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Diagnosing myocardial injury in the high-sensitivity troponin era

Giuseppe Lippi,! Gianfranco Cervellin?

HdviarHOCTMKa MMOKapAVaJIbHbIX IIOBPeXXIeHWU

B 3PY BbICOKOUYBCTBUTEJIBHbBIX TPOIIOHVMHOB

BBICOKO‘IYBCTBI/ITEJIBHOE n3sMepenne TpolItoHmMHOB (paKTI/I‘IECKI/I
PE€BOJIIOLINMOHM3NPOBA/I0O INATHOCITUYUECKNME ITI0AX0OdbI

IJIs1 IaIlMeHTOoB ¢ nmogo3peBaeMbiMu OVIM:

- 3a cUeT IMOBBIMIEHMS OTMAaTrHOCTUYEeCKOV TOYHOCTH (0CO0OeHHO IS
narmeHToB ¢ VIM 6e3 mogvema ST cermeHTa) U

- 3a cuem npedocmabaenua KAUHUUeCKy noA1e3H01 uHgopmayuy

- 0 namoaocusdx, Haxodﬂmuxc,cz 3a npede/mMu

MUOKAPOUANLHOU UeMUL

«... high-sensitivity cardiac troponin immunoassays have almost revolutionized

the diagnostic approach to patients with suspected AMI, by increasing the diagnostic
performance (especially in patients with non-ST elevation myocardial infarction)
and providing useful clinical evidence beyond myocardial ischemia».



«Korma smepenne TporoHMHa
ObL10 mapmMBbIM (lousy) ,

OHO CYMTAJIOCHh OTJIMYHBIM TE€CTOM,
HO cemvac, KOIa ero m3MepeHme
CTAHOBUTCA OTJIMYHBIM -

OHO BOCIIPMHVMMAECTCHA KaK

HapmMBBIM (lOllSY) TeCT». Robert Jesse, MD, PhD

Jesse RL. On the relative value of an assay versus that of a test:
a history of troponin for the diagnosis of myocardial infarction.
J Am Coll Cardiol. 2010 May 11; 55(19):2125-8.
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Opinions

Highly Sensitive Troponin Assays and
the Cardiology Community:
A Love/Hate Relationship?

James A. de Lemos,'” David A. Morrow,? and Christopher R. deFilippi®

The development of highly sensitive assays for cardiac
troponin T (hs-cTnT)" and cardiac troponin I (hs-
cTnl) represents the latest technological advance in a
field that has witnessed continual progression toward
more sensitive and more precise tools for detecting car-
diac injury. The hs-cTnT assay, for example, can detect
cTnT concentrations 10-fold lower than the current
fourth-generation assay, with high precision at the
myocardial infarction (MI) detection limit. Despite the
potential for such evolution to improve patient care,
clinicians, including practicing cardiologists, often find
themselves poorly prepared for the introduction of
more-sensitive assays, because they fail to consider the
implications of increasing sensitivity on the interpreta-
tion of the test results. We believe that highly sensitive
troponin assays offer new opportunities to improve
cardiovascular health, but they also present challenges
in the areas in which troponin testing is most com-
monly used today.

Terminology

Although it may seem natural to use the terminology
“high-sensitivity troponin T (hs-cTnT) or troponin I
(hs-cTnI)” in a manner similar to high-sensitivity
C-reactive protein (hs-CRP), we discourage this ap-
proach and strongly recommend that “highly sensi-
tive” or “sensitive” be used to describe the assay only
and not the biomarker. The highly sensitive assays
measure the same protein as the standard assays, and
even more sensitive cardiac troponin assays will cer-
tainly be developed, thus making any “high sensitivity”
designation obsolete.
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“# Nonstandard abbreviations: hs-cTnT, highly sensitive cardiac troponin T (assay);
hs-cTnl, highly sensitive cardiac troponin | (assay); MI, myocardial infarction;
hs-CRP, high-sensitivity C-reactive protein; Val-HeFT, Valsartan Heart Failure
Trial; PEACE, Prevention of Events with Angiotensin Converting Enzyme Inhi-
bition; NT-proBNP, N-terminal pro-B-type natriuretic peptide; ED, emergency
department.
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New Opportunities and Indications for Troponin
Testing

The ability to detect concentrations of circulating tro-
ponin in the single-digit nanogram-per-liter range has
expanded the potential applications of troponin testing
in new directions, including in the ambulatory setting.
For example, using research versions of the hs-cTnT
assay, investigators from the Valsartan Heart Failure
Trial (Val-HeFT) and Prevention of Events with An-
giotensin Converting Enzyme Inhibition (PEACE) tri-
als demonstrated cTnT to be detectable at very low
concentrations in nearly 100% of patients with stable
chronic heart failure or chronic coronary artery dis-
ease; moreover, increasing concentrations of cTnT still
well below the detection limit of standard cTnT assays
were associated with progressively higher rates of death
and heart failure progression or development (1, 2).
Population screening with cardiac troponins had
previously been thought to be impractical, given the
very low prevalence of detectable troponin in the gen-
eral population with standard assays (3). Recently,
however, the hs-cTnT assay has been explored as a po-
tential screening tool to identify asymptomatic indi-
viduals who are at risk for cardiovascular disease. In the
Dallas Heart Study, ¢cTnT was measured with both
standard and highly sensitive assays in 3593 adults be-
tween 30 and 65 years of age. The prevalence of detect-
able cTnT (=3 ng/L) with the highly sensitive assay was
25%, compared with 0.7% for the standard assay (4).
In the Cardiovascular Health Study, which studied
4221 adults =65 years of age (5), and the Atheroscle-
rosis Risk in Communities Study, which included 9698
participants between 54 and 74 years of age (6), the
prevalence of detectable cTnT with the hs-cTnT assay
was 66.2% and 66.5%, respectively. Concentrations of
¢TnT in the population were higher among older indi-
viduals, males, and African Americans. A clear adverse
cardiovascular phenotype associated with higher ¢cTnT
concentrations, with measures of structural heart dis-
ease including left ventricular hypertrophy, left ven-
tricular systolic dysfunction, as well as chronic kidney
disease, increasing markedly across categories of higher
¢TnT concentrations. Of interest is that the association
of ¢TnT with measures of atherosclerosis burden was
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PEBOAIOLIMA B KAPAMOAOTMUN — BbICOKOYYBCTBUTEAbHOE U3MEPEHME
KAPAUAABHbIX TPONMOHUHOB: «TPOMOHUH-OTPULATEAbHbIX» BOABIUE HET

B.B. BEABKOB
3A0 «AUAKOH», r. lNyumrHo, Mockosckasi obaacTb, Poccust

Pestome. O630p, nocesuuenioiil 6oIcOKOUYGCMEUMEADHOMY USMEPENUIO KONUCHMPAUUU KAPOUALLHBIX MPONONUNOE —
hs-cTn (hs — high sensitive: svicokouyecmeumenvioiit).
Ocoboe snumanue yoeasiemest cAeoyiouust nOI0NCeHUsIM.
1. Buicokouyscmeumenvioe usmepenue mouno u naoemicno onpesesiem Konyenmpauuu mpononunos y 300poeulx au,
cocmasusiiowue 3—5 nz/i (Hopmaivivie snauenust).
B oGweit nonyasiyuu caeexa nosviwennvie yposnu h
sanuit muoxapda.

)

Th svLsicisiom JAUY, C GHICOKUM PUCKOM CMPYKMYPHOIX sabone-

3. Ipu cmabunvnvix 3abonesanusx Koponapnvix apmepuii nosvuuennvie yposnu hs-
nedocmamounocmu, no ne ¢ puckom ungaprma muoxapoa (MM).

4. Y nayuenmos ¢ cunnmomamu ocmpozo koponapnozo cunopoma nosviuennoii hs-cTh seasemes npeduxmopom pas-
sumust IM, komopuwiit, no cpasnenuio co «cmandapmmvim cThs, visicisem 6onvwee Konuuecmeo nayuenmos ¢ Muo-
HEKPO3OM MUOKAPOUATDHBIX KIEMOK U NPOZHO3UPYem HeONazonpUusmuble Ucxoobl.

5. Cnomowpio cepuiinozo usmepenust hs-cTh duaenos UM moocro noomeepoumn wiu uckaouumn 6 meuenue 1—3 u no-
cle nocmynaenus nayuenma.

N cesizanvi ¢ pucKom (’(7?()(’”1/(1[‘1

Kaunuueckue npeumywecmea 6oicokouyecmeumenviiozo usmMepenus Kapouaivtolx mpononunos makosol:
1. Boaee 6vicmpas nocmanoska duaziosa QMM donsicna cnusumo nebiazonpusmuvie ucxoovl 3a cuem: a) pannezo npo-
sedenusi pesackynsipusauuu, 6) pannezo nepeoda nayuenma ¢ omoeaenue HeomaoACHol KapouarvHol mepanuu,

6) pannezo navaia meponpusimuit, npumensiemoix npu OUM.

2. boxee 6vicmpoe u nadexcnoe uckmouenue ouaziosa OMM.
3. Couemanue pesyivmamos hs-cTh mecmos ¢ ananusom kiunuuecrot kapmuiot u dannovix IKT soscem snauumenvio
IUNUUECKOU HEONPEDENCHHOCIbIO, KOMOPLIC 6 UHOM CAYUae nyscoaiucy 6vl: a) 6 nenpe-
poierom monumopunze IKI u 6) ¢ cepuinom (uepes 6 u 9 u) ombéope npob das onpedeaenus mpaouyUONIvIX Map-
KePOs noepecoenus MuokapouaIvivlx Kiemox.
4. Jronomus cpedcme, cea3annas ¢ MOUNOCMbIO PANHE20 YCMANOGACHUS AU ucKIouenus duazioza M.

Ocnosoe Kiunuueckoe 3nauenue 6bicoKOUYGCMEUMEIvHO20 USMEPEHUS KAPOUAILILIX MPONOHUNOG: RAUUCHMOL, NOCMY -
naowue ¢ cepoeurvIM nPUCMYNOM, KOMOPLIE ¢ ROMOULHIO <OOBIUNLLY> MPONOHUNOE DUALHOCIUPYIOMES KAK UMCIOWUE HECM A~
Gunvnyio cmenoxapduio, npu nosviwennvlx yposnsx hs-cTh 6ydym ouaznocmuposamocs kax umerowue UM Ges snesavuu ST
cezmenma, umo npu NPoGedenUl adeK6aAm0z0 GMEWAMEILCMEA MONCCM CHUSUMY KOIUUCCMEO HeCAazonpusmibLx ucxodos
61,9 -2,6 pasa.

cHU3UMb JoJo navuenmoe c

Knioueswte cnosa: pannsisi ()11/1/1/0(71111/:{1, ()A‘IVI[?I)II} ]\'()[7(}/[(!/)"1)/[} (‘HII(}/)().\I, IIIII/)(I/)I[IVI.lI[l()]\'(I[?()(I. GLICOKOUY6CMBUMENb-
HOLL MPONOHUN.

THE REVOLUTION IN CARDIOLOGY — HIGH SENSITIVE MEASUREMENT
OF THE CARDIAC TROPONINS: NO ANY “TROPONIN NEGATIVE”

V.V. VELKOV
ZAO “DIAKON”, Pushchino, Moscow region, Russia

Summary. Present review is devoted to hig
high sensitive). )
Special attention is attracted to following:

sensitive measurement of cardiac troponins concentration — hs-cTn (hs —

1. High sensitive measurement accurately determines the troponins concentration in healthy persons, ranging be-tween
3 and 5 ng/l (normal values).

In population high levels of hs-cTn are revealed in persons with high risk of structural diseases of myocardium.

In stable diseases of coronary arteries high levels of hs-cTn are related to risk of high failure development but not risk
of myocardium infarction (MI).
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UeM Bplllle 4yBCTBUTEIIBHOCTH TPOIIOHMHOBOIO TECTa,
TeM DoJiee paHHMe cTraaum pa3BuTus VIM OH BbIABIIsIeT

Tpom0 yBermumBaeTrcs,
pacrtet 30Ha VIM,
IOBBIIIIAEeTCS
TPOIOHWUH

Tpom0

3oHa VIM
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ME)KI[YHapO)IHBIe M HalTlMOHAJIbHBbIE€ PEKOMEHIalIVN 110 AMAaI'HOCTUKE
M Te€pallvN I1alIME€HTOB, IIOCTYIIAIOIIMX C IIPMM3HAKaMM OKC

Hpe,U,YCManVIBaI-OT IIpoBeOeHMe

BO3HWUKHOBEHME CUMNTOMOB

HeOmA0KHbLX MEPOHPVIHTMT;I,

OrpaHMYMBAIOIINMX JJIMTEIBHOCTh Do DL

VIIIeMWV, BeayIlnen K yBeJIMYeHMIO

TAXKECT MUOKapAMaJIbHOTI'O ITIOBPEXXICHMA HeMeaeHHas TPaHCOpTHpOBKa & YKB-LeHTp
Ycnex omnpenesisiloOT ONTMMa/IbHbIE CPOKM: s s e ot s

OT Ha'aJ/ia IIpUCTYIIa 00 IIOCTYILJICHWM.

Mpomeny- Mepesog

- B MeCTO IIOCTAaHOBKM AMarHo3a ﬂ
9;)980/1

Mpomexy-

- W OpoBedeHMs penepdysnn

IKeTpeHHOe WHeazueHoe He
MHBa3UBHOE MHBA3MBHO

neyeHune fledetne TECTUPOBaAHI
= (<724) B
.

Bpems cumnirom - 6asion B 2018 1. - 295 MmuH.

CtpaTterusa
neyeHunn

IlesneBoe 3HaueHMe B PP - 180 muH;
Door to balloon time - 167 mun, IIIBema
Roffi M et al. 2015 ESC Guidelines for the management of acute coronary syndromes in patients presenting without

persistent ST-segment elevation: Task Force for the Management of Acute Coronary Syndromes in Patients Presenting
without Persistent ST-Segment Elevation of the European Society of Cardiology (ESC). Eur Heart J. 2016 ;37(3):267-315

AnexsH b.I' u np. PeBackynapusannsa npu nHdapKTe MruoKapaa ¢ mogbeMoMm cermeHTa ST B Poccmiickon ®Penepanmi.
DHAaoBacKyIsIpHas xupyprus. 2019; 6 (2): 89-97.



«Eciim mpusHaku VIM B Hanmmunmy,
a OMoMapKepbI He IOBBIIIIEHBI -

IIOBTOPUTH U3MepeHMs Yepes 6-12 u»...

... 3TO BpeMs1, Heo0xoammoe 1151 yBeJIMYeHMsI
30HBI MMOHEKpO3a M IOBBIIIIeH S
KOHIIeHTpaluy MapKepa J0 YPOBHA,
KOTOPBIVI CMOJKeT OIlpeaesInTh

HM3KO0 YyBCTBUTEIbHBIV TECT.



