.9- 22.7 (20.4- 74.7 (69.9-
Value (PPV) 33.9) 79.8) 25.2) 79.0)
Negative predictive 100.0 (98.4- 94.7 (93.1- 100.0 (75.1- 99.4 (98.7-
value (NPV) 100.0) 96.1) 100.0) 99.8)
Bpown non/ oow, 6pon” 915/1260 309/1260 1241/1260 371/1260

‘Bpon NauMeHTN, OTFOBaPSILLM HA KpUTEPUN 3a NONOXUTENEH TecT/ 06w 6pon naumeHTn .

Keller, T., et al.JAMA , 2011; 306 (24): 2684-2693.
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OTxBbpngaHe Ha OKC 4ypes3 LoD

Enrolled patients | [Excluded, Enrolled patients | [Excluded,
Hs-cTnT Roche n=2245 Oh hs-cTnTmeasurement not Hs-cTnl Siemens n=2245 0Oh hs-cTnI measurement not
assay P available, n=114 assay »lavailable. n= 1006
i is. n= Unclear diagnosis, n=59
Remaining Unclear diagnosis, n=59 Remaining g :
patients \ patients
n=2072 n=1180
hs-cTnT hs-cTnT hs-cTnl
<5ng/l n=550 >5ng/ln=1522 <0.5ng/1n=164 >0.5ng/1n=1016
AMI, n-8 - AMIn=435 || NoAML AMLn=2 || NoAMI, AMI,n=233 || NoAML,
n=1087 \ = n=783
Hs-cTnl Enrolled patients | |Excluded, Hs-c]::: :bbott Enrolled patients Excluded,
Beckman Coulter n=2245 0Oh hs-cTnImeasurement not Y n=2245 0Oh hs-cTnlmeasurement nof
assay »|available n=1035 »| available, n=619
— Unclear diagnosis, n= 59 Unclear diagnosis, n=59
Remaining Remaining
patients e patients TE—
v l l
| = 7
hs-cTnl hs-cTnl hs-cTnl
22ag/ln=1019 <1.9ng/1n=198 >1.9ng/1n=1369
AMILn=215 || NoAMI l AMI, n=0 No AML | AMLn=310 || NoAML,
n=804 AR S| i n=1059

Gimenez et al, Int J Card 2013;168(4): 3896—
2001
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Validation of High-Sensitivity Troponin | in a
2-Hour Diagnostic Strategy to Assess 30-Day
Outcomes in Emergency Department Patients
With Possible Acute Coronary Syndrome
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Ruling out nocpeancteom 99°

nepceHtn hsTnTl cpewy hsTnl

Eligible patients
{n=2151)

Deciined consent

v {r=182)
L
Eligible patients with
informed consent
{n=1858)
Excluded
b =No serial stored bloods
{n=388)

Eligible patients
{n=2151)
Declined consent
' {n=152)
¥
Eligible patients with
informed consent
{n=1858)
Exduded
e ~NMo serial stored bloods
{n=388)

Raised 0 or 2 hs-TnT

Mormal 0 and 2 hs-TnT

Raised 0 or 2 hs-Tnl

Mormal 0 and 2 hs-Tnl

(n=479) ] [ (n=1092) ] (n=208) ] [ (n=1273) ]
Index AMI Mo Index AMI Index AMI Mo Index AMI Index AMI Mo Index AMI Index AMI Mo Index AMI
(n=192) (n=287) (n=12) (n=1080) (n=195) (n=103) (n=9) (n=1264)

Cullen et. Al, Clin Biochem, 2013




YnoTtpeba Ha cbpaeyHU
£ TPOMOHMHK 3a paHHa Rule-in 1
4 Rule-out anarHocTnka Ha M

» Guidelines for the management of acute
coronary syndromes in patients presenting
without persistent ST-segment elevation. C
Hamm et al. Eur Heart J. 2011;32:2999-3054.

