OPUI'NHAJIbHbIE UCCJNIEQOBAHUA

THE EFFICACY OF COMBINED BIOMARKER TESTS IN EARLY
DIAGNOSTICS OF ACUTE MYOCARDIAL INFARCTION AFTER
CLINICAL SYMPTOMS ONSET: ROLE OF HEART-TYPE

FATTY ACID-BINDING PROTEIN

0.V. Baturina, S.R. Gilyarevsky*, I.M. Kuzmina, M.A. Godkoy, E.V. Klychnikova

Research Institute of Emergency Medicine named after N.V. Sklifosovsky
Bolshaya Sukharevskaya pl. 3, Moscow, 129090, Russia

The efficacy of combined biomarker tests in early diagnostics of acute myocardial infarction after clinical symptoms onset: role of heart-type fatty acid-binding protein
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Aim. To evaluate the diagnostic value of heart-type fatty acid-binding protein (H-FABP) introduction to standard cardiac biomarkers in diagnostics of myocardial infarction (MI) early after clin-
ical symptoms onset.

Material and methods. Patients aged 18 years and older admitted to the hospital with acute coronary syndrome (ACS) during first 6 hours after ACS symptoms onset were enrolled into the
study. At hospitalization level of biomarkers of myocardial damage (creatine phosphokinase-MB fraction - CPK-MB, troponin T) and qualitative tests on FABP were assessed in all patients.
Serum troponin T concentration measured in 12 hours after the hospitalization was used to confirm diagnosis of MI. Moreover, diagnosis of MI was verified by echocardiography with the as-
sessment of local reduction in myocardial contractility.

Results. 101 patients were included into the study (27% female; aged 59.9+12.4). At the moment of hospitalization 71 (70%) patients were diagnosed with ACS with ST-segment eleva-
tion, and 30 (30%) patients - ACS without ST-segment elevation. In total, period between clinical symptoms onset and hospitalization was 3.6+1.4 hours.

Analysis of diagnostic value of tests during the first 6 hours after ACS symptoms onset showed higher sensitivity of H-FABP in comparison with troponin T and CPK-MB (72.5, 56.2 and 49.5%,
respectively). Specificity of these tests during the first 6 hours after onset of clinical signs of ACS was 90, 100 1 90%, respectively.

Sensitivity and specificity were 87.7 and 100.0%, respectively, when H-FABP, troponin T and CPK-MB were used in combination as a “block test” in patients hospitalized during the first 6 hours
after ACS symptoms onset. Sensitivity and specificity were 74.3 1 100.0%, respectively, when “block test” was used in patients hospitalized during the first 3 hours after ACS symptoms on-
set; between 3 and 6 hours after ACS symptoms onset sensitivity and specificity of tests reached 100%.

Conclusion. “Block test” with H-FABP, troponin T and CPK-MB early after ACS symptoms onset is more sensitive in comparison with separate use of the tests.

Key words: heart-type fatty acid-binding protein, acute coronary syndrome, “block” test.
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I eKTUBHOCTL COYETaHHOTO NPUMEHEeHUs TECTOB Ha BroMapKepbl A1 ANArHOCTUKU MH(apKTa MMOKapAa B paHHUE CPOKM NOCe Pa3BUTMS ero KIIMHUYECKUX NPOSIBNEHWIA:
ponb kapauocneumduyeckoro benka, CBA3bIBaIOLLETO0 XUPHbIE KNCIOTbI

0.B. batypuHa, C.P. nnapesckuin*, .M. KyabmuHa, M.A. Togkos, E.B. KnbiqHukosa

Hayy4Ho-1ccnenoBaTenbCkmin UHCTUTYT ckopowt nomoLm uM. H.B. Cknmdocosckoro. 129090, Mocksa, bonbluas Cyxapesckas ni., 4. 3

Llenb. OLeHWTb AnarHocTi4eckyio 3hdekTMBHOCTL 100aBAEHS KapAMOCNeLMpUIEcKoro benka, CBA3bIBAIOLLEI0 XMpHbIe KMcnoTsl (KCBCXKK), K cTaHaapTHBIM kapavocneumbryeckim bro-
MapKepam [ns ANarHoCTvikv MHdbapkTa Mrokapaa (MIM) B paHHMe CPOKM NOCAe Pa3BUTUS KMHUYECKMX NPOSBNEHI 3aboneBaHus.

Martepuan v MmeTogpl. B MccrenoBaHvie BKNIOYany NaLyieHTos B Bo3pacte 18 NeT 1 craplLe, rocnvTanu3vpoBaHHbIX Mo NOBOAY OCTPOro KopoHapHoro cvHapoma (OKC) B nepBble 6 4 0T pas-
BUTVS KIIMHYECKVX NPOSIBREHNI 3a00neBaHNS.

Bcem 60r1bHBIM B MOMEHT roCr1Tan3aLiym npoBOAMIM OLEHKY YPOBHS KapayocneLmdunieckmx Mapkepos noBpexaeHus Muokapaa (MB dpakums kpeatuHdocdokmHassl — MB-KDOK, Tpo-
noHwH T) 1 kadecTBeHHble TecTbl Ha BOKK. Yepes 12 4 nocne rocnuTanuaatu noBTOPHO OMpenensiiv KOHLEHTPALLMIo TPOMOHWHA T B KPOBW. Pe3ynbTaTbl KONM4eCcTBEHHOTO aHanu3a Kposm
Ha TPOMOHWH T Yepe3 12 4 nocne rocnuTanv3aLiyy MCNonb3oBany 4ns NOATBEPXAeHUA AnarHosa VIM. Kpome Toro, Bo Bcex cyyasix AnarHos VIM nopateepsxaany pesynsratamu 3xokapavorpacdum
C OLLEHKOW HapyLLIeHNS NOKaNIbHOV COKPATUMOCTV MUOKaPAa.

Pesynbtatbl. B riccnenosaHve BkniodeH 101 naumeHt (27% xeHumH; Bo3pact 59,9+12,4 roga). Y 71 (70%) 6onbHOTO B MOMEHT rocrivtanm3aumnn avarHoctvposani OKC ¢ nogbemom
cermenTa ST, a'y 30 (30%) BonbHbix — OKC 6e3 nogbema cermenTa ST. MPOAONKMTENBHOCTL NEPYOoaa MeXAY Pa3BUTMEM CYMMTOMOB 3aD0NeBaHNs U roCNUTanm13aLmuen B LLeNoM aoctura-
na3,6+1,4y.

Pe3ynbTaTbl aHany3a AMarHoCTYeCkon 3(hdeKTUBHOCTY TECTOB B TeYeHWE NepBbIX 6 4 Noce pasBUTUA KMHUYecknx nposenernin OKC caupetenscreoBanti o Gonee BbICOKON HyBCTBUTENb-
HOCTU KCBCXKK M0 CpaBHEHMIO C 4yBCTBUTENBHOCTBIO TPOMOHMHa T 1 MB-KDK (4yBCTBITENBHOCT TaKUX TECTOB COCTaBNsNa 72,5; 56,2 1 49,5%, COOTBETCTBEHHO). CNELMbUYHOCTb YKa3aHHbIX
TECTOB B Te4eHM1e NepBbix 6 4 Nocne pa3suTHa KnnHuYeckux nposeneHn OKC goctvrana 90, 100 1 90%, cooTBETCTBEHHO.

Mpu co4eTaHHOM NpUMeHeHIn TecTo Ha KCBCXKK, TponoHuH T 1 MB-KOK B kadectse «bnokoBoro Tecta» y 6ombHbIX, rOCIUTaNM3MpOBaHHbIX B TeYeH1e nepsbix 6 4 o passutug OKC, vys-
CTBUTENBHOCTb U CneundryHoCTb gocturana 87,7 n 100,0%, cooTBETCTBEHHO. MpK MCMOoNb30BaHMK «BIOKOBOTO TeCTa» y BOsbHbIX, FOCMNUTANM3MPOBaHHbIX B Nepsble 3 4 oT pa3sutus OKC,
YyBCTBUTENBHOCTb U CNeuvduiHOCTb coctaBnsana 74,3 n 100,0%, cOOTBETCTBEHHO, a B Nepuof Mexay 3 1 6 4 ot pa3sutna OKC — 4yBCTBUTENBHOCTb U CNeLdUyHOCTb focturany 100%.
3akntoueHme. MprmeHeHvie «6nokoBoro Tecta» ¢ ucnonb3oBaHem KCBCXKK, TponoHmHa T MB-KDK B paHHMe Cpoku nocne pa3BuTUs KMHUYeckux nposenennin OKC, nveet bonee Bbl-
COKYIO 4yBCTBUTENBHOCTb MO CPAaBHEHWIO C MPYMEHEHNEM KaX40ro 113 TeCTOB B OTAENbHOCTY.

