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KoH1leHTpanmsa TponmoHMHA CBsA3aHa
C pa3MepoOM 30HbI MMOHEKpO3a.

UeM BpIIlIe YyBCTBUTEJIBHOCTh
TPOIIOHVMHOBOIO TecTa — TeM 0oJiee
panHue craguu VIM OH BbIABIIsIeT.
Hu3Ko4yBcTBUTEIbHBIE TEeCTHI
OVIaTHOCTUPYIOT TOJIBKO oO0mmpHbIe VIM







- KakoBo 3HaueHMe
% 99—0,1{1 IIPOLIeHTUIIN

11_141%1(, JIMPYIOILIVIX
KapauaibH
TPOMOHMHOB?




UTo Hy>KHO 3HaTh O BHICOKOYYBCTBUTE/IbHBIX
TPOIIOHVIHAX

99-as1 IpOLIeHTMIIb

(BepxHMI Ipeaesl HOpMbI MM

BepXHMM pedepeHCHBIV YPOBEHB)-
ypPOBeHb aHa/InTa, Iipv Koropom 99 m3 100
JIVILI, 3A0POBOV IIOIMYJIAIIVN

OyayT vMeTh OTpuiIaTe IbHbIN Ds.

1 ToJAbKO 1 13 100 mo>keT MMeTh

JIO>KHOIIOJIOKMUTEeIbHBIN Ds.



MKI/JI

10,0 oM
1,0 UM
0,1 OKC
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«TpornoHMH-0TpMIIaTeIbHBIX 00JIbIIIEe HeT»
HopmanpHabie ypoBHM hscTnT

Koadpnmment Bapmamym rpu 99-om npouesaTivn - 10%
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AHaIuTUYecKasi TOUHOCTh TeCT-CICTEM
AJIA OIIpede/ICHV CEPpACeUHbIX TPOIIOHMHOB

* YUem HIOKe KO3 DMIIVieHT Bapyaimn
(KB mwim CV) - pa3zopoc -
TeM BbIIIIe aHAJIMTIYecKasad TOUYHOCTh

* KB - Mepa oTHOCHTEILHOIO pa3dopoca
pe3yJibTaToB;

* KB = (SD /yposens cIn) x 100,
SD-craHnmapTHOE OTK/IOHEHVIEe
* [TocrarouHass TO9HOCTH - Ipm KB < 10%



Kakasi aHaimTM4iecKasi TOUHOCTh
TPOIIOHMHOBBIX TECTOB IIpMeMJI€eMa

Bricokass aHaIMTHMUIEeCcKasa

TOYHOCTDb
Tectbl c CV=<10% pexkoMeHIOBaHbI @

K VICIIOJIB30BAaHMIO B KJIMHMYECKOM

CV<10%
HpaKTHKe.
10%<Cv<20% (OB
_ >209
Tecrh1 ¢ CV>20% B KJIMHMYECKON HpaKTUKe CV>20% 0

Hwmzkasa agaanrmuaeckasi
TOYHOCTD

MCIIOJIB30BAaTbHCA HE 10/12KHBI.



MeHsbi111e pa30poc ~-ToOUHee AMarHo3

Vicrnosib3ysi TPOIIOHVIHOBBIE TeCThI,

CV koropsbix >10%, HO < 20%,

He00X0AVIMO IIOMHUTH O BHICOKOVI BEPOATHOCTM
JIO>KHOIIOJIOXKMTEIbHBIX U
JIO>KHOOTPWMIIATE/IbHBIX pe3y/IbTaTOB

IIPpVI KOHIIEHTpaIlVsAX TPOIIOHMHOB,
HaXOIAIIVIXCA B «Cepovi 30He»

VIJIVI B «30H€ COMHWMTEIbHOIO pe3yjibTara»

(0;11M3K0 K rpaHyIle HOpMaJIbHbIX 3HAYEHM).



Bo3MokHEBIE MexaHV3MBI «<HOPMa/ILHOI0»
BbICBOOO>K/I€HVsI TPOIIOHVMHOB M3 MMOKapAda

MajioMaciiTaOHbBIVI HEKPO3 MOLMNTOB
ATIOIITO3
HopMaiibHbIV MeTa00/I3M MVOLTOB.

BBICBO00 KIEeHVIE M3 MVOINTOB HPOHYyKIOB
HPOTEOININYUECKON Jerpadaiy TPOLIOHHOB

IloBpIlIIeHHANA HPOHNITAEMOCTDS KJIETOMHbBIX CIEHOK

O0GpazoBaHye 1 BEICBOOOYKIEHIC MEMOpPaHHBIX
Be3VKY/L.



hs cTn TecThI OT pa3HbIX HPOM3BOANUTEICN:
pasHble KOMIUIEKCHI aHTHUTEe I AJ1s1 pa3HbIX 3IMUTOIOB —
pa3sHble HOpMaJibHbIe ¥ AVarHOCTMYecKye ypOBHM

Figure 1. Factors influencing ¢ Tnl measurements,

~Copeprral pasanutole KOMNAeKCbl MOHOKAOHAAOHbLX dHInUniesn,

- VIMEIOT pas/Auunyio 4ybembuimessiocis i ey uaocs ;
= pastvre siiaueni 99-ou npoyeriniiy,
= pustivle sSHa4eHs OUdeHOCINUYecKkux ypobiien,
= pastivle a1eopummol UsMepers i uiinepnperauin pesyivinanob

«CpaBHeHVe a0CO/IIOTHBIX KOHIIEHTPALM TPOIIOHVHOB, II0/IyHeHHbIX C IIOMOIIBI0
TeCTOB pa3/IMYHbIX IPOV3BOANTEIeV, HEBO3MO>KHO».



Tvinbl TPOIIOHMHOBBIX TECTOB

ms - medium sensitivity - yMepeHHO dyBcTBVUTe/IbHbIE,
HINO BbI11ie 99-0m HHpoLeHIiin
hs high sensitive - BbIcOKOMyBCTBTEe/IbHbIE,
HINO aoke 99-om npoumeatiin - 2- 40 Hi/1;
, HIHO -0,01 - 0,2 ar/i1

T'ect HIIO, 5r/i1 99-as upouentiwib, %KBmipn 99 npoii.
Roche Cobas h 232 T'nT 50 He onpenessier
Roche Cardiac Reader cI'nT 30 He olpeaessier
Roche Elecsys hsin1 5,0 14,0 8.0
hs cI'nl PATHEAST Mitsubichi 1,0 2J0)0) 5,3

Siemens Tnl-Ultra 6,0 40,0 8.8


http://www.ifcc.org/media/218177/

COCTOHHI/IH, CBs3aHHBIE C IIOBbINII€EHVNEM TPOIIOHMHOB

Kaponoxmupypriudeckme IloBpe>xaeHne MoKapaa
BMeIllaTe/ IbCTBa C I'0esIbI0 KJIeTOK, COIPOBO>KIAI0IIeVics
BBIX0JIOM TPOIIOHMHOB B LM PKYJISIVIO

HexapanaisHast

XVIPY pIvist
Ilospexxnenne
MMOKapaa
Kimandeckass KapTHa
OCTPOVI MMOKapAMaIbHOM
Taxw-/Opammn UIIIeMMV, CBSA3aHHas
ApUTMIA C IMOBBINIeHEM /MM
CHVDKEeHVeM TPOIIOHVMHOB
CepieHas IToueunas
HEA0CTATOMHOCTDb

HEAOCTATOYHOCTDH



HenimmemMmmueckoe IOBBIIIIEHVIE TPOIIOHVMHOB

IIpranael noeimenns cI'nT B 514 ciiy4dasx, He CBA3aHHBIX C MMOHEKPO30M

PazamuHbIe MeTa0o/ImMuecKyie

OM00 1 J1erkmx 3% Hapyenvs 1%

Octprle HeBpoIOIMIecKe 3a001eBaHMs] 5%

Cepneunas

Tspkenasa rmnepreH3ust (% HeT0CTaTOYHOCTh 2 [ Y0

KapananpHasa 30/
¥ MbIIIIeYHAaA TpaBM:a]' Y

Kpnrndeckoe 3a001eBaHMe
(cemenic m ap.) 17%

I'mnoreHn3smus 27%



KopoTkyi repyon eV,
He CBsI3aHHBIN ¢ IBHBIM VIM,

BbI3bIBaeT ImoBbireayme hs-cI'n



hs-cTnT upw nimemn

inlcardiacitroponinifevelsiimedianiand interquartilerange) imeasured usingtheultrasensitive assaydromibaselineto dihiinipatientsiwithi
none(n =59 blueicircles) imildi(ni=2y greenitriangles) Jandimoderatesto=severe =55, redisquares) aschaemias

P=0.008 for trend

OT YMEpPEHHOW
MATKaA  no Tsxenon

None Mild Mod/severe




hs-cI'nl Tmpy crpecc - Tecrax HAlVIEHTOB ¢ MIIeMen

Severity of inducible ischaemia
® None PBesz
A Mid MdArkasi P=0.0047

B Moderate-to-severe QT yMEPEHHOW A0 TAXENOW
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UcxoaHble Cpasy
YPOBHM nocre crTpecca Yepes 2 4 Yepes 4 y

Baseline Immediately after stress 2h 4h




JyyBCTBUTEJIbHbI€ TPOMOHUHDLI

HwmxHun npegen onpeaeneHus - 0,001 — 0,1 Hr/n

[IpymMeHsoTCA ANA OLEHKMW:

HesoAbluon Tect
Ha ctpecc...