» Third universal definition of myocardial
infarction. K Thygesen et al. Eur Heart J.
2012;33:2551-67.

» How to use high-sensitivity cardiac troponins in
acute cardiac care. K. Thygesen et al. Eur
Heart J. 2012;33:2252-7.
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Rapid early rule-in of AMI with high-sensitivity cardiac troponin

Acute chest pain
{ \

Measurement - —
at admission I Initial hs-¢Tn value = URL I l Initial hs-cTn value = URL |

hs-cTn value at 3 h >URL +
increase >20% of initial value

\ |

hs-cTn value at6 h >URL +
increase >20% of initial value

3h later hs-cTn value at 3h >=URL M Myocardial
+i > :
increase >50% of URL necrosis

Optional l /

hs-cTn value at 6 h =URL
+ increase >50% of URL

6h later

Evidence of
ischaemia*

L

Myocardial

infarction
Figure | Template for rapid early rule-in of acute myocardial infarction with high-sensitivity cardiac troponin displaying an algorithm for clin-
ical use of high-sensitivity cardiac troponin testing based on current knowledge. It should be noted that the stated algorithm may vary according
to the troponin assay evaluated. This approach optimizes sensitivity for acute myocardial infarction diagnosis, but clinicians may also wish to
choose more stringent metrics to improve specificity (see text).
AMI, acute myocardial infarction; hs-cTn, high-sensitivity cardiac troponin; URL, 99th percentile upper reference limit
*BEvidence of ischaemia by symptoms and/or new electrocardiogram changes and/or new imaging corroboration.

Thygesen et al. Eur Heart J. 2012;33:2252-7 .



Rule in gnarHoctnka Ha OMUV

| Delta Change

High Sensitive Troponin |
99th percentile at 29 pg/mL

On admission > 99th percentile

After 3 hours > 99th percentile

On admission or after 3 hours > 99th percentile AND

Change 220%
Change 230%
Change 250%
Change 275%
Change 2100%
Change 2150%

Change 2200%

Sensitivity (Cl)

82.6 (77.7,86.9)

98.6 (96.4,99.6)

60.6 (54.7-66.4)
56.0 (50.0-61.9)
50.4 (44.4-56.3)
44.7 (38.8-50.7)
41.8 (36.0-47.8)
37.2(31.6-43.2)

34.8 (29.2-40.6)

Specificity (Cl)

91.8 (89.9,93.5)

90.0 (87.9,91.8)

96.7 (95.4-97.8)
97.9 (96.7-98.7)
99.0 (98.1-99.5)
99.1 (98.3-99.6)
99.3 (98.5-99.7)
99.3 (98.5-99.7)

99.5 (98.8-99.8)

PPV (CI)

NPV (Cl)

74.4 (69.2,79.2)

73.9 (69.2,78.3)

94.8 (93.2,96.1)

99.5 (98.8,99.9)

84.2 (78.5-89.0)
88.3 (82.6-92.6)
93.4 (88.2-96.8)
93.3 (87.7-96.9)
94.4 (88.8-97.7)
93.8 (87.5-97.5)

95.1 (89.0-98.4)

89.5 (87.5-91.3)
88.5 (86.5-90.4)
87.4 (85.3-89.3)
86.1 (84.0-88.1)
85.6 (83.4-87.5)
84.6 (82.4-86.6)

84.1(81.9-86.2)

Change 2250%

33.0 (27.5-38.8)

99.6 (99.0-99.9)

95.9 (89.8-98.9)

83.7 (81.5-85.8)

Change 2266%*

33.0 (27.5-38.8)

99.6 (99.0-99.9)

95.9 (89.8-98.9)

83.7 (81.5-85.8)