KnioueBble cnoBa: kapanocneymuyeckiin Genok, Cs3bIBaloLLMA XUPHbIE KUCIOTbI, OCTPbI KOPOHAPHBIA CUHAPOM, «DNIOKOBBINY TeCT.
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Myocardial infarction (M) is one of the most
common causes of death and disability [1]. In preva-
lence studies, WHO defined Ml by clinical symptoms,
pathological electrocardiogram (ECG) abnormal-
ities and enzymes levels. However identification of
more sensitive and specific serological biomarkers,
as well as more precise visualization methods, al-
lowed to detect myocardial necrosis of smaller sizes.
Therefore, a more precise Ml diagnostics is required
in current clinical practice and in epidemiological and
clinical studies.

Also it should be taken into consideration that
accuracy of Ml diagnostics will change with intro-
duction of more specific biomarkers of myocardial
necrosis. Such changes took place when aspartate
aminotransferase, glutamic-oxaloacetic transam-
inase were replaced by lactate dehydrogenase, and
then by creatine phosphokinase (CPK) and its
MB fraction (CPK-MB), i.e. activity of CPK-MB and
its mass. Nowadays the usage of more sensitive bio-
markers and visualization methods represent a new
step in this evolution.

Timeliness of Ml diagnosis is essential because
it generally determines initiation of treatment and
volume of intervention. In accordance with current
Guidelines [2] diagnosis of Ml is based on analy-
sis of patients complaints and anamnestic data, as
well as ECG abnormalities and elevation of at least
one of the biomarkers of myocardial necrosis — first
of all troponin I or T. The most significant limitation
in troponin use is its low sensitivity for MI diagnostics
in very early terms after symptoms onset: elevation
of troponin concentration is defined in 6-8 hours
depending on Ml size. Therefore, Ml can be not rec-
ognized during first hours after symptoms onset be-
cause anamnestic data, patients complaints, ECG
results and tests for standard biomarkers often re-
main undetermined at this period. [3, 4].

Recent studies have showed the efficacy of heart-
type fatty acid-binding protein (H-FABP) as an ear-
ly biomarker of myocardial damage for Ml diag-
nostics, as well as its significance in defining prog-
nosis of patients after MI. [5-8]. Furthermore, ex-
perts of both European Society of Cardiology and
National Academy of Clinical Biochemistry, USA [9]
offer combined usage of several biomarkers for Ml
diagnostics. The results of the first clinical studies
allow to suggest that this approach is more effec-
tive for MI diagnostics in different terms after
symptoms onset including the earliest ones [10].
Recently in Russia several studies have been per-
formed to assess the efficacy of H-FABP test for ear-
ly Ml diagnostics [11, 12]. However, according to
our data, there are no studies, evaluating the effi-

NHdapkT Mrokapaa (VM) oTHOCKTCA K Hambonee 4acTbiM
NPUYMHaM CMepTU U MHBaNMAHoCTK [ 1]. B uccnefoBaHmsx no
OLeHKe pacnpocTpaHeHHoCT VIM, akcnepTbl BcemmpHou op-
raHM3aLMm 30paBooxXpaHeHus onpenensny VIM Ha 0CHOBaHWM
KIIMHNYECKNX CUMATOMOB, NATONOrM4eCKX M3MeHeHMI 3eK-
TpokapamorpaMmmbl (IKT) 1 ypoBHS hepmeHToB. OfHaKo OT-
KpbITVe Domnee YyBCTBUTENbHBIX 1 CNeLMdUYHbIX Ceponornye-
CKVX BMOMapKePOB, a Takxke co3faHve bonee TOYHbIX METOLL0B
BM3Yanu13aL My no3BONMIIO BbIABMATL HEKPO3bl MUOKapAa BCe
MeHbLLero pasmepa. CnefoBaTenbHO, B XOLEe peanm3aLmm cy-
LLEeCTBYIOLLEN KITMHMYECKOW MPakKTLKK, a TakxKe B Xxofe npose-
OEHUS 3NNOEMUNONOMMYECKNX N KNNHNYECKNX MCCNedoBaHNN
TpebyeTcs bonee To4Has AnarHoctnka M.

CnepyeT TakXe NPUHATL BO BHUMaHKeE, 4TO C NMOSBNEHNEM
[OCTYNHbIX Oonee cneumndmyHbIX OMOMapKepoB HEKPO3a MMNO-
Kapaa, N3MeHUTCA U TOYHOCTb BbifBNeHWs VM. Takme nsmeHeHns
MPOV30LLIIY, KOTa BMECTO acrnapTataMyHOTPaHCcdepassbl, rMy-
TaMUHOKCaNoaLeTaTTpaHCaMHa3bl CTanm NPUMEHATb 1aKTaT-
LernaporeHasy, a 3atem kpeatnHbocdokmnHazy (KOK) u ee
MB-dpakumio (MB-KDK), T.e. akTvBHOCTE MB-KDK 1 Maccy
MB-K®K. B HacTosiLlee BpeMs MUCMONb30BaHWe Donee 4yB-
CTBUTENbHbIX B1IOMapKkepoB 1 METOLLOB BU3yanu3aLmm npep-
CTaBNAOT HOBbIW 3Tan B 3TOW 3BOSIOLUN.

CBOEBpPEMEHHOCTb YCTaHOBMeHUA AuarHosa VM npeg-
CTaBNSETCA MPUHLMMNANBHOM, MOCKOSbKY PaHHAA ANArHOCTU -
Ka, KaK npaBuo, obycnaBnMBaeT COOTBETCTBYIOLLME CPOKM Ha-
4ana nevyeHns 1 oObeM NPUMEHSEMbIX BMELLATENbCTB. B co-
OTBETCTBWM C COBPEMEHHbIMY pekoMeHAaunamMu [2] omarHos
MM ycTaHaBNMBaOT Ha OCHOBAHWM aHann3a xanob 6onbHoro
M JAHHbIX aHaMHe3a, a TakxXke n3MeHeHun DKI 1 NoBbILLeHWA
KOHLIEHTPALMM XOTs Obl OAHOIO BLIOMapkepa NOBPEXKAEHNS MUO-
Kapga, 1, npexge Bcero, TPONMoHWHOB | nnn T.

K Hanbonee CyLLeCTBEHHBIM OrpaHNYeHUSM B UCMONMb30-
BaHWM TPOMOHVHa OTHOCAT €ro HNU3KYI0 YyBCTBUTENTbHOCTL OJ14
AvarHoctkn VIM B 04eHb paHHKe CPOKY MOC/e Pa3BUTUA KN -
HUYECKX NMPOSIBIEHM 3a00eBaHMs: B 3aBUCMMOCTM OT Pa3-
Mepa VIM noBbliLeHme KOHLEHTPALLMM TPOMOHMHA B KPOBW Bbl-
ABfIAETCA Yepes 6—8 4 nocsie pa3BuTUa cumntomos. CnefoBsa-
TefIbHO, B TeYeHMe NepBbIX YaCoB NMocse Pa3BmUTLS CUMMNTOMOB
M MoxeT BbITb He pacno3HaH, NOCKOMbKY AaHHble aHaMHe-
33, a TaKkxKe Xanobbl 6onbHoro, pesynsraTel KT 1 TecToB Ha CTaH-
JapTHble OMOMapKepbl B 3TOT NMepuog, HEPeaKO OCTaloTCs He-
00CTaToO4HO onpefeneHHbiMu [3, 4].

PesynbraTbl paHee BbIMOMHEHHbIX UCCNeAOBaHUIA CBUAE-
TenbCTBOBaNM 00 3(PheKTUBHOCTM NPUMEHEHNS Kapauocne-
unduyeckoro Oenka, CBA3bIBAOWErO XUpPHblE KUCIOThI
(kcBCXKK) B KadecTBe paHHEro GroMapkepa NOBPEXKAEHNS MUO-
KapLa Ang ouarHoctmkm VIM, a Takxxe 0 3Ha4eHum 3Toro Map-
Kepa Ans onpeaeneHns NporHo3a 6osbHbIX, nepeHecvix MM
[5—8]. bonee Toro, akcnepTbl kak EBponerckoro obLiecTBa Kap-
OMONOroB, Tak 1 HauMoHanbHOW akagemMmm KIMHUYeCKomn
oroxmmmm CLUA [9] npeanaratoT codeTaHHOe MCMonb3oBaHne
HeCcKonbKMx OMoMapkepoB AN AnarHocT1kn MIM. PesynbraTsl
NepBbIX KNVHNYECKMX UCMbITaHUIA NO3BONSIOT NPEANONOXNTb,
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cacy of combined use of biomarkers, including
H-FABP test, for Ml diagnostics in early period af-
ter symptoms onset.