- TAXecTn ANCPYHKUNN
MUoKapaa

npu cTpecc TecTtax,

- pMUCKa KapAuOBaCKYyNsSpPHOWU
cMepTU B Te4yeHue 1- 8 net







hscTnT > 14 Hr/n (%)
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Number of affected vessels

Gensini score quartiles

KonnyecTtBO NnoBpeXaeHHbIX COCyaAoB KeBapTunu wkansl Gensini

hscTnT ( Hr/n)



hs-cTn 1 cradomapHbBIE 3400/ IeBaHA
KOPOHAPHBIX apTepyn

* [Ipy cradbVIbHBIX 3200/IeBaHVIAX KOPOHAPHBIX
aprepmmn

[ToBninieHHbIE hscTn

VIMEIOT 3HaAUVTE/IbHY 0 CBA3h:

$ C PVICKOM KapAVOBACKYJ/ISIDHOM CMepIn

* 11 cepAeTHOM HEAOCTATOMHOCTM,

* HO HE C pMCKOM MHQAPKIOB MyoKapaa



Kak oT/InmumnTh MilleMYIecKoe IIOBbIIIIEH e

BBICOKOYYBCTBVTEIHLHOIO TPOIIOHIHA
OT HeMIlIeMnIeCcKOro?

Tonbpko cepmmHbIe M3MepeHs!



Ec/iy noBbIIIIEHHBIV TPV [IEPBOM VM3MepeHMM

ypoBeHb hs-cTn BrI3BaH:

- CTAOMJIBHBIMM 3200/IeBaHVAMM KOPOHAPHBIX
apTepm;

- XpPOHMYECKOV CepaAe9YHON HeJ0CTaTOMHOCTBIO;

- HeCTaOW/IBHOVI CTeHOKapAven ¥ Ap. IpuYuHaMu;

TO HIPV CEpUIHBIX M3MepeHVsix ypoBHM hs-cTn

ITOBBIITIATHCA /HE dOJI2KHDBI

ITpw cepunnvix ismepeHnsix nosbinieHvie hs-cIn
yemo yxasvibaem wa VIM b ST.



AvHamyKa pas/inIHbIX TPOIIOHHOBBIX TECTOB
PV HOCTYIJIeHVN IIpv3Hakamy VIM
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IIpuBener v BHeapeHMe B IpakTnKy hs-cIn
K CHVDKEHWIO HeOJ1aronpusTHBIX M OB?




Validation phase Implementation phase

Diagnostic Threshold New Diagnostic Threshold

Reported to

ot Reported to Clinicians
Clinicians

|
0.20 ng/mL 0.05 ng/mL 0.20 ng/mL

Mills NL et al. Implementation of a sensitive troponin | assay and risk of recurrent myocardial infarction and death
in patients with suspected acute coronary syndrome. JAMA. 2011;305(12):1210-6.



Yem HyDKe HOorpaHaNaHbIN ypoBeHb clnl)

TeM 0oJ1bIIe BbIgBIeHHbIX IM BST
Tect hs cI'nl Abbott ARCHITECT
99-as1 iponeHTIIb ~ 12 Hi/1: €V = 20,8%

Validation phase Implementation phase
Cut - off - 200 51/ Cut - off - 50 =5r//1

1038 mamyenTon 1054 ranyieHToB

IToctrymmmg ¢ OKC Hocrymmim ¢ OKC

B 1euenye 1 roma B TexeHye 1 roga
HOBTOpHbIE VIV ViV cMepThb 1HoBTOpHBbIE VIM vy cMepTh:
= Y 750, eTnl < 50T/ -y 5% chs cInl < 50 =51/1

-y 24% cTnl > 200 w1/ -y 24% c hs cTnl > 200'H1/1.



hs-cTnl 29% increase

0.05-0.19 in diagnosis of MI

Mills NL et al. Implementation of a sensitive troponin I assay and risk of recurrent myocardial infarction
and death in patients with suspected acute coronary syndrome. JAMA. 2011;305(12):1210-6.



CHiKeHMe IOTPaHMIHOI0 YPOBHS > 99-o1 nipoueHTvIIN (12 HI/1)
HOBBINIAET KOJIMYIEeCcTBO Avaraocrpyembix VIM Ha 47%

hs cinlfALBb ot ARCHIMECH:
99-as npoueHTUNb — 12 Hi/5n GV =120,8%

2092 HaHMeHTa, HOHOBpeHMe £zl OKC 99th centile
hs clinl < 0,012, (vxi/)) - 988, (47%), == Dlagostic tresold
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(n=988) (n=88) (n=88) (n=88) (n=88) (n=752)
Troponin | concentration (pg/L)

Death or recurrent
N
v

myocardial infarction (%)
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> 0,050 Mo/t 752, (36%).
Ipn hs cInl 0,012 - 0,049
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buomapkeprl Hekpo3a Muokapza: 1950 - 2012

KK MB
PUA

nn%; V|I,|I|\(,|K AnekTpodopes
KK v N1ar
ACT KK Muorno6uH
npu UM nzodepmentsl KK Mb
npu UM
1950 1960 1970

UM kputepun

NMpaBuna
ans hscTn S-€ onpe-
aeneHuve
nv
cTnT cTnl/cTnT
npy UM cTpaTudukaums
pucka
cTnl 1-oe
npn UM onpegerneHve
v
1990 740]0]0) 2010
2-o0e
onpeperneHue

MM



Bceobime (yHMBepcaibHBIE) OOpeaeaeHns MHPapKTa
MyoKapaa. CoriacoBaHHbIE JOKYMEHTbI

Universal Definition of Myocardial Infarction
Consensus Documents

Laport casmarin documert

@ —— = XPINT
i | infarction - -
Universal defniton of N\Y"‘“t: arvey 0. Whia onbebad

k Force for

" wnpt "
010 e i R CONSENSUS DOCUNIN




I'mnokcms

O6m1as (global)mmemis
I'mnoniepdysna
KapmuoropakanpHasa
XUPpypIrusa

Knacemmaeckmn
UM ST/ UM b ST

IToBbimenmne morpedHOCTH O2
CrabmibHoe 3a00/1eBaHe KOPOHAPHBIX
aprepum

I'miepreHsws (MasIble COCYIbI)

Cmaswm,

DmOosIMs,

UKB,

KaponoropakanpHas xupyprisi

IloBhIIIEHVE TPOIIOHMHA

UM 1un 1. Vimme
1ocsie pa3pbiBa

UM 1um 2. Ve

He CBsI3aHHBIN C
Hapynienne 6aasca

KOPOHAapHBIN CI1a3M, 3
TUII0/TUIepTeH3UsA, aH

MM ™1 3. BHe3d
KapayasbHas C

VIM tnn 4. Ca3a
TpoMOO030M 1 pec

MM 1Hn 5. CBsa3a

Newby LK et al. J Am C
Dec 11;60(23):2427-63

Tune:r VIM




Tperbe BceoOIIee onnpeaenenvie ViM ycraHaB/IvBaeT, 4YTO:

- [IpeAHONMTUTENbHBIMY MapKepaMi Ajisi AviarHocTk VIV
apiassreorcs cI'n'T vy cIinl;

- 3HaYeHMs KOHIeHTpamyy ¢In A0I>KHbI BhIpaskaThbes

B HI/JI VJIVI IIT/MJT;