BrIlle 9yBCTBUTEIBHOCTD ~ paHbIlle JMarHo3 —
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Ferraro S, Panteghini M. Laboratory medicine as the science that underpins medicine:
the “ high-sensitivity” troponin paradigm
Clin Chem Lab Med. 2015 Apr;53(5):653-64
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BEIJ_U/I, KOTOpbI€E TeOe HMKTO He roBopwmJi O TPOIIOHMHE

@richardbody #RCEM15



I';1aBHBIE aHAIUTHMYECKMEe XapaKTepUCTUKN
TponnoHMHOBBIX BU TecToB

99-as nporeHTIWIH
(Upper Reference Limit - URL) - Bepxuaui pedepentusniii npenein - BPII,
(BepxHMII IIpees1 HOpMbI) - KOHIIEHTPAaIMsi TPOIIOHWMHA,

npu Koropon 99 n3 100 3mopoBeIx j1mi, OyayT MMeTh OTpHUIIaTe IbHbBIN
avargo3 VIM m tosipKo 1 13 100 - J10>KHOII0/1I0KUTe/IbHBIVI AVMarHo3.

Koagppuyuenm Bapuayuu

KB (coefficient of variation - CV) - 310 aHaTMTHMUECKast TOUHOCTh TeCTa:
OlLleHMBaeT cTerneHb aycnepcun (pa3dpoca) cepuitHbIX pe3yIbTaToB,
II0JIyYeHHBIX IPY M3MepeHUN TPOIIOHVHA B OJTHOM TOM >Ke o0pasiie;
BbIpakaeTcsi B mporteHTax (%0).

IIpenmesn nereKumm
(Limit of Detection - LoD) - MuHMManTbHasi KOHIIEHTpaImsi TPOIIOHMHA,
KOTOpasi onpenessieTcsa y 340POBbIX JIMII.

Wu AHB, et al. Clinical Laboratory Practice Recommendations for the Use of Cardiac Troponin in Acute Coronary
Syndrome: Expert Opinion from the Academy of the American Association for Clinical Chemistry and the Task Force
on Clinical Applications of Cardiac Bio-Markers of the International Federation of Clinical Chemistry and
Laboratory Medicine. Clin Chem 2018;64:645-55.



«TportoHMH-OTpULIaTEIBHBIX» DOJIBIIIE HeT:
Hopmasvtsie ypoBHU BU TnT m 99-as mporieHTMIIB

Koadpumment Bapmanmm npmu 99-ovt nponentmiav — 10%

% nuy B nonynsauum

35 T
30 +
25 +
20 + 10% KB
15 —+
10 —+
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arin ERIE

W. Frank Peacock, M.D., Fellow of the American College of Emergency Physicians (FACEP)
Professor, Emergency Medicine, Cleveland Clinic, Cleveland, OH, USA



Knaccudmukanmsa BU TH TecToB

3uauenusa xo3ppuyuenma bapuayuu (%)

* <10 - TecThI OTBEe4YarOT TPeOOBaHUAM
peKoMeHaalnm;

* 10-20 - MOTyT MCII0/IL30BATHCA B KJIMHMYECKUMI
npakTKe, 0003HaAYAIOTCA KaK «COBpeMeHHbBbIe»
(contemporary) man «<KOHBEHIIMOHAIbHbIE»
(conventional), 00bITHO MMEIOT IMIIMPUUECKIE
IIOrpaHUYHBIE YPOBHM, YCTaHOBJIEHHBIX 3HAY€HMU
YPOBH:A 99-011 IpOLIeHTMIIVI HEe IMEIOT,

OOy CTMMBI K MICIIOIb30BaHUIO, HO M3-3a 00JIBIIION
«CepoV 30HBI» MMEIOT BBICOKYIO BEPOSITHOCTD
JIO>KHOTIOJIO>KUTEIBHBIX M JIOKHOOTPUIIATe IbHBIX
pe3yJIbTaToB.

* >2(0 - npMeHeHVe He peKOMeH/1yeTCs

Lippi G, Sanchis-Gomar F. "Ultra-sensitive" cardiac troponins: Requirements for effective implementation
in clinical practice Biochem Med (Zagreb). 2018 Oct 15;28(3):



Krnaccudmkanmsa BU TH TecToB

UyBCTBUTEIIbHOCTh: YeM BbIIIE€ YyBCTBUTEIbHOCTD —
TeM y Oosibmiero % 3g0poBbIx 1ML OOHapy>kuBaercsa TH.

<50 % COBpeMEeHHBbIV — YYyBCTBUTE/IbHBIVI - ypOBeHb 1
50-75%  BY nepBoro noxkosieHus -~ ypOBeHB 2
75-95 %  BY BTOpPOrO OKOJI€HMS - ypoBeHB 3
> 95 % BY Tperbero noxosieHms - ypoBeHB 4
~99-100 % BY moserimrero (latest) mokosienmnst - ypoBeHb 5

Lippi G, Sanchis-Gomar F. "Ultra-sensitive" cardiac troponins: Requirements for effective implementation
in clinical practice Biochem Med (Zagreb). 2018 Oct 15;28(3):



TPOHOHI/IHBI B IINPKYJIALINN. aHAJIUT C «ThICAYbBIO JINIIL»

Cytoplasm Membrane Plasma

g';e cTnl

—

I:C binary
complex
(40.5kDa)

P
T:l:C ternary

complex
(77.5kDa)

%

(39kDa) &
fragments

B mmonmrax: 2 mysa

CTpyKTypHBIN - B MMOPMOpMIIIax
I1MT030/IbHBIN - B CBOOOTHOM COCTOSTHUM
M B KOMIUIEKCe C APYIVIMY TPOIIOHMHAMM.
HUmenno yumo3oavHolil nya Beixodum

6 kpoBomox npu pannem pasbumuu UM.

B nipKysisinmm rereporeHHast
CMeECh.

CBoOogHbIe cTn,

KomMmiuiekcor:

OmnaapHBI - (ITnl-cTnC

TpoviHOM - cInl-cTnC-cTnT.

®dparmeHTHI cIn:

N-TepMuHaIBbHON Jerpaganum

docopuinpoBaHHBIE ¥ OKMCIIeHHBIe

IIpOM3BOAHBIe cI'n M X IBOVHBIX U

TPOVIHBIX KOMIIJIEKCOB.

y Pa3HBIX IIaIITMME€HTOB COOTHOILIIE€HME IINPKYJINPYIOIIMNX KOHI_'[EHTpaHJ/Iﬁ
BCeX (l)OpM cI'n 1 Mx KOMILJIEKCOB MHOINBNUAYA/IbHOE€.




BY TponnoHMHOBBIE TeCThI OT Pa3HbBIX IPOM3BOAMTEIEN
pas3/IMYaroTcs 110 CBOMM aHAJIUMTUYeCKMM XapaKTepucTUKaM

— ® Sites of phosphorylation
In( "
roponin C
= = "——___

Uf-"  Avinathnge

Tl e

I Sites of proteolysis

Figure 1. Factors influencing ¢ Tnl measurements,

Pa3suapie BY TecThI;

" copeprKaT passuttvle KOMNAEKCbL MOHOKAOHAALHBIX AHmumen, CBSI3BIBAIOIIIVIXCS C
pa3sHbIMM 3MIUTONIAMM TPOIIOHVHOB,
= WmeroT:
= pasauunyto uybcmBumesvHocms U cneyupuuHoCms:
* pastole 3nauenus 99-oi npoyenmuiu,
* pasHvle 3HaueHusA npedeaa demexkyu,
* pasHvle 3HAUEHUA OuazHOCIuYecKux ypobHeil,
* pasHvle a120pummel USMEpPeHUA U UHIMepnpemayuy pe3ysomamosd.

«CpaBHeHMe a0COIIOTHBIX KOHIIEHTPaILIVV TPOIIOHVHOB, II0JIy94eHHBIX C
IIOMOIIIBIO TECTOB Pa3/IMYHBIX IIPOM3BOANTEIIEV, HEBO3MOXKHO».

Apple FS. Clinical Chemistry 58:1 169-171 (2012)



BY TponnoHMHBI pa3HBIX IIPOM3BOAMUTEIEL:
reHjepHble 3Ha4YeHMA 99-011 mpoLeHTMIIN U I[Ipeaesia JeTeKIInn

NMPOU3BOAUTENDbL/
CUCTEMA Mpepen petekuum, Hr/n | 99-a npoueHTUAb, HI/N
hs-cTnl
ABBOTT 12 16
ARCHITECT ! M: 34
BECKMANN 51 K9
ACCESS ’ M: 11
= o X: 12
PATHFAST ! M: 17
ORTHO-CLINICAL
DIAGNOSTICS 1,0 ﬁ 13
VITROS '
SINGULEX 0.1 K15
ERENNA MTP ’ M: 27
SIEMENS 0.8 33
VESTA ’ M: 55
hs-cTnT
ROCHE 50 K14
E601 ! M: 22
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HPaBHa JIN, 4TO O AMH Kapﬂ;I/IaJILHLII?I TPOIIOHMH JIyYIlle prrOFO?
Giuseppe Lippi', Gianfranco Cervellin® J Lab Precis Med 2019;4:19

Is one cardiac troponin better than the other? [EFLM

HuarHocruyeckast Toa4HOCTH BU TecToB ¢TnT m ¢Tnl

Table 2 Combined diagnostic performance (AUC; area under
pthe curve) of cardiac troponins measured with high-sensitivity

immunoassays at different time points

Immunoassay n Mean 95% ClI

Roche cTnT 13 0.958 0.948-0.969

i ! i"*‘
Abbott cTnl 13 0952  0.941-0.963 ’ .

Siemens cTnl 9 0.959  0.948-0.969 Prof. Giuseppe Lippi

Beckman Coulter cTnl 5 0.958 0.940-0.976 3am. I';1aBHOTO pemaxKTopa

«V KIIMHUIMCTBI ¥ J1a0OpaHThI JO/DKHBI OBITH YCIIOKOEHBI: JOCTYIIHbIE I -
KJIMHUYeCKN IIpOBepeHHbIe KOMMepuecKneTH TecTbl B paBHOV CTeIIeHM =

aviarHocTupyroT OVIM He3aBMCHMMO OT BpeMeHM IOCTYyIJIeHNMs IIallMeHTa

|
-

M ero peHajIbHOM pyHKIMM. CoOIJIaCHO TEKYIIIMM HaJe>XHBIM JaHHBIM
MO>KHO 000CHOBAaHHO 3aKJIIOYNTh,

- yTo a1 auarsoctuku OVIM kakon nmnbo TH TecT He jIydIne, eM ApPyrov,
- YTO HMKaKoV KoMMep4deckni BU TH TecT He meMOHCTpUpyeT JIy4IIyO

Both clinicians and laboratory professionals should be reassured that the currently available and clinically
validated commercial cardiac troponin immunoassays perform equally in diagnosing AMI, regardless of time
of patient admission and renal function. According to currently reliable evidence, it seems hence reasonable
to conclude that one cardiac troponin is not better than the other for diagnosing AMI, neither one HS ¢TnI
commercial immunoassay seems to exhibit better diagnostic performances compared to the others.

ANATHOCTUYECKYI0 TOUYHOCTD I10 CPaBHEHWMIO C APYIIMW TeCTaMM» ‘ i



HO‘IEMY dieayerT IIpMMeHATb BBICOKOUYBCTBUTE/IBHbIEC
U3MepeHMsa KapANa/JIbHbBIX TPOIIOHVMHOB

BY m3smepennsa TH peKOMeHOyIOT:

- uYeTBepTOe YHMBepcaJIbHOe (BceoOIlee) orrpenesieHne nmHdapKTa MMOKapaa;
- COBMecCTHas peKoMeHOanmsi AkageMmun AMepuKaHCKOW Accorvanmm
Kinmanueckon Xumun u Mexxaynapogaon @enepauvsa Kiammanueckon
Xumnumn u JIaboparopHon MenmunmHel,

-  pexomMmeHmaumus EBponernickoro Kapanosiornueckoro odiecrsa mo
JIedeHUIO M JMarHOCTMKe HameHToB, nocrymnarimx ¢ OKC o6e3

noBbIIeHus ST-cermeHTa;

- Poccniickme KiIMHMYecKe peKOMeHJallM 110 AMarHoCTUKe U

JIedeHUIO 0O0JIBHBIX C OCTPbIM KOPOHAapHBIM CMHIPOMOM 0e3 mogbeMa
cermenTa ST DKT

- Thygesen K., et al., Fourth Universal Definition of Myocardial Infarction (2018). J Am Coll Cardiol 2018;72:2231-64.

-Januzzi JL et al. Recommendations for Institutions Transitioning to High-Sensitivity Troponin Testing. JACC Scientific Expert Panel

-J Am Coll Cardiol. 2019 Mar 12;73(9):1059-1077

-Wu AHB, et al. Clinical Laboratory Practice Recommendations for the Use of Cardiac Troponin in Acute Coronary Syndrome: Expert Opinionfrom
the Academy of the American Association for Clinical Chemistry and the Task Force on Clinical Applications of Cardiac Bio-Markers of the
International Federation of Clinical Chemistry and Laboratory Medicine. Clin Chem. 2018;64(4):645-655.

- Roffi M et al. 2015 ESC Guidelines for the management of acute coronary syndromes in patients presenting without persistent ST-segment
elevation: Task Force for the Management of Acute Coronary Syndromes in Patients Presenting without Persistent ST-Segment Elevation of the
European Society of Cardiology (ESC). Eur Heart J. 2016 ;37(3):267-315.

- Kimmanueckmue pPeKoOMeHaanmm 110 AVMarHoCcTKe v JIeYeHMI0 0OJILHBIX C OCTPBIM KOPOHAPHBIM CMHIPOMOM 0e3 moabreMa CerMeHTa
STanexTpokapanorpammel. Kapamnonsormaecknuit Bectank, 2017, T. XIV. Ne 3, c. 3-28



[17151 uero cienyer npuMeHsaTh BU m3smepennsa
TPOIIOHVMHOB

1. ITpu nmocryruiernn ¢ npusHakamm OKC n OKI 0e3 nogpema ST cermenra:

- 1711 guarHoctuku IMBST, v, npu aToM,

- 17151 OLIeHKM PUCKOB CepAeIHO-COCYAVCTHIX OCJIO>KHEHM V1 He0IaronpmATHBIX MCX00B;
2. ITpn xapavioxupyprmm:

- s puaraocTuku MIM, ces3aaabIx ¢ UKB 1 AKIII;

- IJIA npeo - L noce - orepanyioOHHON OIleHKM PVUCKOB Pa3BUTHS cepeJedHO0-COCYAMCThIX
OCJIOKHEHM ¥ He0JIarONpUATHBIX MCXO10B.