Aim of the study: To evaluate the diagnostic ef-
ficacy of heart-type fatty acid-binding protein
(H-FABP) introduction to standard cardiac bio-
markers in diagnostics of Ml in early period after clin-
ical symptoms onset.

Material and methods

Patients with suspected ACS hospitalized to the
intensive care unit of the cardiology department No.
3 for patients with Ml of Research Institute of Emer-
gency Medicine named after N.V. Sklifosovsky
from February 2011 to January 2012 were enrolled
into the study.

Inclusion criteria: 1) age 18 years and older;
2) duration of chest pain which caused hospital-
ization 20 min or more; 3) duration of period be-
tween symptoms onset and hospitalization less than
6 hours.

Exclusion criteria: history of chronic diseases
which are able to cause persistent elevation of the
cardiac biomarkers (particularly, chronic heart fail-
ure and chronic renal insufficiency).

Depending on the duration of the period be-
tween ACS symptoms onset and hospitalization, the
patients were split in two groups: Group 1 — du-
ration is less than 3 hours; Group 2 — duration is
from 3 to 6 hours.

At the moment of hospitalization venous blood
samples of all patients were collected for bio-
chemical analysis, estimation of myocardial dam-
age (CPK MB, troponin T) markers and for quali-
tative H-FABP tests. In 12 hours after hospitaliza-
tion blood samples were taken repeatedly for the
evaluation of troponin T concentration. Quantita-
tive test for troponin T was used to confirm the di-
agnosis of MI. Besides, in all cases diagnosis of Ml
was verified by echocardiography with the assess-
ment of local reduction in myocardial contractility.

Qualitative H-FABP test was used in this study
(express test “CardioBSZhK”, NPO Biotest, Novosi-
birsk, Russia). H-FABP test technique was the fol-
lowing: 150 pl of heparinized blood is put in the
plate’s window; tests results were assessed in 15-
20 min. If the test strip was colored the test was con-
sidered as “positive”. Two independent experts eval-
uated the test results. The test was assessed as pos-
itive only if experts opinions coincided. Serum
troponin T concentration was measured using
quantitative electrochemiluminescence method
on automatic analyzer “Elecsys 2010" (Roche,
Germany).

4TO Takow noaxof bonee 3chdekTBEH AN AMarHoCTKn M
B pa3Hble CPOKM MOCIIe Pa3BUTUS KIMHNYECKMX MPOSIBIEHNIA 3a-
OoneBaHusa, BKIloYas caMble paHHKe [10]. B nocnegHee Bpe-
Ms B Poccuin BbINMOSIHEHO HECKONbKO MCCNed0BaHMI MO OLEeH-
Ke 3 heKTMBHOCTU NprMeHeHUs TecTa Ha KCbCOKK ans paHHen
anarHoctnkm M [11, 12]. OgHako no HawmM OaHHbIM, OT-
CYTCTBYIOT paboTbl, B KOTOPbIX CMeumanbHO mM3ydanack ad-
(heKTMBHOCTb COHETAHHOTO NMPUMEHEeH st BUOMapPKEPOB, BKITIO-
4ag TecT Ha KcbCOXK, ana grarHoctrkm MIM B paHHMe Cpokm
nocsne pasBUTUA ero KIMHUYECKNX NPOSIBAEHUN.

Llenb nccnenoBaHua: OLEHUTL AMarHOCTUYeCKyo s dek-
TWUBHOCTb f0baBneHns KcbCOKK k cTaHgapTHbIM Kapamocne-
UndurdeckM bromMapkepam Anas AMarHoctikn MIM B paHHue
CPOKM MOCse Pa3BUTUSA KIIMHUYECKMX NPOosiBNeHnn 3abone-
BaHMUS.

MaTepuan n metoabl

B nccnepgoBaHume Obinv BKtOYEHb! OOMbHbIE, KOTOpbIe B Ne-
puog ¢ heBpans 2011 r. no aHBapb 2012 1. Bbinm rocnutanm-
31POBaHbl B Manaty peaHMMaLmm 1 MHTEHCUMBHOW Tepannm
3-ro KapAmonornyeckoro otaeneHus ans conbHeix MM HII cko-
pov nomoLm 1m. H.B. CknmndocoBckoro ¢ npeanonaraeMbiM m-
arHo30M OCTPOro KOpoHapHoro cuHapoma (OKC).

Kputepnn BkntodeHus: 1) Bopact 18 neT 1 boree; 2) npo-
LOJXKUTENBHOCTb MPUCTYMa Oonen B rpyAHON KNeTKe, KOTopble
CTanu NPUHMHORN rocnutansaumm, 20 MuH 1unn bonee; 3) Npo-
OOMKUTENBHOCTB Meproda Mexay Pa3BUTUEM KIMHYECKX MPO-
ABMNEHNI 3a0oneBaHus 1 rocnuTanmsaunen He bornee 6 u.

KpuTepuim NcKtodeHUs: Hanmyme B aHaMHE3€e XPOHNYECKX
3aboneBaHu, KOTOpble MOMyT 00YyCNaBIMBaTh CTOMKOE MOBbI-
LLIEHWE YPOBHS Kapamocneumdudeckinx b1oMapkepos (B YacT-
HOCTU, XPOHNYECKOW CepAeYHOM HeAOCTaTOYHOCTU U XPOHM-
4eCKOWM NoYeYHOWN HeOCTaTOHHOCTH).

B 3aB1CMOCTM OT MPOAOIIKMUTENBHOCTI NEpMOAa MeXaY pas-
BUTUEM KNNHMYeCcKMX NposieneHus OKC 1 rocnutanusaunen,
DorbHble Obinn pacnpeaeneHbl Ha Ase rpynnbl: rpynna 1 — npo-
LOMMKUTENIbHOCTb MeHee 3 4; rpynna 2 — NpoLO/IXNUTENbHOCTb
B AMana3oHe 3—6 4.

Bcem 60nbHbIM B MOMEHT roCnnTanm3aLmm 6panm KpoBb 13
BEHbI KaK A5 BUOXMMMYECKOrO aHan3a KPoBW 1 OLIEHKI KOH-
UeHTPaLMM Kapanocneumbuyeckix Mapkepos NOBPeXAeHMS
Muokapaa (MB-KDK, TponoHuH T), Tak 1 A BbINOSHEHWS Ka-
YecTBeHHbIX TectoB Ha BOKK. Yepes 12 4 nocne rocnntanvsaumm
NOBTOPHO Opanu KpoBb ANs onpefeneHus KoHLUEHTpaumum
TponoHWHa T B KpoBU. Pe3ynsraTel KONMYECTBEHHOIO aHaM3a
KPOBM Ha TPOMOHWH T 4epe3 12 4 nocse rocnutanmsaumm nc-
noJib30BaNv ANd noaTeepxaeHns anarHosa VIM. Kpome Toro,
BO BCeX Crydasx AmarHo3 VIM noareBep>aancsa pesynsratamm
3X0OKapAMOrpadmm C OLLEHKOM HapyLUEeHWs TOKaNbHOW COKpa-
TUMOCTM MUOKaPAA.

B xome nccneqoBaHMs MCNONb30Ba Ka4eCTBEHHbIV TECT Ha
BCXKK (3kcnpecc-Tect «KapanobCXKK», HIMO buotecT, Hoso-
cnbupck). MeToamka BbinonHeHWs Tecta Ha BOKK Obina cne-
aytolen: 150 MK remapyHM3MPOBAHHOW KPOBM BHOCUN B OKHO
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Statistical analysis

Continuous data were represented as mean =
standard deviation, and qualitative data were
compared using %2 test. In all cases differences were
considered significant at p<0.05.

Sensitivity and specificity were calculated using
formulas: sensitivity=a/(a+c), specificity=d /(b+d),
where a — true positive results, b — false positive re-
sults, ¢ — false negative results, d - true negative
results.

In addition, a prognostic value of the test was
calculated (probability of presence/absence of
disease at known result of the study).

A prognostic value of the true positive result
(PVPR), i.e. probability of presence of disease at pos-
itive (pathological) result, was calculated using a
formula: PVPR=a/(a+b), where a — true positive
results, b — false positive results.

A prognostic value of the true negative result
(PVNR), i.e. probability of absence of disease at neg-
ative (non-pathological) result was calculated us-
ing a formula: PVNR=c/(c+d), where c - false neg-
ative results, d — true negative results.

An explorative analysis was also planned in the
subgroup of patients with ACS without ST-segment
elevation on ECG (nonST-ACS).

Statistical analysis was performed using Med-
Calc 11.0 software package (MedCalc Software,
Belgium) and MS Excel 2007 (Microsoft, USA).