- HOBBIIIeHHAS KOHIIEHIpays ¢ln - 570 ypOBEeHb, P EBbIIIAOLIV

TaKOBOV IJI51 99-om IHPOIIEHTVIIV (10/1bK0 hs cl'n TecThl CII0CO0HBI OIPE/IessTh B
30POBOV HOLYJISII YPOBHV TPOIOHMHOB i1 99-011 IIPp O e HIIIN);

- KOHKpeTHbIE 3HauYeHV5 KOHIIEHTPpaLy TPOHOHIHA, XapaKTepHbIe
I 99-01 PO eHTVIIV, yCTaHOB/ICHHBIE P OM3BOAMIEIEM,
BKJIIOYAsi TAKOBbIE [Jisl MHOLVIX BbICOKOUYBCTBIE/IbHBIX TECIOB,
MOLYT OBITH HaMAEHbI B MHCIPYKIIVAX K Tecram
VIJIVI B HEHABHVIX LIy OJIKaLIVIsIX;
- Tobvbiesue i CHUKeHIe IKOHRYeHinpani imponoHuob

110 O1HoOUeHIo) ¥ Ypo b0 99=0u npoye iy

CyllleCTBEeHHO AJisi AviarHo3a OVIM:



Tpetnse BceoOI1Iee oripenesienne VIM ycraHaB/IviBaer, 9YTo:

OnrnmanpHOe 3HaveHMe CV nipn 99-om nponesTin - 10%;

VICII0JIb30BaHVie TeCTOB,
He nMemyx apv 99-om npoueaTmian CV =/< 10%,

AesiaeT oIpeaesieHNe 3HAUYMMbIX M3MEHEeH VI TPOIOHIHOB
ypOBHEN DoJjiee TPyAHBIM ,

HO HE IIPUBOANT K JIO?KHOIIOJIO?KUTE/IBHBIM pe3yJ/ibTaTaM,

- TecThbl ¢ CV > 20% npn 99-om nporeHTmIn
VICII0JIB30BaThCsI He A0 IDKHBI



Kpnrepvin VIM Tvima 1 v Tviria 2

«BrIsABIIeHE nObGblLIeH A

W/ Uiy cHUMeHys 3HaAIeHWUN
KOHIIeHTpanmun KapauoMapkepa
[mpennouTiTe TFHO KapAMaIbHOIO
TporoHmHa (cTn)],

no Kpauteu mepe,

Ha OJHO 3Ha4YeHWe

BbIIIe 99-011 IPpOLeHTIIN,
COOTBETCTBYIOIIIEN

BepxHeMy pedepeHcHOMY
3HaYeHMIO0».

+ 1 myin 6oJiee IPM3HAKOB M3 5

1. CMIITOMBI MIIIEMU.

2. HoBoe (1131 mpeamnoIoXmuTeIbHO
HOBO€) 3HaUYMTeIbHOe

n3MeHeHMe cermeHTa ST v 3yoma T,

VIV 0J10Kaja JIeBoVi HOOKKM my4Ka ['ica.
3. IlosiBjieHVe IIaTOJI0TMYeCcKOro 3yoma Q.
4. [TomotHMTEIbHAS yTpaTa
JKVM3HECII0COOHOT0 MoKapaa MIn
pervoHajibHOe HapyllleHVe IIOABV>KHOCTI
MMoOKap/a, JoKa3aHHbIe IyTeM
BU3ya/Iv3alnm (MMaa>KMHTA).

5. O0Hapy>keHVie BHyTPMKOPOHapPHOTIO
TpoMOa IIpm aHrMorpadmn

VI IIpV1 ay TOIICUTA.

Detection of a rise and/or fall of cardiac biomarker values
[preferably cardiac troponin (cTn)] with at least one value
above the 99th percentile upper reference limit (URL)

KoHnKkpeTHEBIe KOojIMuecTBeHHbIe KPpUTEpn
IIOTPAaHMYHOIO YPOBHA VI AVMHAMMKN IIOBBIIIEHVIs
He yCTaHOBJICHBI!



Kpurepum VIM, cBA3aHHBIX C KapAMOXVPYpIven

Twum 4a. VIM, cBsi3araHbI ¢ YKB

IIpv vicxomHOM HOpMaIbHOM cTn

5 x 99-aa npoyenmuiv B TedeHue 48 u mocize UKB
ITpw vicxogHO IOBBIIIIeHHOM ¢ In -

-  IIOBBIIIEeHVEe 1McX0aHoro cIn > 20%;

Ty 4b. VIM, cBsA3aHHBIV ¢ TPOMO030M CTeHTa
«2 2 x 99-aa npoyenmuivy,
+ HaJjuye TpoM0Oa, HOATBEepP KIeHHOe

aHTVorpad i N ayTorcuen

Tyvii 4 c. VIM, cBsA3aHHBIN ¢ pecTeHO30M nnocsie YKB

- Hasmume = 50 % CTeHO030B, OolIpeesisieMbIx aHrvorpadmen
- WV KOMIUIEKCHOe IIOBpeXXaeHVe, COIIPOBOXKIaroleecs
IIOBBIIIIEHVIEeM 11/ VI cCHYDKeHVeM cI'n >99-o11 ripoleHTIn
npu omcymcmbuy APyrvix 00CTPYKTVBHBIX CTAOVUIEHBIX
3a00JIeBaHMYI KOPOHAPHBIX apTepyil OOJIBIION TSDKECTH,

- JIN0O TI0CIIe YIAUHOI'O PACKPBITIS CTEHTa,

- 10O B pe3ysibTaTe yCTpaHeHVs CTeHOo3a

KOPOHaPHOV apTepiyt 6aJUIOHHOV aHIMOIUIACTVKON

(<50%).

Twun 5. IM, cBsa3aaabn ¢ AKIII
IIpv vicxomHbIM HOpMaIbHOM Th:
> 10 x 99-01 IpOLIeHTIIIb B TeYeHVe

48 g mociie onepann

+ 1 v 0oJ1ee HOIOIHMTEIbHBIX
IIPU3HAKOB:
- II0sIBJIeHVie IIaTOI0TMYIecKOoro 3yoma Q

vy O0sI0Kaga JIeBOV HOKKM my4Ka I'mca,

- aHrMorpadiecky HOATBep KaeHHas
OKKJIFO3¥151 HOBOIO IIIyHTa

- VIJIVI HATMBHOVI KOPOHAPHOM apTepwn,

- yIpaTa >XM3HeCII0COOHOT0 MIoKapaa
- VIJIVI peIrVIOHAJIbHOE HapyIlleHve
IIOABVIKHOCTVI MMOKapaa, J0Ka3aHHbIE
IyTeM BU3yaIm3aummy (MMaaKMHTa).



HOBBIV AVIarHO CIVMHECKIVI KPVITepyi
NMbBST

PasimmuaHast AHaMka
B 3aBMCHMOCTI OT Pa3INIHbIX
McxOAHbIX ypoBHen hscln,

HO HE KOHKPETHbIV HOI'PAHNYIHbBIV YPOBEHb



International Federation
of Clinical Chemistry
and Laboratory Medicine

IFCC - 2104

MexnynapogHasa degepansa KiaiHM9IecKom XxviMmm,

KapmaHnHubie maMaTKm
I10 BHEAPEHIIO

BbICOKOYYBCTBMUTE/IBHbBIX TPOIIOHMHOB



IMPLEMENTING HIGH-SENSITIVITY
CARDIAC TROPONIN ASSAYS IN PRACTICE

The 99t Percentile Value is Universally Endorsed
as the Reference Cut-off to Aid in the Diagnosis of
Acute Myocardial Infarction (AMI)?

Key Components to Implement High-Sensitivity

Cardiac Troponin (hs-cTn) Assays In Practice

99 percentile should be determined in a healthy
population'?

* 99" percentile from either peer-reviewed
literature or from manufacturers’ product
information are acceptable

* 99" percentile for hs-cTn assays should be
measured with an analytical imprecision of <
10% (% CV; coefficient of variation]'?

* hs-assays should measure cTn above the limit of
detection in 2 50% of healthy subjects?¢
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IMPLEMENTING HIGH-SENSITIVITY
CARDIAC TROPONIN ASSAYS IN PRACTICE

Factors That May Influence hs-cTn Assay 99"
Percentile

Age - cTnincreases with increasing age, especially
above 60 y*

Gender - Men have higher values than women34&
Assay Method - The 99 percentile should be
determined for each assay, as assays are not
standardized

Specimen Type - The 99 percentile should be
determined for serum, plasma and/or whole blood.