3. IIpu mocrynyieHMM B OTAe/IeHVsI HeOT/IOKHOV Tepanuy 10 HeKapAna/IbHBIM HPpUYMHaM:
- JIJIs1 BbIAABJIEHMsI COIYTCTBYIOIIIMX OCTPbBIX M XPOHMUYECKMX CEPAEYHO- COCYAMCTBIX
IIaTOJIOTMA.

4. ITpu HeKapaMaJIbHOV XUPYPIUN:

- 7151 npeod - V1 noc1e oIepanyiOHHOM OIleHKN PVMCKOB Pa3BUTMS cepaeTHO-COCyAMCThIX
CJIOOKHEHMV ¥ He0JIarONPUATHBIX MCX0J0B Y IIallMeHTOB I'PYIIIbl BBICOKOIO prcKa.

5. V rocouranusupoBaHHBIX M aMOyJIaTOPHBIX IIAlIMEeHTOB

C IIpM3HaAKaMWM pa3BUTWA CEPbE3HBIX KapAMa/IbHBIX I1aTOJIOT VM.

Januzzi JLet al. Recommendations for Institutions Transitioning to High-Sensitivity Troponin Testing.
JACC Scientific Expert Panel J] Am Coll Cardiol. 2019 Mar 12;73(9):1059-1077



UYto maror BU m3MepeHMs1 TPOIOHMHOB

1. Hapexnyro nuddepennmanpbHyro guarioctuky UMST, UMbBST u
HenlleM4ecKX MMOKapAMaJIbHBIX IIOBPe>XXIeHWUM, HPpU I1MOoM:

- BBIABIAIOT DONOJIHUTEIBHOE 3HaunTeIbHOoe Kondecrso VIMbBST, xoTopsle ¢
nnoMoIpi0 He BY TecTOB He BBIABIIAIOTCS, HPU I1HOM:

- noss BbiABIsieMbIx MIMBST Bo3pacraer 3a cueT cHM>KeHMs KoJIMvdecTBa
JI0>KHOIIOJIOKUTEJIBHBIX IVarH030B HecTaOMIbHAasA CTEHOKApAUs; npu 31oM:

- cpenu nuarHocTupoBaHHbIX VIMDBST BhIsiBiIsiIOT O0s1BIIIEE KOTTMUecTBO VIM
TUIIa 2 TUIIa 3a CYeT CHVDKeHMs KoindecrBa Auardo3os VIM tumna 1.

2. CoxkpauaroT BpeMs NOOTBep KaeHMst/ MCKII0YeHns avardosa VIM

c6-12 49 m1a ne BU tectoB 1o 0 - 3 vacoB myisa BY TecToB.

3. CHypKarmT MOpOMIHOCTE M JIeTa/IbHOCTE IIPY OIlepaTMBHOM IIpOBedeHUM
aJleKBaTHBIX JIe4eOHbIX MepOIIPUATHUIN.

4. IloBpimiarT 3¢ PeKTNBHOCTH pabdOTHI 0T IeHNMI HEOTI0XKHOV KapaMoJI0TUMI
3a c4eT yMeHbIIeHUA JIUTeIbHOCTH IIpeObIBaHMs [IallieHTOB

N CHMIKEHMSA JKOHOMMYECKMX 3aTpaT.

Januzzi JL et al. Recommendations for Institutions Transitioning to High-Sensitivity Troponin Testing.
JACC Scientific Expert Panel. ] Am Coll Cardiol. 2019 Mar 12;73(9):1059-107755.

Katus H et al. Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1;38(41):3049-3055.



YerBepToe BceoOI1Iee ontpenesienue VM, 2018

Pexomennyer BY m3mepenne TH
KaK Ba’KHeMIINUN AuarHocrnueckmni Kkpurepmun VIM.
Tepmunu VIM ciieqyeTt Mcrio/1b30BaTh PV BBIABJIEHU IIOBpeXXAeHMsI MMUOKapaa
6 couemanuu ¢ KAUHUYECKUMU 00KA3AmMeAbcmBamu uuwemuy Muoxapoa.
Hvarnocrnueckme Kkpurepun VIM:
- IIOBBIIIeHWMe M/WiIu CHV KeHNne ypoBHs TH (Ipm ycs10BUM, 9TO XOTSA OBI OTHO
3HaueHMe ero KOHIIeHTpaIlMu IIpeBhIlIaeT ypoBeHb 99-011 IpOHeHTII;
- B COYeTaHWMM € XOTsI ObI ¢ OHMM IMPM3HAKOM M3 HU>KelepeuncIeHHBIX:
- CMMIITOMbBI MIIIeMUV MMOKapaa;
- BHOBBb BO3HMKIIIVE UIeMuueckme nimenenmns Ha JDKI;
- II0sIBJIEHMe I1aTOJIOTMYecKoro 3yoma Q;
- BBIsSIBJIEHVE 110 JaHHBIM BU3YyaJIM3UPYIOIIMX METOOMK:
- HOBBIX YYaCTKOB He>XM3HeCII0COOHOTro MMoKap/a,

- JIM00 HOBBIX Y4aCTKOB HapYyIIIeHMA JIOKAJIbHOM COKpaTMMOCIMN
HHpeaInoji02KuTe/IbHO MIIIEeMUYECKOV 3TMOJIOI M.

Thygesen K, Alpert JS, Jaffe AS, et al., Fourth Universal Definition of Myocardial Infarction (2018).
J Am Coll Cardiol 2018;72:2231-64.



EBporerickoe Kapanosorndeckoe o0I1ecTBo:
CxeMa asiropmTtMoOB cepumHbIx nsMepennn BU TponnoanHOB

Pa3ivdHasa gyMHaMMKa IOBBIIIIEHMUS B 3aBMCUMMOCTYM OT ypOBHEfI IIpN IIOCTYILJIEHUN

| Ocrpast ceppeunas 6onb |
/ y
Hexopusit hs-¢Tn <99-it npouentiig Mamepenne npu nocTynicHmnm Hexopuent hs-¢Tn >99-i npouenim J
Yepes 3 ¢
¥ lepes3u
hs-cTn HEKPO3 hs<Tn
<99-i1 NPOLEHTHIN + NOBLILCHAC | — \~|ll(-)l\’ \Pil A ——  >909-fi NPOUCHTHIM + NOBLINICHUE
>50% yposus 99-it HPOUCHTHAN ' ; : >20% HCXOIHOrO ypOBHSt
He ob6ssatenbio Hepes l He ob6szarensno Hepes
(optional) 6u (optional) 6y
HPH3HAKH : Y
hs-¢Tn MITEMHN hs<Tn
>99-i1 npOUCHTHIN + NOBBILLICHUE >90-i1 npoUCHTHIM + NOBLULCHHE
>50% yposts 99-it npoueHTHIN >50% yposwst 99-it npoueHruin
Y
HHDOAPKRT
MHOKAPIA

Thygesen K, Mair ], Giannitsis E et al. How to Use High-Sensitivity Cardiac Troponins
in Acute Cardiac Care. Eur Heart J. 2012; 33 (18):2252-2257.
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Thygesen K et al., Fourth Universal Definition of Myocardial Infarction (2018).
J Am Coll Cardiol 2018;72:2231-64.



memmuueckoe rtoBbiriedne BY TH:
eCTh IMHaAMMKa IIOBBIIIICHMS B TeUYeHMe YacoB

IIpu cepaedHOM HIpHUCTyIIe B TeUeHMe HeCKOJIBKMX

T4COB ITPOMCXOONT IIOBBIIIICHVIEC TPOIIOHMHA,
BbI3BAHHOEC:.

oOpa3oBaHMeM M (MJIM) yBeJIMIeHMEM TpoM0ba

MJIM HapylueHueM 0ajlaHca NOCTyIUIeHus / IoTpeO1eHmsI
KHMcjIopoaa (13-3a KOpOHapHOIOo cria3Ma
MJIV IO OPYTMM OpUIMHaM).



Heumemmuuecky 1oBbIIIIeHHBIVI BU TH:
HET I1MHAMWMKM IIOBBIIIICHMI.

MMUOKapAaAMa/IbHOEC IIOBPE/KIACHME

PanHu MHAMKATOP CTPYKTYPHOTIO IIOBPEXXKIECHMSI
MUOKapada, CBsI3aHHBIN
- C pPMCKOM KapAaAMOBaCKYyJIIPHOM CMEPTHU
- VI CepaevYHOV HeJOCTaTOYHOCTMW,
HO He ¢ puckoMm VIM.

Omland T et al. A Sensitive Cardiac Troponin T Assay in Stable Coronary Artery Disease

N Engl ] Med 2009;361:2538-47.

Hoff J, et al. Troponin in Cardiovascular Disease Prevention: Updates and Future Direction.
Curr Atheroscler Rep. 2016 Mar;18(3):12.



Hvinamukyu BU TH ripm nocryrieHnn

OueHb paHHee PaHHee
B3ATUE B3ATHE MozaHee OueHb NosgHee
obpasuos obpasuob TecTUpoBaHue TecTUpoBaHuUe
HapacraHue
3HaueHuu cTn
Bbilwe 99-ro 3HaueHus cTh
SSpLeaTiiA 6onblwe 99-ro
Aencra nepueHTMAs
Anbiilatl KopoTkuii nepuoa
Bpemenu Jenvta
MOéKeT He OcTpbiii
HabawgaTecs
& 3HaueHus cTn bonbe MH¢apKT
Cepp,eLIH bIn 99-ro nepueHTUAA MWUOKapA4aa
TPOMOHWH Lenbta oTpuuarenbHas
- - - XpoHuueckoe
(CTn) == --____-—"""—‘- PRS- v P

| noBpexaeHue

Huzkne

3HaueHUs MUoOKapAa

cTn

Taxeno

BbIABUTb

Jenety
99-1
nepueHTUJb
URL

Bpema ot Hayana cumnNTOMOB (Yachbl)

Thygesen K, Fourth universal definition of myocardial infarction (2018)
Eur Heart J. 2018 Aug 25.
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I'maBHBIe mokasanwuA a1 BU msmepenmin:
ITpusaakyu OKC + DKI 0e3 nogrema ST cermeHnTa




Korma HazHauvarthb

HauspIiciimm npuopwurer:
- IIpM ocTyIuieHnmn ¢ npusHakamm OKC,

CMMIITOMAax MIlleMuu " Ipu HeamarHocrnvdeckom JKI.

IIpu mocTyrieHum ¢ Ipu3HaKaM¥ OCTPOM CepaeYHO
HegocraTouHocTu (OCH) a1t 661cTpOTo

noaTrBep>KaeHMs/mckIovYeHns VIM trina I

ITpn OCH TporonuH > 99-i1 ipoueHTMIIN CBAA3aH
C PICKOM HeOJIarONIpUsTHBIX MICX0/I0B,

BbIIlle IH - BBIIIIEe pUCKH



Korma HazHadyeHMe onmpaBaaHO
HeJIeC006paBHOCTB BY n3Mepenms 101> KHa OBITH paccMOTpE€Ha OJis1

narnyenTos 0€3 3618}’)}/6141{11011 0oau npu nogo3pernnu Ha OKC u nipn

HaJIM4YUM OHOIO M3 CUMIITOMOB:
A. BHe3amHO BO3HMKIIIasA M30JIMPOBaHHAasA OOBIIIKA,

- Ipody3HOe NOTOOTAEIeHNe,

- lepedon B pabore cepana,

- TOIIHOTa/pBOTa,

- pe3Kas cj1aboCTh,

- OCTpas CIIyTaHHOCTH CO3HaHMSI,

- CMHKOIIe

ITpyu HasIMYIMM CMMIITOMOB, YKa3aHHBIX B A., U3MepeHMe HasHauaemcs 6
caedyrouux ycaobusax:

- IIpeaIecTBOBaBIINI MHCYJIbT,

- IIpeIIecTBOBaBIIIasl cepaevYHasi HeJOCTaTOYHOCTH,

- caxapHbI Oualer,

- BO3pacT crapiue 75 J1eT,

- )K€HCKWM I10JI.

Casagranda I,. et al. Proposal for the use in emergency departments of cardiac troponins measured with the latest generation methods
in patients with suspected acute coronary syndrome without persistent ST-segment elevation. Clin Chem Lab Med. 2013; 51(9):1727-37.



IlepBoe n3MepeHme: pe3ybTaT M JaJIbHeNIIne JeviCTBIUsI ~
BY TH: oyeHb HM3KU, KHOPMAJIBHBIN» ,
CTAOMJIBHO BBICOKWMY, IIOBBIIIAIOIIIMTICS

YuureiBaTh: paHHMeE MIN II030Hee IIOCTyIUIeHe
ITpn 1-oM M3MepeHMM peKOMEHOyeTcs NapaUlejIbHasl OlleHKa pMcKa IaliyieHTa

no mkajdam: TIMI, GRACE, HEART. DTu mikaib! orleHMBaOT PUCKM JIETATBHOCTH U
OcTpBIX KOPOHAPHBIX COOBITH M B KOMILTIEKce ¢ BU TecToM IaroT 1os1e3Hy0 mMH@OpMAaIInio

BapmnaHThI pe3ys1pTaTOB IEPBOTO M3MepPEeHMA

BY Th:

1. Ouens HU3KNUI , < IIpefesia geTeKUuu (He ImpomMepsieTcs)

2. «<HopmaneHbIN», > npenesia geTeKnomumn, HO < 99-01 IpoLeHTUIIN,

3. cTaDMIIBHO BBICOKMIL, > 99-011 , IIpV CEpUMHBIX M3MePeHMAX

He IIOBBIIIIaeTCs

4. BbICOKMV HNOBBIIIAOIIMIICA: > 99-071 IIPOLIeHTUIIV, IIPU CePUMHBIX

NU3MEPpEeHMsIX IIOBBIIIIACTCHA



IIpu nocrymieHmnn: HenmieMmmueckasa JDKI
1 oueHb HU3KU1 BY TH nckiarouaror OMMM

IIpu 3TOM pUCK HeOJIaronpMATHBIX CepaedHO-
COCYOMCTBIX COOBITU MMHVMAJIbHBIN, UTO I103BOJIAET
Oe3omacHyro BeinmcKy 30-60 % Takmx nanymeHTOB 13
OHK B gpyrue ornesieHmsi.

IIpu TakoM pe3yJsibTaTe TeCTMpPOBaHVE MOXKeT ObITH
OOHOKpPAaTHBIM.