Results

101 patients were enrolled into the study
(27% female; mean age 59.9+12.4). At the mo-
ment of hospitalization ACS with ST-segment ele-
vation was diagnosed in 71 (70%) patients, and
ACS without ST-segment elevation — in 30 (30%)
patients. In total, period between symptoms onset
and hospitalization was 3.6%1.4 hours.

The first group consisted of 44 patients (27%
female), the second one - 57 patients (36% fe-
male).

Clinical and demographic characteristics of pa-
tients enrolled into the study are presented in the
table 1.

In subgroup of non-ST segment elevation ACS
Ml was confirmed in 21 patients, and unstable angi-
na —in 9 patients.

Thrombolytic therapy (TLT) was performedin 16
patients, including 14 patients with prehospital TLT
(effective one in 8 cases). In two cases of in-hos-
pital TLT was effective; percutaneous coronary in-
tervention (PCl) with stent placement was per-
formed in 69 (68%) patients.

In general, analysis of diagnostic efficacy of tests

niaHLeTbl, pe3ysnbTaT Tecta oueHuBanca Yepes 15-20 MuH. Mpu
HanM4YMM OKPaLLMBaHWA TeCTOBOW MOMOCKM TeCT pacLeHnBanm
Kak NOMOXMTeNbHbIV. Pe3yneraTel TeCTa OLeHMBany/ ABa He3aBW-
CUMBbIX 3KCMepTa. TecT CHUTaNM NONOXMTESNbHbIM TOSTbKO NPW COB-
nageHn MHeHus akcneptoB. KOHLEHTpaLMIo TPONoHWHa T B Kpo-
BU OnNpenenann C NCronb30BaHNWEM KOIMYECTBEHHOIO 3/1eKTPo-
XeMUIMIOMUHECLIEHTHOTO aHasM3a Ha aBTOMaTU4eCckoM aHam3aTope
«Elecsys 2010» (Roche, fepmanus).

METO,D,bI CTaTNCTU4eCKOro aHasnnm3a

HenpepbIBHble faHHble NPeACTaBNANM Kak CpefiHee 3Ha4YeHne
+ CTaHOapTHOE OTKJIOHEHME, a Ka4eCTBEHHbIe MPU3HAKM CPaBHU-
BaJ C MOMOLLIbIO KpUTEPUS 2. BO BCEX Cry4asix pasnnydms cH1tanm
CTaTUCTNYECKW 3Ha4YUMbIMUK NpK yposHe p<0,05.

YyBCTBUTENBHOCTL 1 CNeundUYHOCTL PacCHTbIBANM No (op-
MyJlaM: 4yBCTBUTENBHOCTL = a/(a+c), cneundmnyHocts = d/(b+d),
e a — UCTUHHO NONOXUTeNbHble pe3ynbraThl, b — noxHonomno-
KUTENbHbIE Pe3ynbTaThl, C — JIOXKHOOTPULIATENIbHbIE Pe3ynbTaThl,
d — NCTMHHO OTpULATESNbHbIE PEe3YILTaThI.

Kpome Toro, paccymTbiBanu MPOrHOCTUHECKYIO LIeHHOCTb TecTa
(BEpOATHOCTb HaNW4Ms /OTCYTCTBUSA 3aboneBaHVs NPy M3BECTHOM
pe3ynbraTe UCCNefoBaHns).

MPOrHOCTUYECKYIO LIEHHOCTb MOMOXUTENIbHOIO pe3ysbraTta
(MLMIP), T.e. BEPOSATHOCTL HaNMMUMs 3ab0NeBaHMUS NPW NONOXM-
TenbHOM (naTonornyeckoM) pesynbsraTe Tecta, PacCHUTbIBANM Mo
copmyne: MUMP=a/(a+b), roe a — NCTMHHO NONOXMTENbHbIE pe-
3ynbTaThl, b — NOXHOMONOXUTENbHbIE pe3ynbTaThl.

MPOrHOCTUYeCKYIO LLEHHOCTb OTPULLATENbHOrO pe3ynbTaTta
(MLLOP), T.€. BEPOATHOCTb OTCYTCTBUA 3a00NeBaHMa Npu OTPULLA-
TerbHOM (HenaTonorn4eckom) pesynsrate TecTa, PacCHUTbIBaNM Mo
topmyne: MLUOP=c/(c+d), roe ¢ — noxHooTpuLaTeNbHbIE pe-
3ynerathl, d — UCTUHHO OTpULLATENbHbIE Pe3ynbTaThl.

Bbin Takke 3annaHMpPOBaH MOWCKOBbLIV aHann3 B noAarpynmne
BonbHbIx ¢ OKC 6e3 nogbeMa cermeHTa ST Ha KT (OKCBIMST).

CTaTUCTNHECK I aHaNKN3 NMOMYYeHHbIX Pe3YLTaToB BbIMOMHAMN
C nomoLLblo naketa nporpamm MedCalc 11.0 (MedCalc Software,
Benbrusa) v MS Excel 2007 (Microsoft, CLLA).

PesynbTaThl

B nccnenoBaHue BkntodeH 101 naumenT (27 % XeHLWmH; cpeq-
HUI BO3pacT 59,9+12,4 roga). Y 71 (70%) 60IbHOrO B MOMEHT
rocnmranusaumm guarHoctmposan OKC c nogbeMom cermeHTa ST
n b y 30 (30%) 6onbHbix — OKCBIMST. MpoaonKuTensHOCTb
nepvomda Mexay pa3BuTeM CUMMITOMOB 3aD0oneBaHUs U rocnm-
Tanvsaumen B Lenom goctmrano 3,6+1,4 4.

MepByto rpynny coctaBunn 44 naumeHTa (27 % XeHLLMH), BTO-
PYto — 57 NaLMEHTOB (36 % XKEHLLMH).

KnunHuviko-aemorpadmyeckas xapakrepuctka 0osbHbIX, BKITO-
YEHHbIX B MCCNefoBaHWe, npeacrasneHa B 1adn. 1.

Owuarto3s MM B noprpynne OKCBIMST xome obcnegoBaHms
Obin ycTaHoBNeH y 21 6onbHOro, 1y 9 OONbHbLIX 3TOW NMOArPYMNMbI
OMarHoCTMpoOBanach HecTabunbHas CTeHOKapams.

TpombonuTdeckyto Tepanuio (T/1T) BbINOAHUMN Y 16 OOMbHbIX.
B 14 cnyyaax TT NpyMeHANM Ha gorocnuTanbHoM dTane (y 8
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Table 1. Participants characteristics
Tabnuua 1. XapakTepucTUKm BOoSbHbIX, BKITIOYEHHbIX B UCCIeJOBaHNe

Parameter / Mapametp All patients / Bce 6onbHble  Group 1 / Fpynna 1 Group 2 / Tpynna 2
(n=101) (n=44) (n=57)

Male / Myx4uHbl, % 73 73 64

Age, years / Bo3pacr, net 59.9+12.4 60.0+12.6 59.9+12.4

Diseases and risk factors in the past medical history / 3abonesaHus unu dakTopbl pucka B aHaMHe3e

Arterial hypertension / AptepuansHas runeptoris, n (%) 94(93) 42 (95) 52(91)
Myocardial infarction / ViHcbapkT Mrokapaa, n (%) 19(19) 13(30) 6(11)
Diabetes mellitus / CaxapHbiiA fva0er, n (%) 18(18) 9(20) 9(16)
Smoking / Kypetie, n (%) 39(39) 18(41) (21)37
Type of acute coronary syndrome / Tn ocTporo kopoHapHoro cHAPOMa
With ST elevation / C nogbemom cermenTa ST, n (%) 71(70) 32(72) 39(68)
Non-ST elevation / Be3 nogbema cermetTa ST, n (%) 30(30) 12(27) 18(32)
Coronarography performance / BeinonHeHve kopoHaporpaciu, n (%) 93(92) 44(100) 49 (86)
PCl performance / Beinonxerve YKB, n (%) 69(68) 33(75) 35(61)

Values are represented as mean =+ standard deviation or n (%). PCI = percutaneous coronary intervention
[laHHble npefCTaBeHbl Kak CPeAHeE + CTaHaapTHOE oTKMoHeHwe v n (%). YKB = YpeckoXHOe KopOHAPHOE BMeLLITENbCTBO

during first 6 hours after ACS symptoms onset
showed higher sensitivity of H-FABP in comparison
with troponin T and CPK-MB (72.5, 56.2 and
49.5%, respectively). Specificity of these tests
during first 6 hours after ACS symptoms onset was
90, 100 and 90%, respectively (figure). Diagnostic
efficacy of tests in the Group 1 also indicated

DorbHbIX OHa Obina adhekTBHOM). B 060MX Criydasx nprumeHe-
HWa TNT B CTaloHape oHa Obina 3hdeKTUBHOM; YpeCKoXKHoe KO-
poHapHoe BMeLaTenscTso (YKB) co CTeHTMPOBaHWEM BbINOMHN-
nmy 69 (68%) 6onbHbIX.