99" Percentile Values Should be Established or

Confirmed

With the appropriate statistical power for each

gender [men and women]:

* Using a minimum 300 male and 300 female
subjects [by gender] if establishing 99"
percentiles?

+ Using a minimum of 20 subjects if confirming
99" percentiles?

With an appropriate 1-tailed nonparametric

statistical method?
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BHenpeHMe BbICOKOUYYBCTBUTEIbHBIX TPOIIOHMHOBBIX TECTOB B IIPAKIVKY:
Pexomenmanmmn MexxanyHapoagHomn Penepaunn Kiomandeckon Xmumnmn, 2014

3HadueHMe 99-011 HpOLEeHTMIIV MeeT BceoOIIee
IIpy3HaHMe Kak pedepeHcHBIN cut-off ypoBeHb,

noaaep xuBarommi auarao3s OVIM (1)

OcHOBHBIE KOMIIOHEHTbI /17151 BHeApeHMs hs ¢ITn

TECTOB B IIPAKTHUKY.

99-as1 IpOLeHTVMIIb A0/KHA OBITh yCTaHOBIeHA

B 3J0POBOVI IIOITYJISIIIM (1,2)

3Ha4veHMs1 99-011 IPOLIeHTMIIV 13
peLeH3VpyeMon JInTepaTypbl MIn

OT IIpOMU3BOANTEISA IIpVIEM/IEMbI

99-as1 mpoeHTMIIb JOJIKHA M3MepPAThCs C
norpemHocTbI0 < 10% (% KB) (1,2)

hs-TecTnI HAOJI2DKHBI USMEPATH cI'n BbIIIIe HM>KHEr 0

npenaesia onpenenenmsy = 50% 310poBBIX
VIHIVMBVIOB (2,3,4)

DaKTOpBI, KOTOpbIe MOI'YT BJIMATH Ha

onpenesaeHve 99-0y OpoLeHTVIIN

Bospact - ¢cT'n noBeIIIaeTcss ¢ BO3pacroMm,
0co0eHHO, mocsie 60 ger (5).

Ilos1 - y My>kuvH 00Jiee BbICOKIe 3HaUeHMsI, YeM y
JKEHIMH (3,4,6).

Metoa n3mepeHsi - 99-as1 poOLeHTM/Ib JOJ/DKHA
OBITH ycTaHOBJIEHA [JIsI KK OT0 TecTa, Tak Kak
pa3aMdIHbIe TEeCThl He CTAaHAAPTV30BaHbI

Tyun obpasna - 99-0s1 IpoHeHTIIIb J0/>KHa ObITh
CTaHOBJIEHA JJIs1 CBIBOPOTKM, IIJIa3MbI i/ VIV AJ1s1

[IeJIbHOVI KPOBM
99-as1 IpOLeHTMIIb JOJKHA OBITH yCTaHOB/ICHA

VIJIVI HOATBEP KAeHa

C IOJIKHOV CTaTVCTMYECKOV TOYHOCTHIO IJISI Ka>KI0Ir0 I10jIa

- 17151 ycraHoBIeHVs 99-071 OpOLeHTMI He00X0AMMO
mcciaegoBaHme He MmeHee 300 my>xunH v 300 >xeHIIMH (3)

- 151 moaTBep>KaeHsA 99-011 IpOoLeHTI/IM He00X0 MO
mccaegoBane 20 MHOAMBMI0A

C mcrio/1p30BaHeM HOAX0AIIero
HeIrapaMeTpMYIeCKOTr0 CTATVCTMYIECKOT0 aHaIM3a (2)



USING HIGH SENSITIVITY CARDIAC
TROPONIN ASSAYS IN PRACTICE

Changing values suggest acute myocardial injury. However, acute myocardial injury is not always
an Acute Myocardial Infarction ([AMI) !

Distinguishing acute from chronic c-Tn elevations using high sensitivity assays requires serial measure-
ments to detect significant changes.

Key components for detecting rising and/or falling values are:

Obtain samples for cTn on admission and as clinically indicated. At present 3 hour intervals seems most
reasonable.”

A change in values (delta) can be reported as a percentage or absolute concentrations between serial
measurements.

Deltas must be calculated with values from the same cTn assay.?

Key considerations for interpreting deltas:

The larger the delta, the higher the specificity (i.e., the lower the sensitivity] for acute cardiac injury, inclu-
ding AMI.*

The lower the delta, the higher the sensitivity [i.e., the lower the specificity) for acute cardiac injury, inclu-
ding AMI.#

Delta values are dependent on the cTn assay used and the timing interval used.

All groups involved in the clinical care of patients should decide conjointly about what criteria should be
used and possible exceptions to their use.

AMI diagnosis

AMI is an appropriate diagnosis if there is a change in cTn values measured with high sensitivity assays of
a magnitude appropriate for the assay being used with at least one result exceeding the 99" percentile in
the appropriate clinical situation.’

Practical tips

Correlate the cTn values with the clinical characteristics of the patient.

Recent reports suggest that an absolute delta (in ng/L] may be superior to a relative [percent] delta®:.
Patients who present late after AMI may not manifest a change in values.”

When in doubt, obtain additional data including further serial hs-cTn results, as appriopriate.

At present, it appears that in some patients, clinical judgement will be necessary to modify and/or au-
gment the results of delta calcuations.®”

To date, there is no expert consensus guidance on a procedure for establishing or confirming delta values.
Until this is available, institutions should agree on a delta value based on available data (peer-reviewed
journals, manufacturer’s documentation], for individual cTnl and cTnT high sensitivity assays and then
modify based on experience and feedback.
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Vicriosib30BaHVe BHICOKOYYBCTBVUTE/ILHOIO TpoioHMHa B npakTuke: IFCC , 2014

VIsmeHsIo1yiecsi 3Ha4YeHMs1 yKasbIBalOT Ha OCTpOe MOKapAvaibHOe HOBpe KaeHe.
U151 pasiadaeHns1 OCTPOro HOBBIIIEHNS OT XPOHMYECKOI0 He0OOX0AMMBI cepyUTHbIe M3MepeH s,

BBIABJISIIONINE CylllecTBEHHBIe (significant) n3MeHeHwMs1.

KiiroueBble KOMIIOHEHTHI /151 BISIBJICHVM IIOBBIIIIEH VIS VJIV CHVI>KeH Vs 3HaueHm hscTn:

- Bo3pMm 00pasen KpoBwm AJIsi M3MepeHNs ¢ I'n Ipy mocTynyleHnn anyenTa. B Hacrosmiee
BpeMsi AJIs1 CiIedyIOIero M3MepeHsi MHTepBal B 3 9 IpeacTaBiisieTcs Hanbosiee
000CHOBAHHBIM (2)

- VI3MeHeHWe 3HaUeHMV KOHIIEeHTpallMii Me>XXay V3MepeHMsIMM (IeIbTy) MO>KHO BbIpakaThb B %0
VJIVI B aDCOIIOTHBIX LI pax.

- SHaYeHM [eJIbTHI cjIeyeT BbIUMCIATh TOJIbKO [PV M3MepeHNMsiX, IPOBedeHHbBIX ¢ IIOMOLIBI0

OJIHOTO ¥ TOI'O >Ke TecTa (3).

KrnroueBble peKoMeHAAlIVV II0 MHTepIIpeTaIi aeIbThI:

- Uem 0Oos1bIIIe Je/TbTa -~ TEM BhIIIEe CHeIM@MIHOCTD (T.€., HV>Ke UyBCTBUTEIHHOCTH)

110 OTHOIIEHNIO K OCTPOMY KapAnaabHOMY IOBpeXXaeHNnIo, BKiiodasa OVIM @).

- Uem MeHBIIIe [IeIbTa - TeM BBIIIIe UyBCTBUTEIBHOCTH (T.e., criendpMIHOCTH) II0 OTHOIIIeHWIO

K OCTpOMY KapAVaJIbHOMY HOBpe>KaeHIo, BKiaouass OVIM ().

- 3SHaYeHMsI AeJIbTHI 3aBUCAT 0T hscTn TecTa 11 0T MHTepBaia MeXXay M3MepeHMsIMN

- Bce rpynnei, ydacTByIOlye B OKa3aHMM MeAMIIMHCKOV IIOMOII, JO/I>KHBI COBMECTHO pelInTh,

KaKye Kpurepmumn cdIieAyerT IIPVMEHSNTHb M KaKMMW MOL'yT OBITH VICKJTIOYUEHVISI M3 VIX IIpVMEHEH V51



Vicriosib30BaHVe BbICOKOYYBCTBUTEIBHOIO TPOHIOHHA B ipakTnke: [IFCC, 2014

narao3 OVIM.