DTOT aJITOPUTM peKOMEHIyeTcs IIPVIMEeHsITh He paHee,
gyeM dYepe3 3 Y II0C/Ie Hadajla CepaevdHOro IpucTyIia



OpgHokparHOe n3mepenmne BU TH nckiarogaror OVM,
MeETa-dHaJINM3:
HeneKkTnupyeMmbin BU TH, Henmemmn4aeckasa DKI

Cohort, Year (Reference) NPV (95% CI)

Lund, 2016 (26) I—EI—I 0.997 (0.983-1.000)
RATPAC, 2011 (21) —— 0.989 (0.977-0.995)
ADAPT-Brisbane, 2012 (20) —— 0.996 (0.978-1.000)
Nelson, 2015 (22) = : ' 1.000 (0.948-1.000)
Paris, 2011 (25) — 1.000 (0.976-1.000)
Manchester, 2011 (4) l—FI 1.000 (0.983-1.000)

Leeuwarden, 2016 (27) : » 1.000 (0.926-1.000)

Montpellier, 2013 (23) : ! 0.965 (0.901-0.993)

APACE, 2009 (19) — 0.998 (0.991-1.000)
i

Heidelberg, 2015 (24) < * 1.000 (0.817-1.000)

ADAPT-Christchurch, 2012 (20) - 0.997 (0.983-1.000)
|

Summary estimates —_— 0.993 (0.973-0.998)
1
|

| | | | | |
0.900 0.920 0.940 0.960 0.980 1.000
NPV

NPV - negative predictive value - orpuiiaTesibHOe IIpeaUKIVBHOE 3HaUeHME

Pickering JW et al. Rapid Rule-out of Acute Myocardial Infarction With a Single High-Sensitivity Cardiac Troponin T

Measurement Below the Limit of Detection. A Collaborative Meta-analysis.
Ann Intern Med. 2017 May 16;166(10):715-724.



IIpu nocryrmieann: BYU TH «<HOpMasibHBIN»: > mpenesia JeTeKIMM,
HO < 99-071 IpoLIeHTW/IN: He0OXOOMMBI CepUIMHBIE M3MepPeHMsI

2072 nanmeHTOB, ¢ nogo3penueM Ha VIM, hs-cTnT, nHaGiaronenme 24 mec.
21,4% - OVIM, uyBcTBUTEeIBHOCTE 89,6%, oTpuiaTesIbHOE IpeaANKTIMBHOE 3HaueHMe 96,5%.

1180 mammenToB, hs-cTnl Siemens , HaO/IrogeHMe 24 Mec,
20,0% - OMIM , uyBcTBUTeNBHOCTE 94,1%, oTpHuiiaTesIbHOE ITpeAMKTMBHOEe 3HavueHne 98.0%

1151 narmenToB, hs-cTnl Beckman Coulter,
19,7% - OVIM, uyBcTBUTEIBHOCTH 92,1%, oTpuiaTesibHOE NpeaANKTMBHOE 3Ha4YeHMe 97,5%.

1567 nmanmenTtosB, hs-cTnl Abbott,
20,0% - OVIM, uyBcTBUTEIBHOCTD 77,2%, %, oTpuIilaTeIbHOE ITpeAMKTUBHOEe 3HaueHMe 94,3%,

«6-23% Bcex MalIlMeHTOB C yCTaHOBJIEHHBIMM ITpu nocryiieHann OVIM
vIMeJIi HOpMaJIbHBIe ypoBHM BU TponmonmHOB»

«HopmanbHble ypoBHM BY TpOoIoHMHOB IIpy MOCTYIIJIEHUM He JOJIDKHBI
IIPUMEHATHCA KaK eAVMHCTBEHHBIN [IapaMeTp I ucKiIrodeHusa OVIM».

“Normal hs-cTn levels at presentation should not be used as a single parameter to rule out AMI”

Hoeller R et al. Normal presenting levels of high-sensitivity troponin and myocardial infarction.
Heart. 2013 Nov;99(21):1567-72



Cepuinabie BU u3smepenns B teuenmne 1 - 3 vacos

HviarHOCTUPYIOT:

- IIPU OTCYTCTBUM OAVMHAMMUKM MOBBIMIEHMS ~
HeuIlIeMyecKoe MroKapanaibHoe
IMOBpeXaeHmne (IeJIbThl HeT);

- IIPY HAJIMYIUY JMHAMUKM IIOBBIIIIEHUA (Ie/IbTa eCTh):

- pa3BUBalOlIleecs uilleMmndecKoe roBpexaeHue,

- ipu nnpesbinieHun 99-ovt nmpouenTmiav - VIMBST
4YyeM BbIIIe 3HavYeHms1 ypoBHent BU TH u menbThI

- TeM BbIIIIe TsKecTh (30Ha) UMBSTu pucku

He0/IaronpmsaTHBIX MCXOOOB.



AnropurMmsbl cepunHbIX BU n3Mmepenmnn

Hvaraocrmyeckme 3HaYeHMs1 KOHKpeTHbIX BU TH TecToB 1
aJITOPUTMBI MX IIPVMEHEeHMsI, BK/IIOYAIoIMe 3HaYeH M.

- IIpenesia OeTeKIIMwy,

- YypOBH:A 99-011 IpoLIeHTMIIN,

- Ko3ddmuiimeHTa Bapmalmm,

- QJITOPUTMOB CePUMHBIX M3MEepPEeHM, BK/TIOYAIOIII VX!

- 3Ha4YeHWMA OeIbThl a0COIF0THOTO (B HI/71) w/vam
oTHOCUTeIbHOTO (B %) moBeiniervs BU Tr

- IPeaocCTaBJISIOTCA IIPOMU3BOAUTEISIMU /TN
MyO/IMKYIOTCsI B Hay4YHBIX XKypHaJiax

Aszopummel cepuninblx usmepenuu pasauunoix B4 mecmob
He Abaaromca 63aumo3ameHaeMbIMU



Cmenenv nosesnocmu npumenenua B4 mecmo8 c6sa3ana co Bpemenem,
npouweowum ¢ MOMEHMA HAYAAA KAUHUYECKUX CUMNIMOMOB uuemuu,
00 nocmynienus u nepb0oeo usmepenus».

PanHee nocTryrieHue
Ha paraux cragnusax OKC yposan BU TH MmoryT BecbMa ObITH
HU3KVNMM, II03TOMY IIepBOe M3MepeHe peKOMeHIyeTcs IPOBOL,

uepes > 3 4 1mocjie Hava’ia cepaetHoro rnpmcrylia.

Ilo3gHee mnocTyIieHMe

HenpTa MO>XKeT He MaHMdecTHMPOBaThCA TaK Kak ypoBHM BU TH
BBIXOIST Ha IVIaTO VIV CHVDKEeHMe OeJIbThI MOeT MeIJIEeHHO I10
CpaBHEHWIO C OBICTPBIM IIOBBIIIIEHMEM B ¢ase passurms VIM.

B Takmx ciy4dasix y I034HO NOCTYIIMBIINMX ITaLVIEeHTOB

OTCYTCTBVE OYeBUIHOM Ie/IbThl He ncKIrdaeTr OVIM.



ITo3gHee mocTymyieHme:
cavokeHnne BY TH

IIpu nogbreme BYU TH > 99-011 nmponieHTMI/IN M IIOC/IeAyIOLIEM
CHVDKEHUW PeKOMEeHIYyIOTCS:

- KOpOHapHasi aHrmorpadms,

- 3xoKapamorpadms,

- MPT ceppana,

-  OKIT crpecc-Tecr,

- auar"Hoctuka TOJIA.

BecbMa Ba>kHO BbIsABJIeHME:

- TODJIA,

-  MMOKapawuTa,

- TS)KeJIOTO KJIAaIIaHHOIO IIOpOKa ceparia,
-  PudpwLIALDMM IIpencepanm,

- OCTpOI7I CEpHE‘IHOVI HEeJOCTATOYHOCIMN.



Tpwu rpynnel manmeHTOB
Iocjie cepumnHbIX nsMepeau B tpornonmnuos

3ona noareepkaeHusa VIM (rule-in zone):

IIalVeHThI, Y KOTOPBIX COIJIACHO aJITOPUTMY
mucnosabs3yemoro BY tecra, nmaruos VIM noarsep >xaeH.

(observational zone i observe zone):
IIaIMeHThI, KOTOPBIM, COIJIaCHO pe3yjbTaTaMm BY
TecTUpoBaHMA Auaraos VIM B JaHHBIVI MOMEHT He

MO>KET OBITH HU IHOATBEP2KAECH, HM MCKJ/IFOYECH.

(rule-out zone) - mareHTHI,

y KOTOpBIX AvarHo3 VIM uckiiroueH.



Pe3ynbTaTrel BHeagpeHus aaropurtma BU THT - 0/1 u
B IIPaKTUKY OTAeJIEeHMUM HEeOTJIOJKHOM KapaMoJI0IMn

@

2296 nanMeHTOB, OCTpas cepaevdHast 00J1b
bes nmoonwvema ST- cermenTta - 9,8%
1

HOUR

2,296 Patients
with Acute Chest Discomfort

J
Resampling of High-Sensitivity Cardiac Troponin T
after 1 Hour

UN3smepernne BU THT - 0/1 gac

Kinuandeckoe pemieHme
Triage by 0/1-h Algorithm:
$ RuLE-ouT

Management Decision:
RULE-IN OUTPATIENT TIENT
62% 25% 13% % 29%
TRIAGE
UckmouyeHue e R AmOynaTtopHbIe T'ocniiranm-
M O0cepBammua M 3MpOBaHHbIE
Median ED Stay of 150 minutes
TIME ON ED IIpe6siBarme B OHT - 150 muH (MeamaHa)
OT1nmaHast HaJe>XHOCTb MCKIIIOYEeHMA OT1anuHast HaJde>XHOCTb aMGYJ'IaTOprIX
/ EXCELLENT RULE-OUT SAFETY EXCELLENT OUTPATIENT SAFETY
30-day MACE Rate 0.2%
0 U TC O [\.1 E

30-day MACE Rate 0.1%
I'maBHBIC HeOMaronpmaTHBIE Mcxoapl, 30 mHe

Twerenbold R et al. Outcome of Applying the ESC 0/1-hour Algorithm in Patients
With Suspected Myocardial Infarction. ] Am Coll Cardiol 2019;74:483-94



Yto OTKPBLIN BBICOKOUYBCTBUTE/IBHbIC TPOIIOHVMHBI

LEEUWENHOEK'S LEEUWENHOEK'S
MICROSCOPE ANIMALCULES

Muxkpockon JIeBeHryka, ygean4deHue B 275 pas

TH TecThl, Ipeaes JeTeKIUNI:
1995 ~1-2ur/ma; 2019 ~1-2H1r/1



10 1eT MccremoBaHUM
BBICOKOYYBCTBUTEIbHBIX TPOIIOHVHOB

ba3a nanubix NCBI PubMed
KJIFOUeBbIe CJIOBA

«high sensitivity troponin»:
KOJIMYeCTBO HAayYHBIX CTaTew,
Search results - Items: 3912
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“And this chart shows our rate of growth.”



Jlyuiite kapagyioMapkep — TouHee guarsos VIM:
1950 - 2012....2013
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Hois pasnauyaebix VIM, BBIABIsAEeMBIX COTJIACHO
MeXXIyHapoOHBbIM omnpeneneHusam VIM: 1979 - 2018

o HecrabmibpHas
MAEIT cremoxapmus IMST
100%
90%
80%
’ YeMm TOuHeE
70% -
Kpurepun VIM-
60%
TEM MEHBIIIE
50%
1% HeCTaOM/IbHBIX
o
. CTeHOKapIMII
20%
10%
0%
Mueller M et al.
BO3 Bcelo'ge e 2-0e Bces’; v Cardiac Troponin T.
1979 2000 Bceobiee 012 Circ J. 2013 Jun 15

2007



BY 11 He BY TecTBI
M COOTHOIIIeHMe IMarHo30B
npu nocryrieHun ¢ npusHakamMmu OKC

HecraOmiibHas MBST NMST
CTeHOKap st
Tect
He BU 16% 55% 28%
BU 7% 67% 26%
CMmepTHOCTBH
3a 3,2 roma 149%0 45% 25%

«... Buedpenue Tpemvezo 6ceobuyeeo onpedeaenua UM u BY
MPONOHUHOB CHU3UAO 00410 OUAHO306 HecmabusbHAA

cmeHoKkapous 3a cuem noBoviuenusa 0oau ouaeno3o6 UMBST»

D'Souza M et al. The diagnosis of unstable angina pectoris has declined markedly
with the advent of more sensitive troponin assays. Am J Med. 2015; 128(8):852-60.



BY TpornmoHMHBI peK1accnpUIpyoT
HecTaOMIbHYI0 cTeHOKapanio B VIMBST

Anamm3s peructpos 48594 nanimenToB, nocrynmusinx B OHK
47,3% - VIM, 23,2% - HecTaOMIbHAs1 CTeHOKApPOMS
Bce manmeHTBI pa3gesieHbI Ha 4 Ipynbl COIJIaCHO MaKCMMaJIbBHbIM YPOBHAM
hscTnT B TeueHMe rocIIMTAIM3ATINM:
1) Hepextupyemsni < 6 HI/T;
2) [eTexTHMpyeMbIVi, HO HOpMaJIbHBIN - 6-13 HI/T;
3) IloswimieHHbINn ot 14 HI/1 (99-as nponteETMIIB) A0 50 HI/N,
«TPOIIOHMH OTpHUIIaTeIbHBIe» corjaacHo ¢InT;
4) Beicokuvt > 50 HI/n, «TpPOIIOHVH MOJI0KUTeIbHbIe» coriaacHo cI'nT.
C nosbimtenneM hscTnT He3aBMcHMMO OT IMarHo3a Bo3pacTain:
TS>KeCTh TPV MOCTIYJIEHUH, KIIMHWYIecKe pyUCcKM , HeO1aronpmusiTHbIE VCXOIbI
Cpenm 10476 marmmenToB ¢ hscTnT ot 14 ur/n mo 50 Hi/n

(«rporroHMH oTpuLaTebHBIE» corsiacHO cI'n) hscTnT pexnaccndpuinmponan 18,2%
OMarHo30B HecTaOMIbHasl cTeHOKapans B auarao3sl OVIM.

Melki D, Lugnegard J, Alfredsson J, et al. Implications of introducing high-sensitivity cardiac
troponin T into clinical practice: data from the SWEDEHEART registry.
Am Coll Cardiol 2015;65: 1655-64
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Point of View

Research on Unstable Coronary Syndromes

Unstable Angina
A Classification

Eugene Braunwald, MD

he establishment of a prognosis and the
approach to the treatment of many diseases

is aided greatly by a logical classification.