B LilenioM pesynbtatbl aHanmsa AnarHoCTn4eckor 3MeKTMBHOCTA
TeCTOB B Te4eHVe NepBbIX 6 4 Moc/e Pa3BUTUA KITMHUYECKNX NPO-
sBneHu OKC cBuaeTenbCTBOBaNM 0 Oonee BbICOKOW YyBCTBU-

% 100 100 100
100

80

60

40

20

H-FABR /
KkcBCOKK

SPK-MB/
KOK-MB

Block 1/
bnok 1

Block 2/
bnok 2

Tropinin T/
Tponoxuu T

. Sensitivity / YyBcTBUTENbHOCTD . Specificity / Cneunduurocts

Figure. Assessment of sensitivity and specificity of biomarkers of myocar-
dial damage and their combined use in blocks

Block 1 included a combined evaluation of concentration of CPK-MB and troponin

T, and block 2 — CPK-MB, troponin T n H-FABR

PucyHoK. Pe3ynbTaTbl OLleHKM YyBCTBUTENBHOCTM U cneumduyHocTn bro-
MapKepoB NOBpeXAeHNA MMOKapAa, a TakXXe UX CoO4eTaHHOro
ncnonb3oBaHusA B BUAe ONoKoB

Brnok 1 Bkntoyan coyeTaHHyto oueHKy koHueHTpaumm KOK-MB n TponoHuHa T,

6nok 2 — K®OK-MB, TponoHunHa T 1 kcBCOKK

TenbHocTK KCbCXKK no cpaBHeHUIO € HyBCTBU-
TENbHOCTbIO TPOMOHMHA T 1 MB-K®K (4yB-
CTBUTENBHOCTb TaKKMX TECTOB cocTasnana 72,5;
56,2 1 49,5% cooTtBeTcTBeHHO). Cneunduny-
HOCTb YKa3aHHbIX TECTOB B Te4eHMe NepBbIX 6 4
nocne pasBUTUA KINHNYECKUX MPOABAEHNN
OKC pocturana 90, 100 n 90% cootBeT-
cTBeHHO (pnc.).

Pe3ynbraThbl aHan13a AMarHOCTUYECKOM 3(-
(PEeKTUBHOCTM TECTOB B rpynne 1 TakXe yKasbl-
Banv Ha Oonee BbICOKYIO YyBCTBUTENBHOCTb
kKcbCKK no cpaBHEHMIO C HyBCTBUTENBHOCTLIO
TponoHuHa T 1 MB-KDK (4yBCTBUTENBHOCTD TE-
CTOB B TaKue CPOKM Nocs1e PasBUTUA KITMHMYe-
ckmx nposasneHnn OKC gocturana 54,8, 31,4
n 26,2%, cOoTBETCTBEHHO). CNeumndniHOCTb
Bcex TectoB B rpynne 1 gocturana 100%
(tabn.2).

YyscrBuTtensHocTb KCBOXKK, TponoHmnHa T n
MB-K®K B rpynne 2 coctasnsna 87,8, 79,0 n
69,4%, COOTBETCTBEHHO, a CNeunPUIHOCTb —
87,5;,100,0n 87,5%, COOTBETCTBEHHO.

Mpwn COMETaHHOM WCMOJIb30BaHWUM TECTOB
Ha TponoHuH T 1 MB-K®K y 6onbHbIX, rocnu-
TalM3MPOBAHHbIX B LLEJIOM B TeYEHME NepBbIX
6 4 nocne PasBUTUA KIMHUYECKX MPOSIBIEHNN
OKC, 4yBCTBUTENIBHOCTb U CNELMPUYHOCTb
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Table 2. Assessment of sensitivity and specificity of biomarkers of myocardial damage
Tabnuua 2. Pe3ynbtaThl OLLEHKW YYBCTBUTENIBHOCTU U CreunbUyHOCTM BoMapkepoB NoBpexXaeHUs MMoKapaa

Value / Mokas3atenb H-FABP / CPK-MB / Troponin T / Block (CPK-MB + Block (CPK-MB +
KcBOKK K®K-MB TponoHuH T TroponinT) / Troponin T + H-FABP) /
Bnok (KOK-MB + Bnox (KOK-MB +
TponoHuH T) TponoHuH T + kcBCXKK)
Group 1 (<3 hours) / Tpynna 1 (<34)
Sensitivity / YyBCTBUTENBHOCTD, % 54.8 26.2 31.4 42.9 74.3
Specificity / Cneumdu4HOCTb, % 100 100 100 100 100
PVPR / TLMP. % 100 100 100 100 100
PVNR / MUOP. % 90.5 93.9 92.3 90.9 81.8
Group 2 (3-6 hours) / Ipynna 2 (3-6 4)
Sensitivity / HyBcTBUTENbHOCTD, % 87.8 69.4 79.0 84.2 100
Specificity / CneupdunyHoctb, % 87.5 87.5 100 100 100
PVPR / MLMP. % 97.7 97.1 100 100 100
PVNR / MLOP. % 46.2 68.2 50 81.8 0
Total* / B uenom*
Sensitivity / HyBcTBITENbHOCTD, % 72.5 49.5 56.2 64.4 87.7
Specificity / CneundmHoctb, % 90 90 100 100 100
PVPR / MLMP. % 98.5 97.8 100 100 100
PVNR / MLIOP. % 73.5 83.6 76.2 72.2 47.4

*all patients hospitalized during first 6 hours after ACS symptoms onset; H-FABP = heart-type fatty acid-binding protein; CPK-MB = creatine phosphokinase-MB fraction; PVPR =
prognostic value of the true positive result; PVNR = prognostic value of the true negative result

*y BCex OOMbHbIX, FOCMMTaN3VPOBaHHbIX B TE4EHME MEPBbIX 6 Y NoCne pa3BuTUS KMHU4eckux npossnenmit OKC kopoHapHoro cuHapomMa; keBOKK = kapavnocneumduyeckuii
0enok, cBA3bIBaIOLLI XpHble kucnoTsl; MB-KOK = MB-dpakuus kpeatHdocdokuHasbl; MLIMP = nporHoctuyeckas LEeHHOCTb NonoxuTenbHoro pesynsrata; MLIOT = nporHocti-

YecKad LleHHOCTb OTpULATeNIbHOrO pe3yrbrata

higher sensitivity of H-FABP than of troponin T and
CPK-MB (sensitivity of these tests early after ACS
symptoms onset was 54.8, 31.4 and 26.2%, re-
spectively). Specificity of all tests in the Group 1 was
100% (table 2).

Sensitivity of H-FABP, troponin T and CPK-MB
in the Group 2 was 87.8, 79.0 and 69.4%, re-
spectively, and specificity was 87.5, 100.0 and
87.5%, respectively.

When troponin T and CPK-MB tests were combined
in patients hospitalized during the first 6 hours after
ACS symptoms onset, sensitivity and specificity were
64.4 and 100%, respectively. When these tests were
used in combination in patients of Group 1, sensitiv-
ity and specificity were 42.9 1 100.0%, respective-
ly, and in patients of Group 2 sensitivity increased up
to 84.2%, while specificity remained 100%.

Sensitivity and specificity were 87.7 and 100.0%,
respectively, when H-FABP, troponin T and CPK-MB
tests were used in combination as a “block test” in
patients hospitalized during the first 6 hours after
ACS symptoms onset. Sensitivity and specificity
was 74.3 1 100.0%, respectively, when “block test”
was used in the Group 1; sensitivity and specificity
in the Group 2 reached 100%.

An exploratory analysis was performed in the

nocturana 64,4 1 100,0%, cootBeTCTBEHHO. [TpW CO4ETAHHOM MC-
NOMb30BaHMM KOMOVHALMM 3TUX TECTOB Yy OOMbHbIX rpynmbl 1 4yB-
CTBUTEIbHOCTb U CNeLndUYHOCTL coctasnana 42,9% 1 100,0%,
COOTBETCTBEHHO, a B rpynne 2 4yBCTBUTENBHOCTL YBEIUYMBanach
00 84,2 % npu coxpaHeHuu cneumdpryHoctn 100%.