OVIM sBisieTcsi COOTBETCTBYIOIIVIM AMAarHO30M ec/Iv M3MepeHHBbIe 3HadeHwst hscTn Tecra ¢
Pa3MepHOCTHI0, COOTBETCTBYIOIIIEN VICII0Ib3yEeMOMY TeCTy, II0 KpartHe Mepe, Ha OIMH pe3y/IbTaT
HpeBbIIAINI 99-yI0 HIPpOLUeHTM/Ib PV OGJHOBPEMEHHOM HaJIM4MM COOTBETCTBYIOIIen

KJIVTHMYECKOM cnuTyanmm

IIpakTueckye coBeThl

- Koppennpy ypoBEM cT'n ¢ KIMHMYecKOM xapaKTepycTMKaMy HaljieHTa

- HemaBHMe maHHEBIE ITOKA3BIBAIOT, UTO a0COIIOTHAS [AejIbTa (HI/JI) Mo>Ke HPeBOCXOOANTh
oTHOcUTEAbHYIO (%0) (5,6)

- Y manyeHTOB ¢ II03AHMM HocTymieHeM nociie OVIM MokeT He ObITHh MaHWMdecTalyy M3MeHeHs
ypoBHen cIn (7)

- [Ipm coMHeHMsIX IIOJIyY M AOIIOIHMTe/IbHbIe JaHHble, BKII04Yasi JajlbHeNIIe cepuitHble M3MepeH sl
- B HacTos11IIee BpeMs1 IOAB/IAIOTCS JaHHbIe, UYTO /151 HEKOTOPBIX IIallVIeHTOB MO>KeT OBITh
Heo0X0AMMBIM KJIMHMMECKOe yccaeaoBaHe AJIs1 TOT0, UTO ObI M3MEeHUTD VJIN CMTYNTH
pe3y/IbTaThl BbIYVC/IEHVSI AeIbTHI (3-7)

- B HacTosi1IIee BpeMsl y 3KCIIEpTOB HeT KOHCeHCyca, KaK ycTaHaBJIMBaTh WJIV IIOATBEP>KIaTh
(mMarHOCTMYeCcKVEe) 3HAUEHWSI AeIbThL.

- 1o Tex mop, MOKa TaKOV KOHCEHCYC He JOCTUTHYT, yIpe>KAeHNsI MOTYT IPVMHMMAaTh B KauecTBe
3HaYeHMI AeJIbThI JI1 MHAVBUAYyaabHbBIX cI'n m hscTn TecT mocTynHbIe JaHHbIe (peleH3MpHyeMble
JKypHaJibl, MTH(OPMAIIMIO OT IIPOV3BOAMTEIEVI TECTOB) ¥ 3aTeM MOAMQMIPOoBaTh X Ha OCHOBaHMM

OIIbITAa M OT3BIBOB



EBpoLeicKoe Kapao/IOLHecKOe 001 eCTBO:
PazaHasa AViHaMyIKa B 3aBVICVIMOCT OT PasiiiaHbBIX
MCXOMHBIX ypoBHen hscln, Ho He KOHKpeTHbI cut-oft

OcTpas cepaeYHas Goab

McxopHbii hs cTn Mamepetne McxopHbii hs cTn
= 99-0i1 NpPOLEHTHAM MEK NOCTYTIASHHK > 99-0 NpOLLEHTHAM

Yepes Juaca

hs cTn > 99-0f1 + nosbiLLeHWe - Hekpos ; hs cTn > 99-0i1 + NosbiLLEHKE
> B0% yposHa 99-0i1 NpoLL. MHOKQpAQ > 20% MCxoAHOTO YDOBHA

He obaiaressHo
(opfional)

He ofazaresbHo Yepes
(optional) 4 4acos

hs cTn = 99-01 + MNOBLILLEHWE MNpusHaku hs cTn = 99-0i1 + NoBbILLEHWE
> 50% ypoBHa 99-0i NpoLL. HLIEeMHMH > 50% ypoBHa 99-0i NpoLL.




Viimemmaeckoe M HeMIlleMmnuecKoe IIOBBIIIIEeHIe TPOIIOHMHOB

MoBbiweHue cTn

" UwemMunueckoe He nwemnyeckoe
_ : ]

Mpsamoe
He UM noBpexaeHue

/ \ MuoKapaa

He OKC | | uch ! KapanansHoe CuctemHoe

Knaccuueckun 3acTonHasn ceppevHas MVNbMOHADHAs SMEonMs
UM ST/ UM B ST HeJoCTaTOYHOCTb Ty P
OKCUYHOCTb
UHdekuusa A
— - - AHTpaUUKNUHbI

e == — - BupycHas kapanomuonartus
He KopoHapHbIN KopoHapHbii BocnaneHue

. . - Muokapaut

- Mepukapgur

TpaBma

- Xupyprus

- ONeKTpoLoK

Aonauua

OHkonorus

CtpeccoBas kpagMomuonaTus

UHdunbTpaunoHHbIe

3aboneBaHus

TpaBma

- Tynasa TpaBma rpyam
3acTonHas cepae4vHas
HeAOCTaTOYHOCTb
(nepenonHeHue o6bLema)
PeHanbHas He[OCTaTOYHOCTb
Cencwuc,

UHcynbT,
Cyb6apaxHounpanbHble
remopparmm

MoBbiweHue notTpebHocTn 02
nokcus CrabunbHoe 3aboneBaHue
O6was (global) nwemua  kopoHapHbIX apTepuit
unonepdy3us 'nepTeH3us (manbie cocyabl)
KapauotopakanbHas Cnasm,

XUpyprus Ambonus,

YKB,

KapanoTtopakanbHas xvpyprvs

AHanuTunyeckoe

Newby LK, Jesse RL, Babb JD et al. , ACCF 2012 expert consensus document
on practical clinical considerations in the interpretation of troponin elevations: CBSI3aHHOE C TeCTOM CBssaHHOe ¢ o6pasLom
areport of the American College of Cardiology Foundation task force on - Hu3Kasi TOYHOCTL = reTepoq;vmbele aHTUTena
Clinical Expert Consensus Documents. - MHTepq)epeHu“ﬂ

J Am Coll Cardiol. 2012 Dec 11:60(23):2427-63 - Ownbka kanMbpoBKM




AjIropmUTM MHTepIpeTanym HoseimeHns hscTn

[NoBpexaeHne mnokapaa,
cTn > 99-011 NpoUEHTUNN

e

A

OcTpoe noBbileHne cTn,
MoBbILLEHWE UINN CHIDKEHNE
NpU CEPUIAHBIX N3MEPEHNAX

Na Nwemnyecknn mexaHnam? Het
UcTopus 6onesHn, KT,

NUMa>XUHI xapaKTeprm ana
MMOKapﬂMaﬂbHOﬁ nemMmmn

KnuHuyeckas kapTuMHa paspbiBa
aTepocKnepoTMyecKon bnaLkm

M tmna 1

I

MaTonoruum, He CBA3aHHbIE C
3ab0neBaHNsMI KOPOHaPHbIX
apTepui: aHemusi, TaxuapuTMus,
TSDKenasi rMnepTeHsus U ap.

'

WM tnna 2

'

OcTpoe HeuweMnyeckoe
rnoBpeXxaeHne M1uokapaa,
T3JA, ocTpas cepaeyHas
HEe0CTaTOYHOCTL U Ap.