For example, classification of a wide variety of
neoplasms by anatomic extent, microscopic appear-
ance, and the presence of special markers now
forms the basis for selecting appropriate therapy. In
cardiology, the classification of patients with acute
myocardial infarction and congestive heart failure
has been of enormous value in following the prog-
ress and in selecting therapy of individual patients
and in comparing the outcome of similar patients
treated at different locations and at different times.
The purpose of this article is to provide a classifi-
cauon of unstable angina. This classification is
igned to facilitate cc ion about these
patients, to aid in the decision regarding diagnostic
measures and therapy of individual patients, and to
provide a more precise basis for including patients
in and for evaluating the outcome of clinical trials.
Unstable angina is a complex condition. Early in
this century, the clinical-pathologic features of two
of the principal manifestations of ischemic heart
disease—acute myocardial infarction and chronic
stable angina—had already been well described. It
has taken much longer to define a syndrome that is
intermediate in severity between these two condi-
tions. In 1923, Wearn! described, in a group of 19
patients with acute myocardial infarction confirmed
at necropsy, attacks of angina pectoris that may
precede myocardial infarction and serve as warn-
ings of the presence of coronary artery disease. In
1937, Sampson and Eliaser? and Feil® separately
described a syndrome consisting of severe, pro-
longed anginal pain that often led to acute myocar-
dial infarction, and they termed it ““impending acute
myocardial infarction.” Other terms that have been
used for this condition include ““preinfarction angina,”
““crescendo angina,” “‘status anginosus,” “‘accel-
erated angina,” “‘acute coronary insufficiency,”” and

The opinions expressed in this point of view are not necessar-
ily those of the editors or of the American Heart Association.
From the Department of Medicine, Harvard Medical School,
Brigham and Women’s and Beth Israel Hospitals, Boston,
Massachusetts.
Address for correspondence: Eugene Braunwald, MD, Brigham
and Women’s Hospital, 75 Francis Street, Boston, MA 02115.

“‘intermediate coronary syndrome’’4-7; the term most
frequently used now, ““unstable angina,”” was used by
Fowler® and Conti et al° in 1971. This large number of
designations, as well as the lack of a clear, agreed-
upon defi reflects the i that has con-
tinued to be associated with this ‘““catch-all”” syn-
drome. Unstable angina probably consists of a number
of conditions, all characterized by severe transient
myocardial ischemia.!0-13

Unstable angina is very common and often quite
serious; it is responslble for more than 750,000
hospitalizations annually in the United States'* and
thus ranks among the most frequent causes of hos-
pitalization in this country. More than 70,000 of
these hospitalized patients develop myocardial
infarction,! and some die suddenly.'S An unknown,
but probably large, number of patients with unstable
angina are not hospitalized but are treated at home.
Many patients with unstable angina do not develop
serious complications, but after recovery from the
acute episode, they are left with chronic stable
angina of varying severity. A minority of patients
recover without developing enher comphcanons or
chronic angina. In addition, a ial
of patients who develop acute myocardxal mfarcuon,
ranging from 30% to 60% in most series, s experience
a prodrome of unstable angina before reaching the
hospital. A significant percentage of patients with
acute myocardial infarction develop unstable angina
in the early postinfarction period.

There is currently intense interest in elucidating
the pathogenesis of unstable angina.!0:'” Maseri'® has
emphasized that both increased myocardial oxygen
demand in the presence of severly restricted coro-
nary reserve and dynamic stenosis caused by coro-
nary vasoconstriction may be responsible. Coronary
arteriographic examinations have revealed that rapid
progression of coronary stenosis often precedes the
development of unstable angina'® and that this ste-
nosis is frequently caused by eccentric, irregular
lesions?® often associated with filling defects thought
to be caused by coronary thrombi.21-2¢ Angioscopic
studies at operation have revealed that many patients
with unstable angina have disrupted, fissured plaques
often associated with mural thrombi?s; the latter
finding has been confirmed by pathologic exami-
nation.?® Also, evidence exists that abnormal coro-

Circulation. 1989;80:410-414
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HecraOnipHasA creHOKapaus Bce ellle cylecrByer?

IIpeBeHTMBHAasA MeaMIIMHA
Yiay4dnienne MMagpKMHIa, paHHAS

OII€HKa BBICOKOI'O pVICKa
DBostrons HectabmiabHOM creHOKapanm (HC) BY Tn

IlepenmenoBanmne HC?

Preventative medicine
Improved imaging, earlier detection of high risk
JIAT u ACT KK-MB High-sensitivity troponin
LDH and Troponin T UA
“ocie
1930s 1970s 1980s 1990s 2000s 2010s Future |
Timeline

“Pre-infarction UA Defined
angina” defined -

Evidence

Increasing

Decreasing
that UAis incidence of incidence of
Omnpenenene not “pre- UA UA
IIpen- nadapkrHast HC infarction I C
CTeHOKapIVisi angina” OBBIIIICHVIE HVDKeHUe
crydaes HC ciydaes HC
HC - sT10
He Ipea-uH@apKTHasA
CTeHOKapams

Rambarat CA. et al. Does unstable angina still exist?
Heart Metab. (2018) 75:15-18



Octpbie KOpoHapHBbIE CMHAPOMBI:

KJIIMHUYEeCKUM CIIECKTPp " MaI-II/I(l)ECTaI_U/I}I
Acute Coronary Syndromes Clinical Spectrum and Presentation
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Ischemic Discomfort at Rest

be3 3s1eBanimm DJj1eBanms

ST- cerMeHTa ST-cermeHTa

«OTpHuaTesIbHBIN
MapKep»

HecTraOmibHas Non-Q-wave MI Q-wave MI
CICHOKapAns UMST




Octpbie KOpoHapHBbIE CMHAPOMBI:

KJIIMHUYEeCKUM CIIECKTPp " MaI-II/I(l)ECTaI_U/I}I
Acute Coronary Syndromes Clinical Spectrum and Presentation

NimeMmmuuaecKkmmn
OVCKOM@OPT B IIOKOE

Ischemic Discomfort at Rest

be3 3s1eBanimm DJj1eBanms

ST- cerMeHTa ST-cermeHTa

«IlomoKMTEe THbHBIVI»
MapKep

Non-Q-wave MI Q-wave MI
VIMST



ITpomiart, HecraOMiIbHasA creHOKapams (?!




BY TponnoHMHBI BBIABIIAIOT 00J1bIlIee Kosin4decrso VMIM2,
npu VIM2 - 0osiee HeOTarTONPUMATHBIN IPOTHO3

1171 maumenTos, ipu c¢IT'nl (>200 Hr/) A B,
VIM1 - 20%; VIM2 - 24%,, _
it ITosropmHBIe UM y 4 Obmas
- MMOKapauaabHoe ImoppexaeHme - 48% i p g CMepTHOCTH

UM3-IM5 - 2% - _
hscTnl (> 50 HI/71) MOMOTHMTEIEHO BHISIBJIEHO £ o
- 257 ¢ IM1 (22%) , 239 ¢ IM2, (56%); B L

- 35 (64%) ¢ MMOKapaMaIbLHBIM IIOBpeXXIeHeM

Max 3aauenns hscTnl _— Newid
- IM1 - 2420 ur/n, e h L nLTTL LS e a s
- MMZ - 140 HI‘/JI, Mrosasdial wnay 52 ¥ %7 it 35 300 Mrosesdl sy 52 @0 n M kig) i
Type | myocardial infarction
- MMOKapaMabHoe noBpexxaenne - 130 Hr/n — Type 2 mpocacdil infction
== Myocazdial injucy
ARZ17 y y
namveHToB ¢ VIM cHM>KeHMe MOrpaHMYHOTO
Ve 200 70 50 1y P Pick cMepTH: VM1 - 6%, IM2 - 37%;
OBHSI OT o 50 HI/71 cBsI3aHO CO
yp 5 Puck mosTopHoro IM: MM1 -12%, M2 - 6%
CHVDKeHMeM NOBTOpHbIx VIM
ot 24% mo 12%.

«IIpu caM>KeHUN norpaavHoOro yposHsa ¢ 200 /i1 mo 50 Hr/n
Ha ogvH nuarHo3 VIM1 pwuxogurcsa 3 HOBbIX AuarHosa VIM2
VIJIM MUOKapAMaJIbHOe IOBpeXKIeHne»

Shah AS et al. Sensitive troponin assay and the classification of myocardial infarction.
Am ] Med. 2015 May;128(5):493-501.



Proportion of Patients, %

M2, koMopOMIHOCTH, PUCKU

% pa3anMuHbBIX KOMOpOMaHOCTeV ipy VIM2 IIpuunnbl cMepTHOCTH Ipu VIM1 n IM2

30

&) 0 Sepsis
= ,
MH(beKHMM, cericmc E) W Other noncardiovascular causes
- («P] 9 W Sudden cardiac death
s O s
"5 A = B Stroke
- e 6 B Congestive heart failure
47 PecnimpaTopHasi He4OCTaTOYHOCTh g
@ y O Amythmia
a
omi
A e
-
l‘_%BaCTOI/IHaﬂ cepaevdHasi HeJOCTaTOIHOCTD g | s He Kap/yo-
AHemmst T S
) - a BacKyJIApHas
n=19 n=19 IMNepTeH3Ms o e
n=17_ _16 g . 0
n
£
s ° 5 Kapano-
0O 0 Backy-
2 JIApHas
Q
P 5 S &° r <° ; @;b or;‘oo 5 5 4 @\o iy o‘p \\40 ({’\oo \196, 5 6\\‘0 é\"@ P &z I\
P 2 e Sl A AN A R o
" AP S & ¥ & & % R - VIM1 Type 1mi Type 2 M|
S ) Q & & &
< & «° M2
oé‘Q * ML myocardial infarction, CV. cardiovascular

Arora S, Strassle PD, Qamar A et al. Impact of Type 2 Myocardial Infarction (MI) on Hospital-Level MI
Outcomes: Implications for Quality and Public Reporting. ] Am Heart Assoc. 2018 Mar 26;7(7)



YerBepToe BOVIM, 2018

HPI/IHI_H/II'II/IEUII)HOE HOBOBBeadE€eHMNE -

TepMua <KNOBpeKOeHUue MUoKapoa»

CiieqyeTt Mcrio1p30BaTh IIpYU KOHIIeHTpanun cIH

BbIIIE 99-011 IPOIIeHTUIIN (BepXHero npeaejia HOpMbI)

npu omcymcmguu CUMNIMOMOB uemuu.

Pa3BuTHe HeUIIIeMMYIECKOIO MMOKAPANAJ/IBHOI'O
IIOBPEKACHMS MOZKeET OBITH CBSI3QHO C KapaaJIbHbIMUA

N HeKapaAna/IbHbIMU ITPUUMHAMMN.

MMOKapAMUTOM, MUOKapAMAJIbHOM KOHTY3MeN, peHaJIbHOM
HeJ0CTaTOYHOCTBIO, JIETOYHOV 3M00JIMe], CeIICMCOM M P.

ITarieHTBI ¢ MMOKapOVaIbHBIMI IIOBPEXIEHVAMM VIMEIOT
BBICOKMII PVICK HEOJIaronpuATHBIX KapAnalbHbIX
HeKapAVaJIbHBIX COOBITUI 11 PaTa/IbBHBIX VICXOIOB.

Thygesen K, Alpert JS, Jaffe AS, et al., Fourth Universal Definition of Myocardial Infarction (2018).
J Am Coll Cardiol 2018;72:2231-64.



Heuniemmueckoe

MMUOKapanajibHoe nmospexxaeave - HVIMII
Non-ischemic myocardial injury - NIMI

IToBbIllIeHHas1 KOHIIEHTpAMs KapaMaJIbHOIO
TPOIIOHWMHA IIPU OTCYTCTBVM CUMIITOMOB

MUOKapAVaJIbHOM UIIIeMUN

“Myocardial injury was defined as elevated cardiac troponin concentration
without signs or symptoms of myocardial ischemia"

Sandoval Y, Thygesen K. Myocardial Infarction Type 2 and Myocardial Injury.
Clin Chem 2017;63:101-7.



XPOHI/I‘IECKOE M OCTpoe HENIMIEMMNUIECKOE
MMOKapANa/IbHOE ITIOBPE’KIAECHME

Xpoanueckoe - XHVIMII

Chronic non-ischemic myocardial injury - CNIMI

IIpy cepuMHBIX M3MepeHMSIX
BU TH > 99 o npouenTmim,
HeT IMHAMWMKW IIOBBIIICHMS VIV CHV)KEHMSA

(mo xpartHe Mepe, B TedeHWe 8 YacoOB)

Octpoe - OHVMII

acute non-ischemic myocardial injury - ANIMI

IIpy cepuMHBIX M3MepeHMSIX
BUY TH >99 on npouenTmin,

eCcTh IMHAMMKAa IOBBIIIIeHM MiIv cHYDKeHM < 20%

Thygesen K et al. Fourth universal definition of myocardial infarction (2018). Eur Heart J 2019; 40: 237-269

McCarthy CP et al. Myocardial Injury in the Era of High-Sensitivity Cardiac Troponin Assays A Practical Approach for
Clinicians. JAMA Cardiol. 2019 Aug 7



CoorHomienne ViM1, VIM 2 u xpoHMYecKmx
MMOKapAVaJIbHBIX IIOBPEXXIeHUN IIPU IIOCTYIIJIEHUN
¢ npmusHakammu OKC

N=2738, npusnaku OKC, y 36% BY THT > 99-011 nponieHTMIIN,
MmuokapananapHOe noBpexxaenme - 73%;
M1 - 9,7%

- 0
Ipuunub! pa3BuTms VIM2 M2 - 17% CmepTHOCTH, 4 TOIA
combination 60 —
(n= 28, 16%) Sepsis i VIM 2
H | (n=37, 21.1%) 0.55 i i ype Il MI 430/0
e€rovHas 050 -
Cerrcmc ' -MuokapanaabHOe
aMOo0sTMsT 4 seeed i pa
Pulmonary embolism e s HOBPEX(I[EHI/IE
(n=4, 2.3%) 0.40 0
2 33%
S 035
2
2 030
Tachyarrhythmia OCH <_'§ st
(n=29,16.6%) "\ ) E 025 i M1
Acute heart failure &) v 0
Taxm- (n=32, 18.3%) 0.20 - Type I MI 14 /()
apVITMVIH 0.15
0.10
Acute renal failurej r 0.05
(n=5, 2.9%) UIIOTEeH3MA opTank pakie < 0001
OITH 0
Anemia \_vaotension T T T T T T 1
AHeMVIﬂ (n=15, 8.6%) Unknown (n=5, 2.9%) 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
(n=16, 9.3%) follow-up (mths)

He ycranosieno

Etaher A et al. Type-II myocardial infarction and chronic myocardial injury rates, invasive management, and 4-year

mortality among consecutivepatients undergoing high-sensitivity troponin T testing in the emergency department.
Eur Heart ] Qual Care Clin Outcomes, 2019 May 20. pii: qcz019



CmeptHOCTE 1pn VIM1, M2 n HeimeMmaecKmx
MMOKapAMa/IbHBIX IIOBPEXXKIEHVAX

20%

18%

16%

® 14%

12%

10% O0O1masn

8% ¥  KapauoBackyssipHas
(4]

Css3aHHasA ¢ MHeKIMen

6%

4% -

2% -

0% -

Type 1 Myocardial Type 2 Myocardial Non-Ischemic
Infarction Infarction Myocardial Injury
M1 iM2 HVMII