Mpwn coveTaHHOM NpUMeHeHUM TecToB Ha KCBCKK, TponoHmH
T 1 MB-K®K B kayecTBe «6110KOBOIo TecTta» y OOMbHbIX, FOCMNTa-
JIN3VIPOBAHHbIX B LIENIOM B TEHEHME NepBbIX 6 4 Moc1e Pa3BUTAS K-
Huyecknx nposasfeHun OKC, 4yBCTBUTEIBHOCTb U Cneumduny-
HocTb focturana 87,7 n 100,0%, cooteeTcTBeHHO. [py ncnosnb-
30BaHWUM Takoro «BrokoBOro Tecta» y OOMbHbIX rpynnbl 1 YyB-
CTBUTENBHOCTb 1 CneunduyHOCTL coctaBnsana 74,3 1 100,0%, co-
OTBETCTBEHHO, a B rpynne 2 4yBCTBUTENbHOCTb U CNELMPUYHOCTb
pocturanv 100%.

Bbin Tak>Ke BbIMOMHEH MOVCKOBBIVI aHann3 B noArpynne 6onb-
Hbix ¢ OKCBIST (n=30) ans noarsepxxaeHs 3thdekTMBHOCTU 1C-
MONb30BaHNS M3y4aeMoW TakTUKK MpUMeHeHus BromMapkepos
ONs paHHen gnarHoctukm MIM. B Lenom pesynbratel aHanmsa au-
arHoctnyeckov athekTUBHOCTM TECTOB B TEHEHME NePBbLIX 6 4 Noce
Pa3BUTUS KNMHMYeCKMX nposisieHnn OKC B 3ToM nogrpynne Tak-
Xe CBWUIETeNbCTBOBanM O Oosiee BbICOKOW YyBCTBUTENbHOCTU
KcBCOKK no cpaBHeEHWMIO C YyBCTBUTENIbHOCTBIO TPOMOHWUHA T U
MB-K®DK (4yBCTBUTENBHOCTL TakIX TECTOB COCTaBnsna 65,0, 62,5
1n55,0%, COOTBETCTBEHHO), XOTS MO CPABHEHWIO CO BCEW Mpy Mo
DOonbHbIX YyBCTBUTENBHOCTL KCBCKK Obina MeHblie (72,5 n
65,0%, cooTBeTCTBEHHO). CneumdniHOCTb YKa3aHHbIX TeCTOB B
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subgroup of non-ST segment elevation ACS (n=30)
to confirm the efficacy of the studied tactics of bio-
markers usage for the early Ml diagnostics. In to-
tal, analysis of the tests diagnostic efficacy during
the first 6 hours in this subgroup also showed high-
er sensitivity of H-FABP than this of troponin T and
CPK-MB (65.0, 62.5 n 55.0%, respectively),
though sensitivity of H-FABP was less than that in
the whole group (72.5 and 65.0%, respectively).
Specificity of all these tests during the first 6 hours
after ACS symptoms onset was 90, 100 and 90%,
respectively, and was consistent with patients data
with any ACS type. However sensitivity of H-FABP
test during the first 3 hours after ACS symptoms on-
set was less than that of troponin T (44.4 and
50.0%, respectively). At the same time, between
3 and 6 hours after ACS symptoms onset the sen-
sitivity of H-FABP test became higher again than that
of troponin T (81.8 and 72.7%, respectively). When
used as a “block test” (H-FABP, CPK-MB and tro-
ponin T) during the first 3 hours after ACS symp-
toms onset, the test sensitivity reached 93.8%, while
specificity remained 100%. Thereby, analysis in the
subgroup of non-ST segment elevation ACS during
the first 3 hours after ACS symptoms onset showed
high efficacy of the approach using “block test” for
M1 diagnostics in patients hospitalized with sug-
gested diagnosis of non-ST segment elevation
ACS. Sensitivity and specificity of “block test” for Ml
diagnostics between 3 and 6 hours after symptoms
onset reached 100%.

Discussion

Timeliness of ACS diagnostics in patients right
after hospitalization to the intensive care unit is es-
sential because it determines initiation of optimal
therapeutic strategy. Moreover, an exclusion of Ml
isimportant in preventing unreasonable examina-
tion and hospital stay.

Despite the presence of several diagnostic
markers of myocardial damage, including tro-
ponins and CPK-MB, that characterized by rather
high specificity, the role of such biomarkers in ear-
ly Ml diagnostics is substantively limited by their low
sensitivity during the first 6 hours after disease symp-
toms onset.

At the same time a rather large observational
study [13] showed that a less intensive therapy is
used for patients with first Ml if they have a neg-
ative troponin test results during the first hours af-
ter disease symptoms onset, and that probability
of reinfarction in such patients is twofold higher dur-
ing 6 months of follow-up. It should be noted that
first MI with negative serum troponin test is rather

TeyeHme nepBbix 6 4 NOCe Pa3BUTUA KITMHUYECKX NPOABEHNN
OKC poctvrana 90%, 100% » 90%, COOTBETCTBEHHO, HYTO COB-
nafano C pesynsraTamMmu aHanm3a AaHHbIX 0 OoMbHbIX C NOObLIM TH-
nom OKC. OgHako 4yBCTBUTENBHOCTb TeCTa Ha KCbCKK B nepBblie
3 4 nocne pa3sutmna cumntomos OKC okasanacb MeHblle, YeM Ta-
KoBas ans TponoHnHa T (44,4 1 50,0%, COOTBETCTBEHHO). B T0 e
Bpems B Mepuof Mexay 3 1 6 4 nocse passutug cumnromos OKC
4yBCTBUTENBHOCTL TecTa Ha KCBCKK BHOBbL CTaHOBMNACH BbilLe, YeM
TakoBasi TpornoHnHa T (81,8% 1 72,7 % cooTBETCTBEHHO). MNpU -
nonb3oBaHWK «BnokoBoro Tecta» (KcbCOKK, KDK-MB 1 TponoHnH
T) y OonbHbIX B NepBble 3 4 nocne pa3sutnm cumntomos OKC vys-
CTBUTENBHOCTL TeCTa fgocturana 93,8% npu coxpaHeHnu cneum-
duyHocT B 100%. Takmm 0Opa3oM, pesysbTaThbl aHanm3a B Nof -
rpynne 6onbHbix ¢ OKCBIST B nepBbie 3 Haca nocne pasBUTS CUMI-
TomoB OKC noaTeepamnav AaHHbIE O BbICOKOM 3(PMEKTUBHOCTY Npn-
MeHeHs Takoro «OnokoBoro» noaxoda k AvarHoctuke VIM 1y Gonb-
HbIX, FOCMMUTANM3MPOBAHHBIX C MPEANONOXUTENbHbIM OMarHO30M
OKCBTIST. YyBCTBUTENBHOCTL M CMEUMPUYHOCTb NMPUMEHEHUS
«ONIOKOBOTO TeCTa» K AmarHoctvike IM B neprog, ot 3 oo 6 4 nocne
Pa3BUTUS KIIMHNYECKMX MPOSBIeHWIA 3aboneBaHns focTurana
100%.

OOcyxpaeHune

CBOEBpPEMeHHOe YCTaHOBNEeHMe TouHoro AnarHo3a OKCy 6onb-
HbIX B PaHHME CPOKM MOCse rocnuUTanm3auny B oTAeNeHne 1H-
TEHCVBHOW TEPanmm OTHOCAT K BaXKHbIM YCIOBUAM MPUMEHEHWS On-
TUManbHOM TakTVKWM leYeHums. bonee Toro, NpeacTaBnAeTCs Bax-
HbIM 1 BO3MOXHOCTb MCKIOYeHNa AnarHosa VIM, 4to nossonset
n30exaTb HeoboCHOBaHHOTO 06CNenoBaHNs 1 NpebdbiBaHMA 6oNb-
HOrO B CTaLMOHape.

HecmoTp# Ha TO, YTO MMeeTCH HECKOMNbKO AMAarHOCTHeCKVIX Map-
KepoB MOBPEXOEeHUS MWOKapha, BKJYas TPOMOHWHbI U
MB-KDK, KoTopble xapakTepm1sytoTcs 4OCTaTOYHO BbICOKOW Cre-
UMPUHHOCTBIO, HM3Kas YyBCTBUTENBHOCTb TaknMX OMOMapKepoB B
TeyeHye NepBbIxX 6 4 NOC/1e Pa3BUTUSA KITMHUYECKMX NPOSBAEHNN
3aboneBaHus CyLLIECTBEHHO OrPAHUYMBAET UX POSb B PaHHEN An-
arHoctvke VIM.

B 10 >Xe BpeMsl B XO[e BbINOMHEHWS [LOCTAaTOYHO KPYMHOro 00-
cepBaLMOHHOro nccnenoBaHus [ 13] Gbinv NonyyeHbl AaHHbIE O TOM,
4TO Yy OOMbHbIX C NepBbIM VIM Npun oTpuLaTeENBHOM TecTe Ha TPO-
MOHVH B KPOBW B TeHeHKe NepBbIx YaCOB NOCAE Pa3BUTUA KITVHN-
4eCKUX NPOSIBEeHWI 3a00neBaHNs MPUMEHSETCA MeHee akT/BHas
TaKTVIKa NIe4eHms, 1y HMX B [1BA Pa3a Bbille BEPOATHOCTb Pa3Bu-
Ta nosTopHoro MM B TedeHne 6 Mec HabmoaeHus. CnenyeT oT-
METUTb, 4TO NepBbi VIM ¢ oTpruatenbHbIM TECTOM Ha TPOMOHWH
B KPOBM BCTPEYAETCs OCTAaTOYHO HacTo, a TaKTUKa NleyeHst Bosb-
HbIX C TaKMM MH(aPKTOM 10M1XKHa ObITb Honee akTMBHOW.