O600LEeH anropnTbm

4 4

[Mpw CepunHo
npuemaHe 2-4 vac
3 yac
‘ NPV
<LoD <994 npwm
[ }[ 4-100.00) } [npmeM 1 <99 ?5858 %95) }
PPV
<99q 94 .7 >99s npw I 95.7 \
Obuwo
S (93.1-96.1) Zg‘gg'ﬁ;{)” ) (89.5-98.8) )
NPV f <998 npu I 83.3
npuem n
i ) (69.8-92.5) )

PPV
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NMNoenweHume Ha cTh 6e3s OKC
- KApAMOreHHU NPUUYUHMA

3acTonHa cbpaevyHa HeJoCTaTb4YHOCT
ApntmMumn, cbpaedeH 6ok

CbpaeyHa KOHTY3uns, abnauns, nemcMenksp,
KapaunoBepcus, buorcus

KapanomumonaTtus

Bb3naneHne — Hanp. MMokapauT, eHaokapauT
Pabgomunonmnsa cbC cbpaeyHa yBpea
NHpunTpaTnBHM 3abonsaBaHms,
Hanp.aMmuronagosa, XeMoxpomaTtosa, capkomaosa,
cknepoaepmms

JlekapcTBEHaA TOKCUYHOCT, Hanp. agpmamMmuLmH,

XepuentnH, KroaarimH
AODTHA NuaCakKaliuga an0nTHO KAAanHo R9h0narade



Heé - KapaAnoreHHm npmnumiHm

* OcTpa unn XxpoHn4yHa 6bLOpeyHa
HEeJOoCTaTb4YHOCT

* OCTpPO HEBPONOrMYHO 3abosnaBaHe, BKN.UHCYNT
nnun cybapaxHomnaaneH KpbBOU3NnB

* BTE, Texka nynmoHanHa XxmnepToHus

* ObocTtpeHa XObb

* XNUnotTmpeonansbm

* PeoxpomMoLMNTOM

* N3rapsHe >30% oT TenecHaTta NOBbPXHOCT

* [laumeHTn c aguxatenHa HegoCTaTbYHOCT UIK
cerncuc

* YxanBaHe OT 3MU4

/ NMNoenweHume Ha cTh 6e3s OKC




KuHeTnka B CTOMHOCTUTE Ha TPOMNOHUH

% w0 #1 Myocarditis
1. Mnokapant c "
2. XpOHUYHa g =
CbpAeyHa : "
\ H e.u' O CT a T-b LI H O C e Q 0___9_0_ i o e e
| 1- 0.014 2

3. MMOKapﬂ,eH :IE_ 1004 #3 Myocardial
g .. infarction
NHAQAPKT 5
|...
o 14
0.1
0.014 =
1 1 |
0 1 2 3
Time (days
i {Says) e American
Mahajan V S, and Jarolim P Circulation. 2011;124:2350- Heart
Association.
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Bucoko-4yBCcTBUTENEH TPOMOHUH N CbPaeYHO-
CbAOB PUCK
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hsTnl e He3aBUCUM NpPeauKTOp 3a CbpAeYHO-CbA0B

VMHUMOEHT 1 gonpuHacsa 3a ngeHTuunumnpaHeTo Ha pUCKoOBU

nauueHTu



Owe kora hsTnl nva 3HadyeHne?

Journal of the American College of Cardiology Vol. 1, No. x, 2013
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Prognostic Value of Cardiac
Troponin | Measured With a Highly Sensitive
Assay in Patients With Stable Coronary Artery Disease

Torbjern Omland, MD, PHD, MPH,* Marc A. Pfeffer, MD, PHD,||q Scott D. Solomon, MD,||q
James A. de Lemos, MD,# Helge Resjo, MD, PHD,*} Jurate ga]t}rté Benth, PHD,T§
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Cardiovascular Death or Heart Failure (%)
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Risk for Cardlovascular Death or Heart Fallure by Basellne hs-Tnl Level

Cumulative incidence of the composite endpoint of cardiovascular death or hospitalization for heart failure by baseline concentrations of high-sensitivity cardiac troponin |
(hsTnl). There was a strong and graded association between increasing quartiles of cardiac troponin | and the risk for cardiovascular death or hospitalization for heart failure.