Putot A, Derrida SB, Zeller M et al. Short-Term Prognosis of Myocardial Injury, Type 1, and Type 2 Myocardial Infarction
in the Emergency Unit. Am ] Med. 2018 Oct;131(10):1209-1219.,



MwokapananbHOe OBpeXaeHne:
HeuIreMmuecK NoBbIINIeHHBIVI BU TH

BBIHBJI;[QTC;[: Table 2. Studies That Report Detection of Myocardial Injury in Various Settings
Rates of Nonischemic
Incidence of Myocardial Injury vs
Myocardial Injury, ~ Myocardial Infarction,
0/ Source Participant Sample Location Assay No. (%) %:%
-y 60% mmammeHTOB
y I 4 Lee et al2° 918 Consecutive Scotland Hs-cTnl 114 (12.4) 96:4
patients presenting to (Abbott)
HPM I/I3MepeHI/II/I I10 the ED without
symptoms of ACS
KIIMHNUYEeCKVMM II10Ka3aHMUsAM Sandovaletal® 1640 Patients United States  Hs-cTnl 422 (25.7) 58:42
presenting to the ED (Abbott)
for suspicion of ACS
Shah et al?! 48 282 Patients Scotland Hs-cTnl 10360 (21.5) 31:69
0 presenting to the ED (Abbott)
= y 12 /0 rOCHMTaHI/ISMPOBaHHI)IX for suspicion of ACS
Kadesjo etal?2 39558 Patients Sweden Hs-cTnT 3855(9.7) 64.5%:35.5
IIAIIMMeHTOB presenting to the ED (brand name
II‘ for suspicion of ACS not reported)
Sarkisian 3762 Patients with Denmark Hs-cTnl 1577 (41.9) 69:31
et al® hs-cTn measured (Abbott)
during their
IIporHo3 B TeuyeHme 5 j1er hospitalization
Dolci et al?* 1137 Patients with Italy Hs-cTnT 1342 (58.7) Not reported
~ 0 hs-cTn measured (Roche)
JIeratpHOCTE ~ 70% e e
hospitalization
I';1aBHBIE HeGHaFOHpVIﬂTHBIe McFallsetal’® 95840 Patientswith ~ United States  cTnlandcTnT 21688 (22.6)  57:43
cTn measured during (brand names
their index admission not reported)
KapD;I/IOBaCKy.HHprIe to the Veterans Affairs

hospital who survived

COﬁI)ITI/Iﬂ ~ 300/0 the hospitalization

McCarthy CP et al. Myocardial Injury in the Era of High-Sensitivity Cardiac Troponin Assays.
A Practical Approach for Clinicians. JAMA Cardiol. 2019 Aug 7.



IToBpimienHbI BU TH y manmeHTOB pa3s/IM4YHbIX OTOEIeHUN
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Mariathas M et al True 99th centile of high sensitivity cardiac troponin for hospital patients: prospective,
observational cohort study. BMJ. 2019 Mar 13;364:1729Kputuyeckume



Henmemmnueckme MmMokapavajabHble IIOBPeXXIeHMS
npu nocrymsieaun B OHT: nuaraos v mnporHos

1201 maumeHnTOB, nocTynmian 0Oe3 guarunosa VIM, HaGiarogeHwme 3 roga
OHMNMII - 22% XHVMII - 9%

ITocryruieane ¢ CH % 11.9 28.0
ITocryruienane ¢ OKC % 5.4 5.6
CMmepTh % 47.9 54.2

I'71aBHBIE HeOIarOonIpUsATHBIE

KapAMoOBacKyJIApHbIe COOBITHA 52.5 63.6

C XHVIMII cBsA3aHBbI KaK CTPYKTypHbIe IIOBpeXXIeHre MuoKapaa
(rmneprpodms mim ogucdyuaxkmmsa JIK v ap.)

TaK ¥ HeKapamasabHble natosiornu (omnabdet, XbII, v op.)

Ilatodnsmonornsa passurmsa XHVUMII n OHVMII masno n3ydeHa.
ITpennmonaraerca: mpu OHVIMII - gacteie oOpaTMble HaTodm3moIorndecKme
npoueccel, npu XHVIMII - Hastmame CcTpyKTypHBIX KapAMaJIbHbIX IIaTOJIOTUN

M cucreMHBIX 3a0071eBaHM SIBJISI€TCS He MO}:H/I(l)T/II_H/IPYEMBIM.

Bardaji A, Bonet G, Carrasquer A et al. Clinical features and prognosis of patients with acute and chronic
myocardial injury admitted to the emergency department. Am ] Med. 2019 May;132(5):614-621



Puick cMepTHOCTHM OT BCex ITpuYMH IIpu nosbimieHun BY TnT :
uniemmdeckoMm (OKC bST) n menmmemmuueckom (He OKC)

n=1530

KommnuecrBo
MaIVieHTOB

HabnroneHue
3 rona

Mennana - 524
(300,7-1203,8)

25

20

15

10

HI/J1

Meamnana - 76,9
(50,5-116,5)

Meamnana - 10,9
(7,3-15,8)

23,8%

13,5%

2,9%

Nmemnuueckoe Heummemmdueckoe

Kpome paHHero BbIsABIeHVS
OospiIero Kosm4vecrsa
nammeHToB ¢ UMBbBST,

BY TpoOIIOHMHBI BBIABIISIOT
euje Doavuiee KOJIMIECTBO JINI]
C HenlIeM4IeCKMMM
CTPYKTYpPHBIMU
IIOBpeXXAeHMsIMM MUOKap/a,
VMEIOILIMMM PUCK
JIeTaJIbHOCTH B JBa pasa
IIPEeBBIIIAIOIINVV TAKOBOM

y JIUI ¢ MIIeMUYecKMMM
IIOBBILIIeHHbIMW

BY TpormormHaMM

Mueller M et al., Cardiac Troponin T. Circ J. 2013 Jun 15



BY TH v cMepTHOCTB y IaIIVIeHTOB IIOCTYIIMBILMX B
OoTaeIeHVe HeOTJIOKHOM Tepanmm 0e3 npusHakoB OKC

918 mameHTOB, BY TH > 99-011 npouenTvim - y 12,4%
Hwuarnoss1 : 0,2% - UM1; 0,3% - IM2; 11,9% - muokapauaJibHOe IHHOBpeXXKIeHne

OO0masa cMepTHOCTH, %

Group 1
Group 2
=+ Group 3

== Group 4 (elevated cardiac troponin)

Cumulative incidence, %

> 99-o11 IpoOLIEeHTIIN

Han

Days

Lee KK, et al. Prevalence, determinants and clinical associations of high-sensitivity cardiac troponin
in patients attending the Emergency Department
Am ] Med. 2019 Jan;132(1):



Beicokmum BU TH: prick Ts>KeIbIX OCII0>KHEHUN

y naimeHToB 0e3 ycraHoBJIeHHBbIX CC3
METa-aHa/In3

Study Data

154,052 participants without CVD
recruited by 28 prospective studies

Cardiac Troponin Concentration Risk of a First-ever CVD Event
Detectable in 80% with high-sensitivity assays Relative risk comparing top vs. bottom third
CcC3 CVD +43%
®artapunie CC3 Fatal CVD +67%
UNbC CHD +59%
UHCybT Stroke +35%
Bottom Third Middle Third Top Third
Willeit, P. et al. J Am Coll Cardiol. 2017;70(5):558-68. HabGmromenne 1 rox

Willeit P et al., High-Sensitivity Cardiac Troponin Concentration and Risk of First-Ever
Cardiovascular Outcomes in 154,052 Participants. ] Am Coll Cardiol 2017;70:558-68)



Henmemmnueckn noseimneHHbivi BU TH - npeaukrop
He0JIaronpuATHBIX MCXOO0B Y JIUII, IOCTYIIMBIINX
cepaedHoM 00110, HO 0e3 OVIM w/vim OIIII

CENTRAL ILLUSTRATION Elevated Troponin Levels and Outcomes: Cumulative Mortality

1.0

o
3

Mortality

PyicK KyMyJIATMBHOV CMEPTHOCTH
npu hscTnT (ar/n):

0.6 4

5-9 - 2.00 (1.66 - 2.42),
10-14 - 292 (2.38-3.59),
15-29 -  4.07 (3.28 - 5.05),
olem————— 30-49 -  6.77 (5.22-8.78),

T e >50 - 9.68 (7.18 - 13.00

<5 ng/L 5-9 ng/l 10-14 ng/L
—15-29 ng/l — 30-49 ng/l >50 ng/l

Roos, A. et al. J Am Coll Cardiol. 2017;70(18):2226-36.

«JIt0bou demexmupyemolii Yypobensv
BY T c6a3an c nobviuennuiii puckom
cmepmu Ul cepoeuro-cocyoucmvLx

19460 maumeHTOB, IOCTYIMJIV

¢ cepaedHOV 00/1p0, HO 0e3 VIM
v OIIII. HaOarooeume: N
3,3 +\- 1,2 nnet, ymeps1io 1349 (6,9%). coﬁbtmt_tu u sacayokubaem
hscTnT - BbIcOKMI (0e3 AMHaAMMUKI). Oarvhenuiezo BHUMAHUA

Stable High-Sensitivity Cardiac Troponin T Levels and Outcomes. in Patients With Chest Pain
Roos A et al. ] Am Coll Cardiol. 2017 Oct 31;70(18):2226-2236.



Henmemmnueckn noseiiieHHbIe BY TpornoHmHbI
npu nocrymieHun B OHT no HekapamaibHBIM IIPpUYMHAM

11132 nocrymiennn B OHT

110 HE KapaAMa/IbHBIM IIpUYMHaM

hs-cTnT(14 Hr/n) - 99as IpoOIIEeHTUTIIB

IIpeoriBanme B OHT (Menmnana)
npu hscTnT > 14nr1/n1 - 11,9 nHeN
npu hscITnT < 14ur/n 5,1 nuet

BryTpurocnuraabHasi cMepTHOCTh hscTn

<25 Hr/n - 5,1%
<14 u1/N) - 1,9%
225 u <50 HI/1 - 9,7%
250 1 <100 B/ - 14,5%
2100 m <1000 ur/1 - 34,4%
>1000 ur/m1 - 58,3%

BryTpurocnmnraabHasi CMEpTHOCTD

Troponin assay and Outcomes

80-
9
é 604 ,"'0
s ;
h = 2
<]
£ 40
s ¥
5
8 20- {
: g 3"

gd o --0-- 95% Cl

r

None <25 <50 <100 <1000 >1000
hsTnT ng/L

Courtney D et al., High-sensitivity troponin as an outcome predictor
in acute medical admissions. Postgrad Med J. 2014 Jun;90(1064):311-6.



OTHo11eHMe pVCKOB BHE3aITHOM

-~

KapanaJIbHOM CMEepPTH

Henumemmnueckn noseiineHssie BY Tn - mpeankrop
Bue3anmnon KapauansHo Cmeptn

<50n/™mn 5,01-12,09 rr/mit

212,10 or/mn
BKC
10 Porend across decies <0-0001 ~ 20% ot
E o0111eVi CMepTHOCTH,
g 8 ~ 50% ot
g ] OT Cepae4YHO-COCYAVCTOM
£ CMepTHOCTU
5,
.é
E‘; 24 i i i i 4431 amMOys1aTOpHBIN
* ﬁ ﬁ IIalVieHT,
e e Tes o o e o T on o bio Ha6romenye 13 e,
""2'5266".53/';{%[ """"""""""" 526'1"'1"2".66"65)}%[ """""""""" >12.10 pg/mL BKC - 246 ciiyuaes

Undetectable* and deciles of detectable hsTnT levels (D1-D10)

Hussein AA, Gottdiener JS, Bartz TM et al. Cardiomyocyte Injury Assessed by a Highly Sensitive Troponin Assay
and Sudden Cardiac Death in the Community: The Cardiovascular Health Study. J Am Coll Cardiol. 2013 Aug 7



Hwvana3zonsl ypoBHent BU T npu VIM1, M2 i OHUMII
pe3y/abTaThl 4-X MccIeJ0BaHM

B Type 1 Ml
1000 — B Type 2 Ml
B Myocardial injury*

-
>
2
c -
i) _
E —
t
S 10+
c
o
(8]
£
c
o
e
o
l—
0-1 ] E E
Chapman?* Sandoval® Shah33 Smilowitz>
Cohort study

DeFilippis AP et al. Assessment and Treatment of Patients with Type 2 Myocardial Infarction
and Acute Non-Ischemic Myocardial Injury Circulation. 2019 Aug 16



MmnuoxkapamnajapHOe OBpeXXaeHne 00bIMHO HeIIPaBMJIBHO

aviarHocTupyercs: Kak MiM2
Myocardial injury commonly miscoded as type 2 MI

633 nanyenTa, nocrynvin: okT. 2017 - man 2018,
IIepBUYHBIN Auarsos - ViM2.

Ilocsie cTporoy npoBepKM COIJIACHO KPUTEPUIM
4-ro BceoOmIero onpeneaeHnnsa VIM:

359 (56.7%) - VIM2

265 (41.9%) - MMoKapaVaIbHOE HOBPEXKIeHMe
6 (0.9%) -¥VM1

3 (0.5%) - HecTaOMIbHASI CTEHOKAPAMSI

OO0miasa cMepTHOCTH

0.30+

Myocardial injury Log-rank P =.14
Type 2 myocardial
infarction

o

N

v
1

o

N

o
f

Massachusetts General Hospital

o

-

o
1

Probability of Death
o
s

McCarthy C et al , Misclassification of Myocardial

Injury as Myocardial Infarction: Implications for 0.054
Assessing Outcomes in Value-Based Programs. ' J—,—'—"_H_J
JAMA Cardiol. 2019 May 1;4(5):460-464
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Pvicky, cBsizaHHBIe ¢ NOBbIIIeHHBIMM BY TponmonHamm

Yy IIalTME€HTOB, BBIIIMCAHHBIX oe3 YCTaHOBJICHHOTI'O IMarHO3a
Unexplained Troponin Elevation and Outcome

I';1aBHBIE HeO1aronpuATHBIE COOBITMS

6o | 48872 nanyeHTOB, IOCTYIIVIIN
BY TH (ur/n) c momo3penmem ua OKC;
7 50 BBINIMCaHbI 0€3 YCTaHOBJIEHHOTO IMarHo3a;

S
o
L

BU TH > 99-o11 npouenTmany 20,1% ;

31-50 HaOJIr0geHme 5 j1eT (MeayaHa)

11 -30
...00s1ee 15% marmmMeHTOB C MCXOIHO

<10 MOBBIIIIEHHBIM TPOIIOHMHOM, KOTOPbIE

OBLIM BBINVMCAaHBI 0€3 YCTAaHOBJIEHHOTO

JAMAarHo3a, CBSI3aHHOTO C TPOIIOHMHOM,

0 2 4 ‘ 8 0 B TeUYeHWMe ST JIeT WIV YMePJIu, MIn
e IepeHec/ IV IJIaBHbIe He0JIaronpusiTHbIE

KapAVOBacKyJISIpHbIE COOBITMSI. ..