XpoHu4yeckoe nosbileHve cTn,
CTn NOBBILLEH, HO HE U3MEHSIETCS
NpY CEPUIAHBIX N3MEPEHNUAX

Bo3moxHoe cTpykTypHOEe
3aboneBaHve Muokapaa,
peHarnbHasa nartonorns

Cnenyn npasunam
Tepanum OUM

KoppekLmsa ycTaHOBMNEHHON
naTosiorMmn; PEKOMeHAYN
acnupuH u 6eta-6rnokaTopbl

Tepanusa naTonoruum, CBA3aHHON C
noBpexageHneMm Mmokapaa;
TPaKTy’h TPOMOHUH Kak
NPOrHOCTUYECKNIA MapKep

HasHaub axokapguorpaduio




KOI‘,D;a dieayer Ha3Ha4dThb BBICOKOYYBCTBUTE/IbHOE
3MepeHme TpOoIIOHMHaAa

ITock07IpKy HOBBIIIIEHHBIV TPOIIOHVH He sABJIsAeTCs CTPOro caenydmaeckmnm

it VIM, ero smepeHmne cjieayeT IPOBOANTH TOJIBKO PV HAIMYIMV KIAVHMYEeCKIX
yKa3aHMV Ha rogo3pesaembin ViM;

HawBpIcini mpyopmTeT MeeT Ha3HadeHMe hs vi3MepeHMs1 A1 AVarHOCTVKNI
VIM npv cMMIITOMaXx, yKa3bIBAIOILMX Ha MIIIEMIIO V1 IIPV HeAVarHOCTIMIeCKOMI
kaprrHe OKI;

TponoHnH peKoMeHAyeTcss M3MePATh Il auarHocTukn VIM y nmaiyieHToB

¢ XITH, umeroumux cumnmomst IM (He3aBVMCHMMO OT TS>KeCTH peHaTbHBIX
HapyIIeHW);

ITpw oTcyTCTBMM ClienaIbHBIX MEPOLIPVATIN, PEKOMEeHIYyeMbIX PN
HeMIeM9eCKOM IIOBBIIIIeHVV TPOIIOHMHOB, pyTMHHOE VM3MepeHye TPOIIOHHOB B
HenIIeM9IecKMX KIVMHMYEeCKMX YCI0BVAX e peKOMeHIyeTcs

3a MICKJIFOYEeHVEM:
Vi3MepeHVs TPOIIOHVMHOB 1JI51 HPOTrHO3MPOBaHMs COCTOAHVS HalyeHToB ¢ XbII

- 3MepeHMs TPOIIOHMHOB Yy Hall/ieHTOB, HaXOOsIIVXCcsA Ha XMMoTeparn

" y>Ke MMeIOIyX MMOBpeXKaeHsI MMOKapaa, BbI3BaHHbIE papMIIpenaparamm
JIroboe nobuvimene ypobHew mponoHuHob6 c643a1H0 ¢ NPoHO30M
He0AACONPUANHBIX UCX00006 biie 3a6ucumociny om ux npudunl.



BpIcOKOUYyBCTBUTEIbHOE VI3MepeHVie TPOHOHHA
PV XPOHMUIECKOV CEpAeIHOM HeTO0CTaTOMHOCTH

VIsamMepeHMe TpOIIOHMHA MO>KeT IIPVIMEHSITHCsI C 11eJIbI0
Hporuo3uposadus passurnsa XCH;

y nanmeHToB ¢ CH ¢ coxpaHeHHOV Wi He COXpaHEeHHOM dppaKImumn
BbIOpOCa IOBBIIIIEHHbIE TPOIIOHMHBI MMEIT IIPOTrHOCTIMYIEeCKOe
3HaYeHMe /IS OIIeHKV pViCKa CMEPTHOCTNM VMJIM TOCIIMTAaIVI3alIvVL;

YPOBHM TPOIIOHWMHA, IIpeBbIIaromye 99-yio npoueHTI/Ib, CBsI3aHbI
C BBICOKOVI BepOATHOCTBHIO He0JIarOIIpmsiTHOIO VICX0/a;

npv CH npmyavHbl HOBBIIIEeHM:A ¢ In Beimie 99-01 IIponeHTIIn
MOI'YyT OBITH pa3HBIMM M BbI3BAaHHBIMV KaK KOPOHapHBIM,

TdK M1 HE KOPOHAPHBIMW ME€XdHVM3MaMW,

- XOTs1 IIOBBIIIIEeHHbIE TPOIOHMHBI MMeroT ripv XCH
IIPOTrHOCTMYeCKOe 3HaYeHMe, OHV He ABJIAITCIA MapKepamm

anddepeHIMPYIOMIMMI MIIIeMUUecKYyI0 NIV HeVIIeMIIecKyo
srmosiormo CH



BricokoudyBcTBUTEIbHOE M3MEepEeHVIe TPOIIOHHA
IIPV OCTPOVI CeEpAEIHOM HETOCTATOUHOCTM

-  Ipv OOCTyIJZIEHWM HaleHToB ¢ ipmu3HakamMy OCH TpormoHWH J0/I>KeH ObITH CPOYHO
V3MepeH AjIs1 OBICTPOro HOATBep KAeHM iy uckiirodeans VIM tuma [
-  IOBBILIEHHbIE TPOIIOHMHBI BCeraa J0/DKHBI MHTepIPeTUpPOBaThCs ¢ 00IBIINM
nogospenvem Ha VIM tmia I, ocobeHHO mpn:
a) IOBBIMIEHMV VIV CHVDKEHMV 3TOr0 MapKepa,
0) TMOVYIHBIX CMMIOTOMAaX MIIIeMUV PV HEMHBA3MBHOM TeCTMPOBaHMM MJIV P,
B) OYeBMIHOV HOBOM yTpaTe PyHKIMY MUoKapaa;
- BceoOiee omnpeaesieHne VIM npeaycMmarpyBaeT, UYTO O4HO TOIbKO HOBBIIIICHVIE
TPOIIOHMHOB, 0e3 Ha/Inuysi 0c000 OroBapvBaeMbIx JOIIOIHUTEIbHBIX IIpM3HaKkoB VIM,
He J0CTaTOYHO IJ151 BbIsABJIeHMs amarHos3a VIM, vin tuna VIM, mam sTuosiormm
IOBBIIIeHVsI TporioHnHOB npu CH;
-  npu OCH TpomnoHmH Bbliie 99-011 IPOLUEeHTIIV, CBA3aH C BBICOKOM BepOsTHOCTBIO
He0/1aropmsATHOIO 1cx01a, 00jIee BBICOKVE KOHIIeHTpalyy TPOIIOHVHA CBsI3aHbI
¢ 00J1ee HeOIAarONPVMATHBIMI MCXOdaMM;

-y IOCOMTaJIM3MPOBAaHHBIX IIALVEHTOB B OCTPBIX CJIydasiXx ypOBHM ¢ I'n MoryT
IOBBIIIATHCA Y PN JIEYeHMU CHVKATBCS;

- IaTTepHBI BICBOOOXKIEeHV: TPOIOHMHA B IVMPKYJIALMIO He MOIYT HPUMeHAThCS A/15
3aKJIFOYEeHVs 00 Mx KOPOHApOM MJIVi HEKOPOHApPHOM MeXaHWV3Me V1 HMKaKVX
IpearojiokKen o Hasmmann vy orcyrcreuy OKC Ha ocHOBaHMY 3THX IIaTTEPHOB
AeJiaTh He cjieayeT



KinmHmnm4decKkoe 3HaUueHMe HemIlIeMmuecKi IMOBbIIIIEeHHBIX
BbICOKOYYBCTBUTE/IbBHBIX TPOIIOHVHOB

b 0011Ien HOoMy A 1 Cpeay aMOoy/IaTOpHBIX HAIlIEeHTOB
hs-cI'n BbIsIB/IAA€T JIVAILL
CO KCTPYKTYPHBIM» HOBpPE KAeHEM MioKapaa

VI HOBBITINEHHBIM PVICKOM JIETA/IBHOCTM



hs=cl'n - HpeaKTop CMEPTHOCTI
B 3[OPOBOM HOILY TSI

Outcome (Death) in 70 years old men, with or without CVD,
in relation to cTroponin | (AccuTnl)

p<0.0001

p<0.0001
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>0.039 >0.02-<0.04 <0.021 >0.039 >0.02-<0.04 <0.021

Healthy Diseased

_ Hao0maronenne - 10 s1reT
cTroponin I, ug/L




IIviarHo3bI IIAIIMMEeHTOB,
OCTYyIIMBIINX B nogo3peHneM Ha OKC
¢ hscTnT > u < 99-o1 nporeHTMIN

3327 marmMeHTOB,

hscTnT < 99-on nponerTivmi, He-OKC; 75,6%

N

hscTnT > 99-o11 nmponeHTIIII,
He-OKC, 13,5%

HecrabuiapHas

crenokapaust; 4,9%

NMST; IM ST;
1,8% 4,3%



Prick cMepTHOCTH OT BCex MPMYIMH OpU
(A) mmemmaeckom 1 (b)HenIireMaecKkoM MOBBIIIIEHMM
hs-TponnoHHOB

n=1530 . . I:I Kpome paHHEro BhISABIEHA

KonuuyecTtBO

nawlmMeHToB MeguaHa - 524 MepuaHa - 76,9 MepguaHa - 10,9 0OJIBIIICI0 KOJIVTMecTBa HAlIMEHTOB
300,7-1203,8 50,5-116,5 7,3-15,8
( : ‘ : ARG C VIVIBST,