[lns npeofoneHns ykasaHHbIX OrpaHNYeHnI ANg paHHe ou-
arHoctuku VMIM ¢ nomollblo O1MoMapKkepoB MnpennaraeTcs He-
CKOJMbKO NOAXOA0B. B 4acTHOCTW, B nocneHem BapyaHTe KIVHN-
4eCKMX peKoMeHAAUMMA MO AMArHOCTVKE U fleveHnio 6oNbHbIX C
OKCBIIST [14] mns ycoBepLUeHCTBOBaHMSA AMarHOCTKM M B paH-
HVe CPOKM NOCsIe Pa3BUTUS KITMHNYECKMX MPOSIBEHWI NPeAIaraeTcs
BbIMOSHEHWE CEPUM TECTOB Ha BbICOKOYYBCTBUTENbHbBI TPOMOHMH,
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common, and therapeutic strategy for patients with
such infarctions should be more active.

There are several approaches to overcome
above limitations of early Ml diagnostics using bio-
markers. Particularly, the latest clinical guidelines for
diagnostics and treatment of patients with non ST-
segment elevation ACS [14] suggest to use tests se-
ries for high sensitive troponin performed at first at
hospitalization and then in 3 hours to improve ear-
ly MI diagnostics after symptoms onset. If at least
one value exceeds 99th percentile of normal range
of the biomarker concentration, the Ml diagnosis
is considered to be confirmed. T. Keller et al. study
[15] showed that the use of both high sensitive and
standard troponin | tests provides rather high
PVPR (for exclusion of MI) during the first 3 hours
after hospitalization of the patient, which was 75.1
and 80.9%, respectively. In spite of the fact that rec-
ommendations for use of such algorithm corre-
sponds to the class | [14], such algorithm is not in-
cluded in the American guidelines for the man-
agement of patients with nonST-ACS [16], and va-
lidity of such test is to be proved in further studies.
Anyway it's reasonable to continue searching for op-
timal approaches to early Ml diagnostics using bio-
markers of myocardial damage, including H-FABP.

Our results suggest higher sensitivity of
H-FABP test in comparison with troponin T and
CPK-MB ones for Ml diagnostics in patients hos-
pitalized during the first 6 hours after ACS symp-
toms onset. Sensitivity of H-FABP, troponin T and
CPK-MB tests in such terms after symptoms onset
was 72.5, 56.2 and 49.5%, respectively. Our
data concerning rather high sensitivity of H-FABP
between 3 and 6 hours after ACS onset, which was
87.8%, in general consist with studies of C.G.
McMahon et al. [10] and Figiel t. et al. [17], where
this value was 85.3 and 87.0%, respectively.
However, according to both our data and C.G.
McMahon et al. [10], sensitivity of H-FABP during
the first 3 hours after symptoms onset was not high
enough (54.8 and 64.3%, respectively).

Altogether, high sensitivity of H-FABP test can
be explained by its high level in myocardium in com-
parison with other tissues. When used as a bio-
marker of myocardial damage, H-FABP also has such
advantages as it's stability and good solubility, low
molecular weight (15 kDa) and early release into
blood circulation (already in 60 min) after episode
of myocardial ischemia [ 18], as well as relatively high
tissue specificity [19].

Results of this study, suggesting that during the
first 6 hours after disease symptoms onset speci-
ficity of H-FABP test is lower than of troponin T test

CHavana — B MOMEHT rocrnmTanmsaumm 6obHoro, a 3ateM — Yepes
3 4. Ecnu xoTs Obl 0AHO 3Ha4eHMe NpeBblwaeT 99% npoueHTUb
HOPMasbHbIX 3HAYEHMI KOHLEHTPALM 3Toro BroMapkepa, AMarHo3
NIM cumTtaetcs noaTeep>KaeHHbIM. Pesynbtatbl MccnenoBaHus T. Keller
1 COaBT. [15] cBMAETENLCTBOBANM O TOM, YTO NMPWY MUCMOSIb30BaHUM
TecTa Kak Ha BbICOKOYYBCTBUTENbHbIN, Tak M Ha CTaHOAAPTHbIN
TPOMOHWH |, TaKOW anropuUT™M AMarHoCTVK obecneyvBaeT 4ocTa-
TO4HO BbicoKyto MLIMP (ans nckmodeHns VIM) B TedeHne nepBsbix
3 4 nocne rocnutanmsaumm bonbHoro, kotopasi gocturana 75,1 u
80,9%, cooTBETCTBEHHO. HECMOTPS Ha TO, YTO pekoMeHZAauum no
MCMOMNb30BaHMIO TaKOrO aIlfroprTMa NPUMEHEHMA TeCTa Ha TPOro-
HWH ANa paHHen amarHoctnkn MM cootBetcTByioT | knaccy [14],
TakoW anropmT™M Noka He BKJTIOYEH B aMeprKaHCKMe pekoMeHAa -
umu no BefeHmio 6onbHbIx ¢ OKCBMST [16], a 000CHOBaHHOCTL €ro
MCMOSb30BaHMA eLLie NPeaCTONT NOATBEPAMTL B XOLE BbIMOSTHEH NS
[OMONHUTENbHBIX UcCnefoBaHW. Kak Obl TaM HK Obino, npea-
CTaBNSIETCA LeNnecoobpa3zHbIM NPOAOIKNTE MOUCK ONTUMASbHbIX
NOAXOA0B K paHHen amarHocTiike IM ¢ nomollbio brioMmapkepos
NOBpeXAeHNA MUOKapAa, B TOM 4uc/le 1 C MCNOMb30BaHVEM
KcBCOXK.

Mony4eHHble HaMV JaHHbIE CBUAETENLCTBYIOT O O0Mee BbICOKOM
4yBCTBUTENBHOCTW MCNOMb30BaHWA Tecta cKbCXKK no cpaBHeHMO
C OLEHKOW KOHLIEHTpauuy TponoHuHa T n MB-KOK ans amarHo-
ik UMy B0onbHbIX, FOCMINTaNM3MPOBaHHbIX B TEYEHME MepBbIX
6 4 nocne pasBUTUA KNMHWYecknx npossnerunn OKC. YyscTBu-
TenbHoCTb CKBCXK, TponoHnHa T n MB-KOK B Takme cpoku
nocse pasBuTna CMMNTOMOB focturana 72,5; 56,2 n49,5%, co-
OTBETCTBEHHO. [Tofly4eHHble HaMM AaHHble O OCTaTO4HO BbICOKOM
4yBCTBUTENLHOCTM KCBCXKK B mepro ot 3 4o 6 4 nocne pa3Bmutus
KNHndeckmnx npossnermin OKC (coctasnsna 87,8%), B LIENOM COB-
najaloT C pesynsratamu nccneposaHnin C.G. McMahon v coasr. [10]
1 Figiel £. 1 coasT. [17], B xo4e KOTOpbIX 3TOT NoKa3aTesb 4OCTU-
ran 85,31 87,0%, cootBeTctBeHHO. OQHaKO, KakK Mo HallMM AaH-
HbIM, TaK 1 no AaHHbiIM C.G. McMahon u coaBT. [10], YyBCTBU-
TenbHOCTb KCBCOXKK B mepBble 3 4 nodie pa3BuTS KIMHUHYECKX NPo-
fIBNEeHMI Obina HeLOCTaTOYHO BbICOKOM, cocTaBnss 54,8 1 64,3%,
COOTBETCTBEHHO.

B LienoM BbICOKYIO YyBCTBUTENBbHOCTL TecTa Ha KCBCKK o0b-
ACHSAIOT BbICOKMM ypoBHeM KCBCKK B MrOKape Mo CpaBHEHMIO C
apyrumn TkaHamMun. K npenmyectsam kcbCKK npu ncnons3osa-
HUW B Ka4eCTBe OMOMapKepa NOBPEXAEHNS MUOKapPAa OTHOCST TaK-
e ero CTabunIbHOCTb 1 XOPOLLYIO PACTBOPUMOCTb, HU3KYIO More-
KynsipHyto maccy (15 k[a) 1 BbIcBoOOXAeHNEe B KPOBb B paHHMe
Cpokm (y>xe vepes 60 MMH) Nocie anv3oaa Miemmn Mnmokapaa [18],
a TakK>Ke OTHOCUTENBbHO BbICOKYIO TKaHeBYIO cnelmndu4HocTb [19].