Omland et. al. Troponin in Stable CAD, JACC 2013
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i1 E W Final Multlvarlate Cox Regresslon Models for Myocardlal Infarctlon

Fourth Quartile for hs-Tnl and hs-TnT Continuous hs-Tnl and hs-TnT

Variable HR (95% Cl) p HR (95% Cl) p
hs-Tnl 1.44(1.03-2.01) 0.031 121 (1.04-1.41)* 0.013
hs-TnT 0.93 (0.65-1.31) 0.67 0.97 (0.84-1.13)* 0.714
Age 1.01(0.99-1.03) 0.25 1.01(0.99-1.03) 0.262
LVEF < 50% 1.22(0.89-1.66) 0.21 1.21(0.89-1.65] 0.232
Current smoking 1.73(1.22-2.46) 0.002 171(121-2.43) 0.003
History of hypertension 1.19(0.89-158) 0.24 1.19(0.90-1.59) 0.227
History of diabetes mellitus 1.70(1.21-2.37) 0.002 170(1.22-2.38) 0.002
History of CABG 1.59(1.17-217) 0.003 155(114-2.12) 0.006
In NT-proBNP 1.06 (0.90-1.25) 0.46 1.05(0.89-1.23) 0.580
In CRP 1.16(1.01-134) 0.039 116 (1.00-1.34) 0.043

Omland et. al. Troponin in Stable CAD, JACC 2013



I'Ipo6ne|v||/| 3a ObAeLLo pelleHne

Heobxoaumo e ga ce paspaboTtu yHMBepcarnHa HoOMeHKNaTypa Ha
TECTOBETE 3a BUCOKO-YYBCTBUTENEH TPOMOHUH.

*  Wma Hyxaa oT yHudunumpaHu Kputepum 3a n3bop Ha pedepeHTHa
nonynauus.

* Kputepuunte 3a delta 4ek, pasrpaHmnyaBallm ocTpa OT XPOHUYHA
CcbpAeyHa yBpeaa BCe Olle ca HEACHU N MeTOoA-CneundUYHN.

* PasrpaHn4daBaHeto mexagy tvn 1 n tun 2 OMU e
npeanssukaTencteo n noseye OMU ot TMn 2 we ObaaT OTKPUBAHU C
nomMoLuTa Ha TectoBeTe 3a hsTn.

* C n3nons3BaHETO Ha TecToBe 3a hs-cTn cTaBaTt Bce No-3Ha4uMmn
doakTopuTe, BNUsSieWmM Ha aHanmTuyHaTta TOYHOCT Ha MeToauTe 3a
TPOMOHWH (BKIIOYUTENHO Kak B3MMamMe npooure).

* Bce owe He ca scHo gedunHUpaHU BpeMeBuUTe MHTepBanu 3a
oTxBbpraHe Ha OMW; pa3spaboTBaT ce HOBM anropuTMu 3a ToBa.

* YBenu4yeH hs-cTn, He3aBMCUMO OT NpuUYMHaTa, UMa BaxHO
NPOrHOCTUYHO 3HAYEHUE U CIYXWN 3a OOMbIIHUTENHA OLEHKa; MHOro
crydam Ha XPOHWUYHO NMOBULLEHM CTOMHOCTM MoraT aa 6baaTt
aHanuampaHu npu amoynaTtopHu NauneHTH.

* Hs-cTn moxe ga ce nsnonsea 3a cTpatnduunpaHe Ha pucka npu
NauneHTn ¢ KapagmoBackyrnapHu 3abonssaHua, pasnunyHn ot OKC.

Korley and Jaffe, JACC 2013;61(17):1753-1758
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H-p BecenuHa Koneea
TokyOa bonHuuya Coghus
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