25

Ha6niogeHue BBICOKOYYBCTBUTE/IBHbBIE TECTbHI

3ropa BBLISIBJISAIOT ellle 0OoJIbIiiee
20

KOJIVYeCTBO JIVII

C HeVIeMyIe CKIIMIL

15 CTPYKTY PHBIMI HOBPE KIS HVSIMI
MMOKApP/ia, MMEIOIIVIMVL PVICK
JIETa/JILHOCT B JIBA pasa
IIPEBBIIIAIOIIVIVI TAKOBOM

Y, JIVALL, C MAIIIE MIIYIE CKVAMVA
IIOBBIIIIEHHBIMVA
BBICOKOMYBCTBUTE/IbHBIMM
TPOHOHMHAMMI




OTHollIeHVe PVICKOB BHE3aITHOM

(o

KapauasyibHoOu CMepTu

hscTn - npeaAMKTOp BHE3aIHOM KapAVaJIbHOM CMEPTM

=
—
m
)
-
=
3
=]
=
1]
o
c
g
o
e
3
W
b
=}
v
9
'
u
o
—
[
™
1]
=

<50nr/mna 5,01-12,09 /M

P <0.0001

trend across deciles

reference

AR R EERIEIEEEERER AR N AR SRR AR AR R AR L arErsramdErrEramEsdrErEEaEraE.
H ] ] H

<5.00 pg/mL 5.01-12.09 pg/mL >12.10 pg/mL

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

BKC
~ 20% ot
00I11IeV CMepTHOCTY,
~ 50% ot
CepaevHO-COCYyaVCTOM
CMEepTHOCTM

4431 amOys1aTOPHBIN
HaleHT,
HaO1rogenme 13 j1et,

BKC - 246 ciiy4aes



HemnimmeMmmuaeckoe 1 mMiieMimmdecKoe IIOBbIIIIEHVIE
BbICOKOUYBCTBMUTE/IBHBIX TPOIIOHMHOB.
KIIMHNMYECKOE 3HaAYECH1IE

Hs Troponin

Chronic myocardial injury Acute myocardial injury

XpoHHndeckoe Octpoe noBpexaeHne
MoBpeXXJIeHne MMOKapaa
MMoOKapia

Bue3zammuasn

KapavaabHas
cMepTh MM B ST

Time (years) Time (hours)

Bpewms (rogbl) . ) Z e Bpems (4yachl)

Lowest dectection level

HyvioxHM Ipeaes omrpeaeae st

Claeys M]J. High-sensitivity troponin: does it predict the shape of the iceberg underneath the surface?
Eur Heart J. 2014 May 19
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European Heart Journal (2014) 35, 268-270 EDITORIAL

EURCPEAN doi:10.1093/eurheartj/eht479
S30CIETY OF
CARCIOLOGY ™

BbICOKO‘-IyBCTBVITeanbIﬁ TPOMOHUH CTYYUTCA B ABEepPb
Highly sensitive troponins knocking at the door

of primary prevention nepeuuyHoi npocunakTUKm

Evangelos Giannitsis* and Hugo A. Katus

High sensitivity troponins — submerging evidence

* AMI

* Myocarditis

* Pulmonary embolism

* Acute heart failure

*« ESRD

* AUNRT
[
O

* Small NSTEMI or type || MI

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

Conventional Sensitive

Contemporary sensitive

* Tachycardia

» Myocardial ischemia ?

» General population middle-age
» Community Screening ?
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Circulation

JOURMAL OF THE AMERICAN HEART ASSOCIATION

d American
Heart
Associations

hscTn - mpeauKTOp COCyAMCTHIX COOBITHUI IIPY IEPBUYHOM NIpodnIaKTHKe:
BKJIaJl CTAaTMHOBOV Tepanmm

High Sensitivity Cardiac Troponin I and B-Tvype 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:

P-interaction = 0.53

Tertile of heTnl

12956 HOpMOIMIIVIAEMMYECKMX JIVIL

0e3 ncxomubix CC3,

Hab6arogeame 1,5 - 2,5 Jj1er.

YpoBuu hscTn > 4,7 nr/mia y >kKeHIIMH
> 7,0 Or/MJj1 y My>K4MH

IOBBIIIAIOT KapAMOPVCKN B 2,5 pa3a.

ITpodriakTitieckass Tepans
Po3yBacTtaTimHOM (KpecTop)
CHIDKaJIa KapAMOPMCKI
B1,5-2,0 pa3a



Which would you rather have, a hs troponin test
or a final exam?

For many, the first sign of heart disease is a heart
attack. Did you know that one out of two adult
Canadians is at risk of developing heart

disease because they have high cholesterol?

And that cardiovascular disease IS the
leading cause of death in Canada?
High cholesterol is a major risk factor
for heart disease but managing yo
cholesterol can be quite sl

It any of these apply 1o you
cut this sareening test out and ash
your doctor abogt getting your
cholesterol tested

Waman o years or older
Man 40 years of older

Heart disease (anging, heart

1 877-4-LOW-LDL
atiack, cotonary bypass, stroks *2 BCA OEQL
an Las? L1 BT7456-9535
goplasty)
www . makingtheconnect
Diabetes
Family history (mother, fathe
ther or grandparent) ol
. hole
Tw
Carantian
Uiysied Masrve
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JICAYCT JIM OILIPCAC/IATD BbICOKOUYBCIBUTC/IbHDBIC TPOIIOHWMHDbI
A 7[') r 1 r)

Apple FS. High-sensitivity cardiac troponin for screening large populations of healthy people: is there risk?
Clin Chem. 2011;57(4):537-9.




Hoss1 mEpapKTOB MIMOKapaa, BBISABJISIEMBIX COTJIACHO
pas3/INYHBIM Me>XIyHapOaHbIM OIIpeaeIeHVAM

UM B ST

2-0e 3-e
BceooOLlee BceoOLlee
2007 2012



K uemy npmusener 4-oe
BceoOI1lee omnnpenesieane ViM 201_?

HectabunbHag
UM B ST CTeHoKapaus

BO3 1-oe 2-oe 3-e 4-oe
1979 BceooOLlee BceooOLlee BceooOLlee BceoOLlee
240]010) 2007 2012 201



Circulion 65@;@?

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Unstable Angina: Is It Time for a Requiem?
Fugene Braunwald and David A. Morrow

HectabniibpHasA creHOKapaus: BpeMs 47181 peKBueMa?

Circulation. 2013;127:2452-2457
doi: 10.1161/CIRCULATIONAHA 113.001258
Circulation is published by the American Heart A tion. 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2013 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

A requiem is a choral musical work that is performed at
the funeral of a great personage or at the close of an impor-
tant era. Has not the time arrived to prepare a requiem
for UA?

«PexByieM 3T0 XOpOBOe My3bIKaJIbHOE
Ipon3BedeHVe, KOTOpOe MCIIOIHsIeTCsI Ha
IIOXOPOHAaX BbIIAKOIIIEVICS JIMYHOCTH VIJIV PN
3aBepIlIIeHMM Ba>KHOM SPbI.

He npwuiiio i BpeMs HOATOTOBUTH PEKBUEM
[1J151 HeCTaOMJIBHOV CTEHOKApAM 2»
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JOURNAL OF THE AMERICAN HEART ASSOCIATION

Unstable Angina: Is It Time for a Requiem?
Fugene Braunwald and David A. Morrow

HectabniibpHasA creHOKapaus: BpeMs 47181 peKBueMa?

Circulation. 2013;127:2452-2457
doi: 10.1161/CIRCULATIONAHA 113.001258
Circulation 1s published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2013 American Heart Association, Inc. All rights reserved. o 8
Print ISSN: 0009-7322. Online ISSN: 1524-4539 EygeneBraunviald and the
Rise of Modern Medicine

A requiem is a choral musical work that is performed at
the funeral of a great personage or at the close of an impor-

tant era. Has not the time arrived to prepare a requiem
for UA?