Mony4eHHble B OAHHOM WCCNeLOBaHWW pesynbsraTbl, CBUAe-
TeNbCTBYIOLLME O TOM, YTO B TeYeHMe NepBbIX 6 4 Moc1e pa3BmUTS
CMNTOMOB 3aboneBaHus, cneumnbUiHOCTb Tecta Ha KCBOKK He-
CKOMbKO HMXe, Yem TecTa Ha TPornoHWH T (90 1 100%, cooTBeT-
CTBEHHO) B LeNIOM COBMaZaloT C pe3ysbraTaMy UCCeoBaHus
C.G. McMahon 1 coasr. [ 10]. Co4eTaHHOe NpriMeHeHMe TPOMoH1Ha
T v MB-K®K gna anarHoctnkn MMM cyuiecTBEHHO MOBbILIAN0 He
TOMBKO YYBCTBUTENBHOCTb TECTA B LIEIOM, HO W €ro CneLmgU4HOCTb,
KoTOpas, Kak Npy UCCNeAOBaHNM B TEYEeHKe NepBbixX 3 4, Tak 1 B
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(90 and 100%, respectively), generally consist with
the results of C.G. McMahon et al. study [10]. Com-
bined use of troponin T and CPK-MB for Ml diag-
nostics significantly increased not only sensitivity of
the test in general, but also its specificity which was
100% both during first 3 hours and between 3 and
6 hours after MI symptoms onset.

At the same time it should be noted that not all
of the studies supported high diagnostic value of
the combined H-FABP and troponin | test in patients
with suggested MI. Particularly, results of Freund V.
et al. study [20], which included 317 ACS patients
hospitalized to the emergency department, showed
that PVNR of the combined H-FABP and troponin
| test (96% at 95% confidence interval [Cl] 93—
98%) did not exceed PVNR of the troponin | test
alone (95% at 95% C1 93—98%).

Study limitations

In spite of the fact that our study confirms va-
lidity of the "block” approach to the Ml diagnos-
tics using the tests for biomarkers of myocardial
damage, some limitations should be noted. Al-
though the most important role of the tests for bio-
markers is in the MI diagnostics in patients hos-
pitalized with nonST-ACS, only 30% of patients had
such type of ACS in our study. Nevertheless,
analysis in the nonST-ACS subgroup confirmed a
high diagnostic value of the “block” approach to
the Ml diagnostics very early after MI symptoms
onset (less than 3 hours) and in such type of ACS.
For confirmation of the results it is appropriate to
conduct an additional study including more par-
ticipants with both ST-segment elevation ACS
and nonST-ACS, to provide sufficiently high sta-
tistical power, including analyses in subgroups with
different types of ACS.

Also it should be noted that inclusion of more
patients with ST-segment elevation Ml allowed bet-
ter evaluation of specificity of the assessed diagnostic
methods of myocardial damage. Anyway, the re-
ceived data confirm high diagnostic value of H-FABP
and, particularly, combined biomarkers test using
H-FABP.

Conclusion
So “block” approach to the tests for biomark-
ers of myocardial damage using H-FABP, troponin
T and CPK-MB early after ACS symptoms onset is
more sensitive than each of above tests alone.
Disclosures. All authors have not reported
about potential conflicts of interest for this article.

nepuog Mexay 3 v 6 4 nocse passuTns cumntomos VIM, poctm-
rana 100%.

B 10 e Bpemsa cneflyeT OTMeTUTb, YTO pe3ysbraThl He BCex 1c-
CNeloBaHNM NOATBEPXXAANN BbICOKYIO ANATHOCTMYECKYIO LIeH-
HOCTb COYETaHHOMo NCMOJb30BaHMA TecTa Ha KCBCKK m Tpono-
HWHa | y BonbHbIX ¢ NpeanonaraeMbiM VM. B yactHocTH, pe-
3ynbTaThl ccnenosaHus Freund Y. 1 coast. [20], B koTopoe Obinu
BKJIIOYeHbI 317 6onbHbIx ¢ OKC, AOCTaBNEHHbIX B OTAENEeHME He-
OTNIOXXHOW MOMOLLMN, CBMOELTENbCTBOBANM O ToM, YTo [LOP Te-
CTa ONns codeTaHHoro Tecta Ha KCBCOXKK u TponoHuH | He npe-
BblLLana TakoBOW NPU N30MMPOBAHHOM MPUMEHEHMM TeCTa Ha TPO-
NoHWH |, nocturas 96% npu 95% [oBepUTENbHOM UHTEpPBase
(95%[011) 93-98% npu co4ETaHHOM MPUMEHEHWE [IBYX TECTOB,
1 95% npu 95% [V 93-98% — npm n30NMpoBaHHOM NpuUmMe-
HEHWM TecTa Ha TPOMOHWH |.

Ol'paHVILIeHVIﬂ mncaneaoBaHuUd

Pe3yneraThl BbINOMHEHHOMO HAMW NCCIIeA0BaHWA B LLEIOM Mof-
TBEpPXAatoT 000CHOBAaHHOCTb NCMOMb30BaHMS «ONOKOBOrO» NMoA-
XOfa K AMarHoctuke IM ¢ NoMOLLbIO TeCTOB Ha B1omapkepbl Mo-
BPEXOEHMA M1MOKapaa, NPy 3TOM efyeT OTMETUTL Pag, HeAOCTaTKOB
[laHHOrO UCCNefoBaHMs. HecMoTps Ha To, HTO HaMbOMbLLYIO POSb
TeCTbl Ha BoMapkepbl UrpatoT B ArarHoctuke IM y 6onbHbIX, roc-
nunTanmsmnposaHHbix ¢ OKCETIST, B HalleM nccie[oBaHWU TONbKO
30% GonbHbIx Menu Takon Tin OKC. TeM He MeHee, pe3yrbTaThl
aHanu3a B nogrpynne 6onbHbix ¢ OKCEMST noatBepamnm BbICo-
KYl0 AMarHOCTUYECKYI0 LIEHHOCTb «BNoKOBOro» NoaxoAa K amar-
HoCTMKe VIM B 04eHb paHHKe CPOKM NOCSIE PAa3BUTUS €ro KITMHN-
YyeckuMx NposBneHn (MeHee 3 4) 1 npu Takom Tune OKC. ns nof-
TBEPX/AEHUS pe3ynbraToB aHan3a LenecoobpasHo BbIMoMHeHWE
JLOMONTHNTENTHOTO NCCEA0BaHMS C BKITIOYeHMEM OOSIbLLEro YnC-
na 6onbHbIX kak ¢ OKC c nogbemoM cermenTa ST, Tak 1 OKCBIMST,
41O 0becneyrBano Obl JOCTAaTOMHO BbICOKYIO CTAaTUCTUYECKYIO
MOLLHOCTb aHann3a, B TO YMCe aHanm3a B noarpynnax 0onbHbIX
C pa3HbiM T1nom OKC.

CrnenyeTt Takxke OTMETUTb, YTO BKITIOHEHWE B UCCTIe0BaHNs OOmb-
LIOro Yncna 6onbHbIX ¢ MM ¢ noagbeMoM cermeHTa ST no3Bossno
Donee HaEXHO OLEHWTb CNELMPUIHOCTb OLLEHNBAEMbIX METOA0B
AMArHoCTVIKL NOBPEXAeHUS MU1oKapaa. B niobom cnydae, nony-
YeHHble JaHHble MOATBEPXKAAIOT BbICOKYIO ANATHOCTUYECKYIO LieH-
HocTb KCBCXKK, 1 ocobeHHo, coveTaHHOro npumMeHeHus Ouo-
MapKepoB C Ucnonb3oBaHmem KCbCOXKK.

3aknoyeHue

TakuM 0Opa3oMm, NprMeHeHMe «OnoKOBOro» noaxofda K uc-
NONb30BaHMIO TECTOB Ha OMOMapKepbl NOBPEXAEHMA MUOKapAA C
ncnonb3osanHveM KCbCKK, TponormHa T MB-KOK B paHHMe cpo-
K1 nocrie pa3BuTus KnnmHudeckx nposisnerHus OKC nmeet bonee
BbICOKYIO YyBCTBUTEIBHOCTb MO CPAaBHEHMIO C MPUMEHEHNEM KaX-
[0ro 13 TeCTOB B OTAENbHOCTU.

KoHdnuKT nHTepecoB. ABTOpbI He coobLLMNM 06 OTCYTCTBUM
NOTEHUMANbHOIO KOHMAVKTa MHTEPECOB MO AaHHOW CTaTbe.
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