20

Incidence of Major Adverse Events (%)
w
o

OOm1asa cmepTHOCTH, VIM,
ITocryruienmne ¢ CH, mHCy/IbT

«...more than 15% of patients with an initially elevated troponin who are discharged
without a diagnosis related to their test results go on to die or have a major
cardiovascular event in the next 5 years...»

Eggers KM, Jernberg T, Lindahl B.Cardiac Troponin Elevation in Patients Without a Specific Diagnosis.
J Am Coll Cardiol. 2019 Jan 8;73(1):1-9.



«Korga ocTpbeini MMOKapaMaJIbHBIV HEeKp0o3 OOHapy KMBaeTcs
y IIalilMeHTOB, He MMEIOLIVX OYeBVUIHBIX IIPVM3HAKOB MJIN
cumMToMoB VIM, 3T0 9acTo IpmMBOAUT K KOTHUTMBHOMY

AVICCOHaHCY " K pa30vapOBaHMIO B TeECTE»

When acute myocardial necrosis is detected in patients without other obvious signs or
symptoms of M], it often leads to cognitive dissonance and frustration with the test.
Eggers KM, et al. ] Am Coll Cardiol. 2019 Jan 8;73(1):1-9.

«MI/IOKapHT/IaJII)HOE IIOBpPpE’KIEHME — ITO HE HOﬁpOKa‘IeCTBEHHOQ
COCTOsIHME M HE NOJI’)KHO OIIONUIJIATBCA HEYKJITO2KUM U

beccMbIC/IEHHBIM TEPMMHOM «TPOIIOHVMHEMMS»

Myocardial injury is not a benign condition and should not be trivialized with awkward
and nonsensical monikers such as ‘troponinemia””
McCarthy CP et al. JAMA Cardiol. 2019 Aug 7.



Y nmanpmenToB, nocrynaroimmx ¢ npusHakammu OKC,
BY TpormonmHsbI
BBISIBJISIIOT:
0oko0J10 50 - 70% mmarHo3os
HeullleMu4decKoe MrnoKapavaJbHOe IIOBpeXKIeHne
¥ IIOBBIIIIAIOT:
1. KoamnuecrBo nmaraoszos VIMbBST

3a CUeT CHVDKEHMS IMarHo30B HecTa0mILbHas
CTeHOKapams,

2. KoiamnuecrBo nmaraosos VM2

3a CUeT CHV>KeHMs nmarao3os MiM1



C KakKMM¥M I1aTOJIOIMSIMM CBSI3aHbI OCTpPpbI€ M XPOHMUYUECKNE
HEeUIMIEMMNMUECCKMNE MNOKapAa/IbHbIC IIOBPEXXICHMA

2302 patients with symptoms suggestive of
myocardial infarction

Adjuducation of final

diagnosis

Based on 3rd &
4th UDMI

697 (30.3%) reclassifications after re-adjudication

4th UDMI
New categories

Acute myocardial
injury
78 patients (3.4%)
Top 3 causes:
- Heart failure
- Takotsubo-CMP
- PE

HR 8.6 (p<0.001)

Chronic myocardial
injury
585 patients (25.4%)
Top 3 causes:
-CAD
- Hypertension
- Heart failure

HR 3.7 (p<0.001)

for all-cause mortality adjusted for age and sex

* 2302 maumeHToB ¢ npusHakamu UM,
HUcxoanbie nuarnossl cormacio 3 BOUM
 C nomombro kputepues 4 BOUM 06b110
pexkgaccupunupoBano 30,3% amarno3os.

e Cpeaun 81,1% nmanmuenton 6e3 UM:

- OHUMII - 3,4%; riiaBHble NPUYUHBI:
cepeYyHasi HeIOCTATOYHOCTb, KAPAUOMHONATHSA
Takony0o, myJasMoHapHasi 3M00JIUA;
Ommnowenue puckoe oouwieit cmepmuocmu- 8,6
- XHUMII - 25,4%; ri1aBHbIE€ NIPAYHHDI:
3a200J1eBaHNs1 KOPOHAPHBIX ApTEPHH,
runepTeH3usi, cepAedHasi HeJIOCTATOYHOCTD
Ommnowenue puckoe oouieil cmepmuocmu- 3,7

Hartikainen TS et al. Clinical application of the 4th Universal Definition of Myocardial Infarction
Eur Heart J. 2020 Feb 20



Hewnmmemmn4aeckn nospliieHHbI BU Tpornosnms :
CKPVMHMHTI B 3I0pOBOV IIOITYJISILIMM?
IoKa3aHme JJ1s1 HpeBeHTUBHOV Tepanum !(?)

High-Sensitivity Cardiac Troponin for Screening Large
Populations of Healthy People:
Is There Risk?

Fred S. Apple™?*

Clin Chem 57:4 537-539 (2011)

Circulating Troponin as Measured by a Sensitive Assay for
Cardiovascular Risk Assessment in Primary Prevention

David M. Leistner," Jens Klotsche,? Lars Pieper,? Gunter K. Stalla,® Hendrik Lehnert,? Sigmund Silber,*
Winfried Marz,® Hans - Ulrich Wittchen,? and Andreas M. Zeiher'" for the DETECT Study Group
Clinical Chemistry 58:1 (2012)

High-Sensitivity Cardiac Troponin
and Primary Prevention
An Important New Role*

_ JACC VOL. 68, NO. 25, 2016
Allan S. Jaffe, MD,*" R. Scott Wright, MD*

Cardiac troponin: the next tool for
cardiovascular disease prevention in

ambulatory patients?

Heart Month 2017 Vol 0 No 0
Brendan M Everett

S oty 65:4 Citation Classic

Technology Meets Opportunity:
High-Sensitivity Troponin Testing for Screening
Apparently Healthy Adults

James A. de Lemos™”



IToBBILIEHHBIN BBICOKOYYBCTBUTEIbHBIV TPOIIOHMH -
OCHOBaHMe [JIs1 IPeBEeHTMBHOV Tepanumn

European Heart Journal (2014) 35, 268-270 EDITORIAL
EUROPEAN doi:10.1093/eurheartj/eht479

SOCIETY OF
CARDIOLOGY®

Highly sensitive troponins knocking at the door

of primary prevention BbICOKOUYBCTBUTETBHBI
TPOIIOHUH CTY4WUTCs B IBepPb

Evangelos Giannitsis* and Hugo A. Katus IIePBUIHO HpO(pI/IJ'IaKTI/IKI/I
High sensitivity troponins — submerging evidence

* AMI

* Myocarditis

* Pulmonary embolism
* Acute heart failure

* ESRD

* AVNRT

Conventional Sensitive
cTn

» Small NSTEMI or type Il Ml

[
[
* Myocardial injury:
» Chemotoxic
* Hypertensive crisis
« Earlier stages of CKD
» Marathon run
* Chronic PAH
* Chronic heart failure
« Stable CAD
* Tachycardia
» Myocardial ischemia ?
d

» General population middle-age
» Community Screening ?

Contemporary sensitive

Level 4 Level 3 Level 2 Level 1 . I

Hs-cTn




Puck HCGJ’I&I‘OHPHHTHBIX MCXo0a0B

American

Heart
Associations

Circulation

L
JOURNAL OF THE AMERICAN HEART ASSOCIATION Bq Tn - HpeHMKTOP o

COCYVICTBIX COOBITHN IIPY IIEPBUYHOM NPOodmIaKTMKe:
BKJIaJ, CTATMHOBOM Tepamnmm

High Sensitivity Cardiac Troponin I and B-Type Natriuretic Peptide as Predictors of Vascular
Events in Primary Prevention: Impact of Statin Therapy
Brendan M. Everett, Tanja Zeller. Robert J. Glynn. Paul M Ridker and Stefan Blankenberg

Circulation. published online March 30. 2015:

4.5

4.0 12956 HOpMOITMIIVAEMUYIECKMX JIVL]
35 P-interaction = 0.53 - 633 MCXOIHBIX CCB’

3D HaoOarogeamne 1,5 - 2,5 j1er.

Yposau BU Tn > 4,7 nr/mi y >XKeHIIIMH
> I ? > 7,0 Or/mMin y My>K4nH
20 A MOBBINIAIOT KapOAMOPWCKM B 2,5 pa3a.
15 A -

10 40— i IMpodnimakTnuecKas Teparmsi
0.5 PosyBacTaTiiHOM (KpecTop)
CHVDKaJIa KapaAMOPUCKU

0.0
| ’ l ’ B1,5-2,0pa3a

Tertile of hsTnl

TpeyroapHMK - KpecTop, Kpyr - Iijiarie00



BY TH: crpatTndmKanys pucKoOB B 0011eV IOy TSI

CrienmpvaHbI h e .
s-cTn assays are specific for cardiacTnlor T,
X Tl Tnl AN
IpeanKTOPbhI CEPAEYHO COCYIMCTHIX hs-cTn predicts future cardiovascularevents & mortalityin the
COOBITU M MCXOI0OB B 00IIIeN general population 334245850
IOITYJISALIMN
CHyDKaroTCsa mpy Tepanmm hs-cTn decreases by interventions such as statins, physical activity or

(craTMHBI, M3MeHeHUM 00pa3a

weight control %431
JKM3HM, CHMOKEHVE Beca)

CHmoKeHMe napasijieIbHO Response to ‘ . , .
CHVDKEHMIO KAPIHOPVCKOB risk hs-cTn reduction parallels cardiovascularrisk reduction.®

modification

JI IITAaI0T OII€HK MCKOB, ! : B .
Y Hy;)BO,ZU/IMyI:O ml}(’aiaMM hs-CTn improves risk prediction by established tools such as ESC

ECS SCORE u ®apmusreM SCORE and Framinghamscore. "

CHypKaroT 3aTparsl 3a c4eT
yBeJIMYEHMsT KOJIMIeCcTBa hs-cTn may confer a low cost per quality-adjusted|ife years gained.”
JIET C yJIyYIII€HHbIM
Kav1eCTBOM >XKM3HU

Farmakis D, Mueller C, Apple FS. High-sensitivity cardiac troponin assays for cardiovascular
risk stratification in the general population. Eur Heart J. 2020 Feb 2
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Acute Coronary Syndromes

Early diagnosis of acute coronary syndrome

Hugo Katus1*, André Zieglerz, Okan El(inci3’4, Evangelos Giannitsis1,
Wendy Gattis Stough®, Stephan Achenbach®, Stefan Blankenberg’,
Martina Brueckmanns‘q, Paul Collinsonm‘", Dorin Comaniciu3, Filippo Crea'z,

Wilfried Dinh'*'?, Grégory Ducrocq'®, Frank A. Flachskampf'®, Keith A. A. Fox'’,

Matthias G. Friedrichw’w, Kathy A. Hebertzo, Anders Himmelmann21,

Mark Hlatky”?, Dominik Lautsch?®, Bertil Lindahl'®, Daniel Lindholm?*,
Nicholas L. Mills?®, Giorgio MinottiZé, Martin Méckel?’, Torbjgrn Omland??, and
Véronique Semjonow??
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The diagnostic evaluation of acute chest pain has been augmented in recent years by advances in the sensitivity and precision of cardiac tro-
ponin assays, new biomarkers, improvements in imaging modalities, and release of new clinical decision algorithms. This progress has enabled
physicians to diagnose or rule-out acute myocardial infarction earlier after the initial patient presentation, usually in emergency department
settings, which may facilitate prompt initiation of evidence-based treatments, investigation of alternative diagnoses for chest pain, or discharge,
and permit better utilization of healthcare resources. A non-trivial proportion of patients fall in an indeterminate category according to rule-
out algorithms, and minimal evidence-based guidance exists for the optimal evaluation, monitoring, and treatment of these patients. The
Cardiovascular Round Table of the ESC proposes approaches for the optimal application of early strategies in clinical practice to improve
patient care following the review of recent advances in the early diagnosis of acute coronary syndrome. The following specific ‘indeterminate’
patient categories were considered: (i) patients with symptoms and high-sensitivity cardiac troponin <99th percentile; (i) patients with symp-
toms and high-sensitivity troponin <99th percentile but above the limit of detection; (i) patients with symptoms and high-sensitivity tropo-
nin >99th percentile but without dynamic change; and (iv) patients with symptoms and high-sensitivity troponin >99th percentile and dynamic
change but without coronary plaque rupture/erosion/dissection. Definitive evidence is currently lacking to manage these patients whose early
diagnosis is ‘indeterminate” and these areas of uncertainty should be assigned a high priority for research.

Keywords Acute coronary syndrome e Troponin



NuaTtepnperanmsa BU TH:
IIOCTYyIJIEHMe C 3arpyaMHHOV 00JIBIO.

1. IIpn3sHaku uiiemmmy,
AVMHAMMKA ITOBBIIIIEHMSI,
BY TH > 99 on mpoueHTMIIN.
avarao3 - UMDbST

Katus H, Ziegler A, Ekinci O, Giannitsis E, Stough WG, Achenbach S, Blankenberg S, Brueckmann M,
Collinson P, Comaniciu D, Crea F, Dinh W, Ducrocq G, Flachskampf FA, Fox KAA, Friedrich MG,
Hebert KA, Himmelmann A, Hlatky M, Lautsch D, Lindahl B, Lindholm D, Mills NL, Minotti G,
Mockel M, Omland T, Semjonow V.

Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1,38(41):3049-3055



NuTtepuperanvsa BU TH: nocryruieHmne
C 3arpyaAVHHOW 00JIBIO.

2. BU TH <99 on mpoueHTW/IM M HUOKE ITpeesia JeTeKInuu ~
HU3KkUK puck OUM, Takue manueHThl KaHIu1aThl HA BBIIIUCKY U3
OHT. Ho takoe penrenue M.0., mpexaeBpeMeHHbIM. HeoOX01uMBI:
aHanu3 JDKI', onpenenenune pucka coriiacHo mkaizaM HEART,
GRACE, TIMI; ananu3 cuMOTOMOB HEKapAualbHOM YTHOJOTHHU; B

3TOW KAaTErOPUM MOTYT OBITH JIMIIa C HECTAOMJIBHOW CTEHOKAPIUEMN.

Katus H at al. Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1,38(41):3049-3055



NuTteprnperanva BU ThH:
IIOCTYILJIEHMeE C 3arPyAMHHOW 00JIBIO.

3. BU TH <99 o1 mpouieHTM/IM M BBILIIE ITpeesia JeTeKIMUM -
BBICOKU PUCK pa3BuTus VIM, IOBBIIIIEHHBIVI PUCK HeOJIaroImpusaTHBIX
VICXOIOB, CBA3aHHBIN ¢ ypoBHAMM BY TH. Hy>)XHBI cepuiiHble M3MepeHms.
YuuteiBaTh Ha/muye: peHaJlbHOV OcyHKLIMY, prOpmuiamm
Inpencepany, KapamnaJabHOM JeKOMII€HCAIIM, ITOXWMIION BO3pacT,
KOMOPOWMAHOCTH, IT030Hee/ paHHee HocTyIuleHne, aHam3 DKI': olieHUTs

11eJ1eCOO00Pa3HOCTb IIPOBeIEeH Vs MMaKMHIa, 3X0Kapanorpadpmm.