«PexBreM 3TO XOpOBOEe My3bIKaJIbHOE
IIpOM3BeaeHVe, KOTOpOe VMCIIOTHIeTCs Ha
IIOXOPOHAX BHIAAOIIENICS JIMIHOCT VIV HIPW
3aBepIlIeHMM Ba>KHOM SPbI. . S
He mpuiisio iy BpeMsi HOATOTOBUTH PeKBVeM m
IJIs1 HECTAOM/THHOVI CTEHOKAPAVA?» 6




Nimemuuaeckmumn
ONCKOM@OPpT B ITOKOeE
Ischemic Discomfort at Rest

be3 anteBanmmm DJ1eBaImsa

ST- cereMeHTa ST-cermeHTa
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Acute Coronary Syndromes Clinical Spectrum and Presentation

ManmndecTarysi VNieMmmuyaeckmm
ONCKOM@OPpT B ITOKOeE
Ischemic Discomfort at Rest

OHT be3 anteBanmmm DJ1eBaImsa

ST- cereMeHTa ST-cermeHTa




o cBrIaHbs, HeCcTadyiibHAas CTeHOKapays!
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S&Itants lists available at ScienceDirect
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e‘(x Clinical Biochemistry
JRC
Q‘ﬁ journal homepage: www.elsevier.com/locate/clinbiochem
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Effectiveness of practices for improving the diagnostic accuracy of Non ST

Elevation Myocardial Infarction in the Emergency Department:

A Laboratory Medicine Best Practices™ systematic review

Christopher Layfield **, John Rose 2, Aaron Alford ?, Susan R. Snyder , Fred S. Apple ¢, Farah M. Chowdhury €,

Michael C. Kontos ', L. Kristin Newby £, Alan B. Storrow ", Milenko Tanasijevic ", Elizabeth Leibach €,
Colleen Shaw €, Edward B. Liebow ¥, Robert H. Christenson '

“Mvr pexcomenoyem 04 ouaerocmuxy UMBST cepunvie usmepenus
BY mpononunob 06e3 npumenenus , 00Nn0AHUMeAsbHbLX MApKepos, ucnoAb3youmux
snavenue 99-ou npoyenmuiy 6 xkauecmbe nopanuuno2o ypobua»

Based on the review of and the LMBP recommendation criteria, we recommend the use of cardiac troponin assays without
additional biomarkers using the 99th percentile URL as the clinical diagnostic threshold for the diagnosis of NSTEMI.

We recommend serial sampling with one sample at presentation and at least one additional second sample taken at least
6 h later to identify a rise or fall in the troponin level



BbIcOKOYyBCTBUTEIbHBIE TPOIIOHMHBI
HOBBIIHAKOT 3P PeKTUBHOCTH AMarHocTnuku VM

Hs- TporronvHBI HOBBIMIAIOT B 1,5 - 2 pa3a

KoJinmuaecTBO BbIABIAeMbIXx VIM b ST 3a cueT cHVM>KeHMA
KOJIMYecTBa AMAarH030B HecTaOmIbHasA CTeHOKapAvis

Sethi A. et al. Diagnostic accuracy of sensitive or high-sensitive troponin on presentation for
myocardial infarction: a meta-analysis and systematic review.
Vasc Health Risk Manag. 2014 Jul 21;10:435-50.

Li W] et al. The early diagnostic and prognostic utility of high-sensitive troponin assays in acute
myocardial infarction: a meta - analysis. Intern Med J. 2014 Nov 18.

Lipinski M]J, et al. Comparison of conventional and high-sensitivity troponin in patients with chest
pain: a collaborative meta- analysis. Am Heart J. 2015 Jan;169(1):6-16.

Zhelev Z et al. Diagnostic accuracy of single baseline measurement of Elecsys Troponin T high-
sensitive assay for diagnosis of acute myocardial infarction in emergency department: systematic
review and meta-analysis. BM]J. 2015 Jan 20;350:h15.

Layfield C et al. Effectiveness of practices for improving the diagnostic accuracy of Non ST Elevation
Myocardial Infarction in the Emergency Department: A Laboratory Medicine Best Practices™
systematic review. Clin Biochem. 2015 Mar; 48(4-5):204-12



Accoymayus cneyuanMcToB U OpraHu3al M 1abopaTopHOH cAyOb!
"MhEJEPALVA NAGOPATOPHOW MEAWLIWHLI"

127083, Poccus, 1. Mockea, ya. 8 Mapra, a.1, ctp.12; info@fedlab.ru, www.fedlab.ru

KIIMHUYECKHE PEKOMEHJTAITHIT

BbICOKOYYBCTBUTE/IbHOE U3MEpeHUue
M UHTepnpeTaLua ypoeHeil KapauanbHbIX TPONOHUHOB

THII KIHHHYECKHX pPeKOMEeH/[allHH:
TIpaBHIa IpoBeaeHHS KITHHHUECKHX Ta80paTOPHEIX Hecae 0BaHH T

Mocksa, 2013
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Mitsubishi Chemical Medience Corporation, SIrmoHs

hs-cTnl PATHFAST: ananuTgeckye XxapaKTepyuCcTUKI

Imprecision Profile of PATHFAST c¢Tnl according to NCCLS
at 0.001925, 0.003130, 0.008288, 0.015315 and 0.019656 ng/ml
(mean values of 21 serial determinations)
KB (%)

25

CV (%)
20

0.005 0.010 0.015

cTnl (ng/ml)

IIpn 2 ar/n CV <10%

OT/IMYHOE 3HaueHme!

VIMMyHOXeMVJIIOMVHVCIIEeHTHbBI

DKCIIpecc — aHaIn3aTop
PATHFAST®

TouHOe KOoJIMuecTBEeHHOe nsMepeHmne
B IIeJIBHOM KpOB¥, CbIBOPOTKE 11 ILl'Ia3M€

3a 15 myHyT

hs CPb - BpicokouyBcTBUTeNbHBIN CPb,
KKMB, Mmoriaoomusa, NT-proBNP, d-gmnmep
ITpecencyH - HOBBIVI MapKep cercrca

XI''Y - agnarsocTKa 0epeMeHHOCTH B KPUTHMYeCKIX
COCTOSTHMAX

OnvH aHaIM3 - OAVIH KapTPUIDK

OpHoBpeMeHHOe n3MepeHye - 6 KapTpyiKen

hs cTnl 99-as nponeraTmias - 20 HI/1



AJITOpyVIIM: ayiarHo civkyt VIIVI:
Bu-T'ponnoavH I PATHFAST (LSI Medience, AmoHis1)

Pabouunii guarHos

IKr

PATHFAST Tnl,
npu NocTynaeHnn

PATHFAST cTnl,
yepes 3-6 4

PATHFAST cTnl,
uepes 6-94

OKOHYaTeNbHbIN
ANarHos

OunarHoctuka M 6e3 aneBauum ST cermeHTa
C MOMOLLbIO BbICOKOUYBCTBUTENIbHOIO n3mepeHua TponoHunHa | PATHFAST

CepaeuHas 6onb, nogo3peHune Ha OKC

be3 aneBauun ST-cermeHTa

>0,02 Hr/mn <0,02 Hr/mn

>0,02 Hr/mn

unu auHammka > 30% <0,02 Hr/mn

>0,02 Hr/mn

>0,02 Hr/mMn >0,02 Hr/Mn

+ AnHaMnkKa > 30% wunu guHamuka > 30% <0,02 HE/MN

M WcknioueHne
6e3 aneBayuu ST cermeHTa OKC

B meyeHue 3 yacos nocsie ocmpozo

KOpPOHApHO020 CObbIMUS:

« YemaHasnusaem ouazHo3 uHpapkma
Muokapoa 6e3 nodvema ST ceameHma
(MM B ST) ¢ HaoexxHocmbko 95%

» Ucknroyaem VIM b ST
¢ HaoexHocmoto 100%

CpaBHeHne NPOrHOCTUYECKNX 3HAYeHNI
MM b ST; ROC-aHanu3a*

PATHFAST Tnl (cut-off > 0,02 Hr/mn) OMN3 (%) N3 (%)
Mpw noctynneHun (0 y) 86,1 93,4
3 vyaca 94,6 94,4

6 yacoB 93,6 90,3




ANAKOH

HMVIAKOH

MBI paGoTaem
00JIbIIIE,
YTOObI BbI
COMHEBaJIVACh
MeEHBIIIEe

142290, ITymyao, MO, nip. Haykm 5.
Tes.: (495) 980 6339; 980 6338.
Temx\daxkc: (495) 980 6679

117452, MockBa,

Bayrpennun ripoesn, 1.8, crpoeHne 9,
Ten.: (495) 975-78-10, 975-78-11

Temx\daxc: (495) 975-78-12