Takue namueHThl He 00513aTebHO HMET IM, ckopee — cTaOuIIbHOE
MHOKapAUAIBHOE TOBPEXKICHHUE.

OO1as CcMEpTHOCTh — BBICOKasI, 0o0Jjee cBsizaHa ¢ KoMOpOuaHocTsIMH, yeM ¢ CC3.

Katus H at al. Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1;38(41):3049-3055



NuTteprnperanva BU ThH:
IIOCTYILJIEHMeE C 3arPyAMHHO 00JIBIO.

4. BUTH >99 onn npoieHTMIIM, 0€3 AMHAMMUKM.

Panee si1 mo3gHee rioctyrvieHne? IIpu oueHb paHHEM - OBUIO HEIOCTaTOYHO
BpeMeHU 11 MaHudecTtanmm guHaMuku. [Ipy panHeMm - cepuriHble
msmepenus. Ipu no3grem - BY-TH Beixoaut Ha 1wiato (10-26% mosmHO
IIOCTYIIVBIIVX He MMEIOT IeJIbThI); PeKOMEHIYyeTCs VIMaKVIHT,
anruorpadwa vt op. Eciv manmeHTs], y KOTOPBIX OYeHb paHHee VUIM II03IHee
IIOCTYIUIeHVIE VICKJIIOYeHBI: YCTaHOBUTDH Hajlvdvie APYyIX HIpu4anH Bbixoga BY
B KPOBOTOK (CepaedHasi HeJOCTaTOYHOCTb, peHaJIbHas AMCPYyHKINA,
ITyJIbMOHapHas SM00JIVsl, apUTMMS, 0K AeprOpUISTOPOB, KOHTY3M,
MVIOKapAUTBI, KapAVOTOKCYHBIE areHThI).

Takme mareHTsI He 00s3aTeIbHO MMEIOT

IM ckopee - cTabmIbHOE MUOKapAMaIbHOE TIOBPeXKIeHVIE.

OO111as1 CMEPTHOCTB — BBICOKas, OoJjiee CBs3aHHA C KOMOPOMITHOCTSIMM,

uem ¢ CC3.
Katus H at al. Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1;38(41):3049-3055



NuaTteprnperanva BU ThH:
IIOCTYIIJIEHVE C 3aIPYAVHHOW 00JIBIO.

5.BU TH > 99 o1 mpoueHTMIIN, C AIMHAMMKOW, HO 0e3

pa3pbiBa/3po3un/pacrpecKMBaHMUs OJISANIKM

ITartmenTe! ¢ VIM 2 ThrIa.

HapyimeHnune 6asiaHca IOCTyIUIeHS / TIOTpeOsIeHNs KUCJI0poia BHe
3aBVICYIMOCTM OT HaJIVuwsA/ OTCYTCTBIS OOCTPYKTVBHBIX
KOPOHApPHBIX IOBpexaeHm. g nuddepeHnaabHOM
AVIarHOCTUKM TIALVIeHTOB C 3po3uelt OJIAIIKY, pa3BUTHEM TpomOa 1
MMKPpO3MOoJM3aier HeooxoarMa MHPoOpMalsl 0 KOpOHaAPHOM
aHaTOMUV; PeKOMEeH/IyeTCs MHBa3VBHBIN MMaDKVHT (OIITHYecKas
KorepeHTHas Tomorpadus). Hudepenunas VIM 2 ot VIM 1 BaxHa,
Tak Kak VIM 2 cBs3aH c 0ojiee BBICOKOV CMEPTHOCTBIO 1 DoJiee

HeOyITaronpusSTHBIM IporHo3oyM, vem VIM 1.

Katus H at al. Early diagnosis of acute coronary syndrome. Eur Heart J. 2017 Nov 1;38(41):3049-3055



IKoOHOMMUYECKUN 3P dPeKT NpuMeHeHMUA
anrropur™ma BY TH (0/1 1)

872 nanyeHTa, IIOCTYIIMJIM B OTHe/IeHVsI HeOTJIOXKHOV KapaMoJI0Iumy,
Anrmmns, I'epmanns, IIBenuapusa

CraHpapTHBIN aJITOPUTM 0/1 u anropuT™M
CepwuiHble M3MepeHMsI B TedeHMe 6-12 u TectupoBaHme yepes 45 MMH 110CIIE
nocryiuieHus v 9epes 1 u £ 30 Mmun

YyBcTBUTEIBHOCTD - 69% YyBcTBUTEIBHOCTD 87%

Crnenndwmanocrs - 98% Crnenndmanocrs 96%

HmrenpHOCTh NpedbiBaHMA B OHK - 6,5 1 HmrenbHOCTh IpeObiBaHMA B OHK -4,3 g
Crurxenue Ha 33%

3aTpaThl Ha OJHOTO IalieHTa 3aTpaThl Ha OJHOTO IalMeHTa

£4 561 €2412 CHF 14475 £2 480 €1 504 CHEF 8 668
IKkoHoMUA
46% 38% 40%

Ambavane A, et al. Economic evaluation of the one-hour rule-out and rule-in algorithm for acute myocardial infarction
using the high-sensitivity cardiac troponin T assay in the emergency department .PLoS ONE, 2017, 12(11):



Buenpenwne B npakruky BU-tponnoumHOB

IIpu umemuueckom nobuviuenuu

- BU TponoHMHBI 1103BOJIAIOT B TedeHne 1-2 49 1mociie IoCcTyIIeHms ¢

npusHakamu OKC u c Hegmaraoctuaeckonn DKI' ¢ BbIcOKO1

HaJ1e>KHOCTBIO IIOATBEPAUTH MIN UCKII0UNTh VIM, ocobenno VIMBST.
IIpu 3ToM BY TpOonioHMHOBBIE TeCTbI:

- 3HAUMTEJILHO IMMOBBIIIAIOT KoJInmuecTBO aAmnarao3oB VIMbST;

- CHVDKAIOT KOJIMYeCTBO AVarH030B HecTaOMIbHasI CTeHOKapawsi;

- IOBBIIIIAIOT KOJIMYECTBO AMarHo3oB VIM2;

- OLI€HMBAIOT IIPY HNOCTYIJIEHUM PUCK OCTPBIX KOPOHAPHBIX COOBITHI;

- T03BOJISAIOT BhInMchbIBaTh M3 OHK 3HaumnTe IhbHOE KOJIMUEeCTBO JINUII,

VIMEIOIIVIX HU3KWUM PUCK He0IarONPUATHBIX CEPAeTHO-COCYAMCTBIX

VICXOIOB;

- 3HAYMTEeJIbHO NOBBIINAOT 3¢ peKTMBHOCTL pabOThI OTAEIeHMI HEOTI0>KHO

KapavoJIOTUN.

IIpu neuwmemuueckom (xporuueckom) noBoiueHuu:

- BBISIBJISIET JIMIL CO CTPYKTYPHBIMM IIOBPEXXIeHMSIMM MOKapaa

M pUCKOM BHe3aIlHOVI KapauaIbHOV CMepTH

- Ip¥ KapAMaJIbHOM ¥ HeKapAMaJIbHOV XMPYpPIUu npegonepauonsabsie BU TpommoHMHbBI
IIPOTHO3MPYIOT IIocsIeonepanodHeie VIM



I''tobanbHOE IpMMeHeH Ve YeTBepPTOro
BceoO1Iero onpenesnenuss VM
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['7100a;1bHOE IpMMEHeHV e BBICOKOUYBCTBUTEIbHBIX
TponoHUHOB (%) 1 4-T0 BceoOIIero onpenenenusa VIM

Anand A et al. Global Adoption of High-Sensitivity Cardiac Troponins and the Universal Definition
of Myocardial Infarction. Clin Chem. 2019 Jan 9.
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CmepTtHOCTE OT UBC

Deaths from Ischaemic heart disease in 2012, WHO



Table 2 Age-standardised meanst of CVD biomarkers in KYH and

Tromsa 7 Poccus Hopserns B Poccum BbIcOKas
o1
KYH Tromso 7 b value for cepeaevdHO-CcoCyancTas
N Mean (95% Cl) N Mean (95% Cl) difference CMQPTHOCTB CBSsI3aHa
Men
Total cholesterol 1700 5.26 (5.21,5.31) 8302 5.46 (5.44,548) <0.001 C HEIIEMNYECCKNMM
(mmol/L) MMOKapaAna/JIbHbIMU
HDL-cholesterol 1700 1.34 (132, 1.36) 8301 1.37(1.36,1.38)  0.002
(mmol/L) IHIOBpE’KIAEeHMAMMN
LDL-cholesterol 1700 3.44 (3.39,3.48) 8302 3.70 (3.67,3.72) <0.001 B Pd
(mmol/L) CepaeYHO-COCyaMCcTas
Triglycerides 1700 1.45(1.41,1.49) 8302 1.54 (152, 1.55) <0.001 cMepTHOCTH (Bo3pacT 35-69 j1eT)
[l B 8 pas BhilIe, ueM B HopBermm.

hsCRP (mg/L)# 1700 1.42 (1.35,1.49) 8302 1.06(1.04,1.08) <0.001

YpoBHM MapKepoOB, CBA3aHHBIX C
NT-proBNP (pg/ 1700 547 (52.4,572) 650 353 (32.5,38.4) <0.001

i umemmert (O-X, X-JITIBII, X-JITTHII
hs-cTnT (ng/L)# 1700 7.59 (7.42,7.77) 645 5.23 (5.01,5.46) <0.001 n TF) B 00emnx IIOIIYJIANNAX CXOOdHBI.
Women B Pd , mo cpaBHeHwmro c HopBermers,
;:fcltal TfT_?lEStEMl 2346 5.50 (5.46, 5.54) 9253 5.53 (5.51,5.55) 0.138 IIOBBIIIICHBI 6MOMapKepr
mmo .
HDL-cholesterol 2346 1.61 (1.59,1.63) 9253 1.72 (1.71,1.73) <0.001 HEVTITEMITHECKVIX HOBPEAKIAEHIIL:
(mmol/L) BY CPB, NT—pI‘OBNP u BY THT.
LDL-cholesterol 2346 3.54 (3.50,3.58) 9253 3.56 (3.54,3.58) 0.569 HerexTupyemert B4 THT:
'L

(mmol/L y 98,6% nun B P®
Triglycerides 2346 1.30(1.27,1.32) 9253 1.18(1.16,1.19) <0.001
(mmol/L)# uy 64,4% B Hopserum.
hsCRP (mg/L)# 2346 1.37(1.32,1.43) 9253 1.03 (1.01,1.05) <0.001 Lakunchykova O, et al. Why does Russia have such high

! cardiovascular mortality rates? Comparisons of blood-based
NT-proBNP I[pgf 2342 710 (68.9,73.1) 762 56.5(53.3,59.8) <0.001 biomarkers with Norwayimplicate non-ischaemic cardiac
mL)# damage. ] Epidemiol Community Health. 2020 ; 74(9):698-704

hs-cTnT (ng/L)# 2342 5.93 (5.83,6.02) 758 3.58 (3.47,3.69) <0.001




HMuaraoctuka MMbBST
¢ nomoiupo BY Tpormoumnua I PATHFAST,
AnropuytMm 0 -14g

PATHFAST  hs-cTnl

O6wee 734 279 n= 487 (66.3%)
Myx4uHbI 382 29.7 n= 301 (78.8%)
MeHwuHbI 352 20.3 n= 186 (52.8%)

[eHOepHble 3HaveHUs 99-20 npoyeHmMUNA U YUC/10 300p08bIX YyCnblMmyembiX,
noddarwwuxca usmepeHuto mexoy LoD u 99-m npouermunem nocsne
uckntoveHus nuy ¢ aHomaneHoimu NT-proBNP, HbATc u eGFR



Oemarnyeckoe uzobpamenue anropuTma NoATEERIKAECHNA U HCKNTIDYEeHWA AWarHosa

nogospeune Ha OMM Ges nogvema cermenra ST )

1

04y <Bwur/n 09 =D wr/n

Ou<Awur/n unu " WK
' AO0-14y<CHur/n AO-14=Ewnur/n

floagTBepXKaeHne

Hr/ MmN




Mexnwouenne OUM 6e3 nogvéma cermenta ST npu nocnegosarenbHbIX H3IMEpPeHHUAX

Ha

B TeYyenue oflHOTIO Yaca

Ou<B
(cTnl, Hr/n)

A0-T1y <(C
(cTnl, vr/n)

HF/Mmn

NPV, %
(95% ClI)

99.7
(98.8, 100.0)

YyecTBUTEND-H
0CTb, %

(959% CI)

99.1
(96.9, 99.9)

Cneungpwy-
HOCTb, %
(95% Cl)

58.1
(54.9,61.2)

Moareepwpaerne OUM Ges nogreéma cermenta ST npu nocnegosarenbHbix

HM3IMepeHHnHX Ha

B TeYyexHue ogHOro 4yaca

Ou=D
(cTnl, Hr/n)

HF/Mn

AO-1Ty =E
(cTnl, ur/n)

PPV, %
(95% (1)

99.7
(98.8, 100.0)

YysctBUTeNb-
HOCTb, %
(95% CI)

99.1
(96.9, 99.9)

Cneynduu-
HOCTb, %
(95% Cl)

58.1
(54.9, 61.2)




Heuimemmnyeckoe MmokapanaibHoOe
IIOBpeXXIeHne

hscTnl npu nocryrieHnm:
My>xumnsbl > 29,7 Hr/n
Kenmmapl > 20,3 B/

PV OTCYTCTBUM AMHAMWUKI
IIOBBIIIICHMSA B TeueHMe 1 u



IMMyHOXeMMIFOMMHECIIeHTHBIN
a"Hanmsatop PATHFAST®

TouHOe KoJIMYecTBEeHHOE M3MepeHe:
BeICOKOUYBCTBUTEIIBLHEBIVI TPOIIOHUH
B [IeJIbHOVI KPOBY, CBIBOPOTKE U TUIa3Me
3a 15 MuHyT
OnwH aHanmms - OOVH KapTPUILK
6 KaHaJIOB /I OTHOBPEMEHHOTO
VI3MEPEHNS B PeXIMME «ITPOVU3BOJIbHBIN
BBIOOP»

HPYI’VIG nsMepdaeMbl€ I1apaMeTPhI.

ITpecenicun

Kapamnomapxkepnr:
BbIcCOKOUYyBcTBUTEIbHBI CPb, KK-Mb,
Muornodus, NTproBNP, [I-mumep.

HwviarHOcTHKa OepemenHOcTH: XI'H
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