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Wondfo koarynomeTtp

TexHos1I02USA

OnTuko-MexaHnue CKU METO]T

AKTUBATOP KOAryJsiliui BCTPOECH U BBICYIICH \\ ¥
, %

B 30HE PEAKIINH, IIPU pabOTE pOoTOpa pearcHT

pPacTBOPSIETCSI U CMEIIMBAETCS C 00pa3IIOM,

aKTUBUPYs €ro cBepThiBaHue. Korma crycrok

KPOBHU OTOMpPAETCS pOTOPOM, BpEMsi -
CBEPTHIBAHUS U3MEPSIETCS 110

MHTEP(PEPEHIIUN UCTOYHHKA CBETA.
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lNMpuryun pabomesi

Poto

Wondfo koarynomeTtp
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MPOMEXYTOK 3yOuarka CryCTOK

Onrnueckuu MexaHMYeCKuH

SENSOR

* AKTUBATOpP KOATyJISIIMU ObLT I00ABJICH U BBICYIIICH HA
PEAKIIMOHHOMN 30HE MTOJIOCKH BO BpEMS MPOU3BOJICTBA.

* Bo BpeMs TecTUpOBaHus, IPU NEPEMELTUBAHUN POTOPA,
peareHT pacTBOPSETCS U CMEIIUBAETCS C 00Pa3IoM, aKTUBUPYS
€ro CBEPTHIBAHHUE.

* CryCTOK TacUT BpaIIEHUE POTOPA A0 €r0 OCTAHOBKHU,
MEXaHUYECKHU PACCUNUTHIBASI BPEMS CTYCTKA.

* ONTUYECKUN JaTYMK OOHAPYKUBAET UBMEHEHUE COCTOSHUS
CT'yCTKa, OITUYECKHA PACCUUTHIBASI BPEMSI CT'yCTKa.
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Wondfo koarynomeTtp

Onepayuu
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IIOJIOCKY 00pa3IbI PE3YJIbTAThI
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Wondfo koarynomeTtp

lMapamempbi Kkoa2yrnomempa

Ha3BaHue Onruyeckuii KOAryJaoMeTp

Mozenb Ne. 0CG-102

Bluetooth [a

Buemnss kinaBuatypa Her, ¢u3uyeckas kiraBuina + CCHCOPHBIA SKpaH

ITamsTB 300 zanuceit, 12 QC 3anucei

[Iepenaya JaHHBIX Ye€pE3 UHTEPHET U
CEpUMHBIN TTOPT

Ha

Pasmep (220X 175X 130) Mmm
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Wondfo koarynomeTtp

Tecmoenbie npedmemsi

IMpeamersl O0bem oOpasua JAnana3oH usmepeHus KinHn4yeckuii CipaBoOYHUK
PT 20 pL 7~905S 10~14 S
INR / 0.5~9 0.7~1.3
APTT 20 pL 18~120S 22~385
TT 20 pL 10~90 S 14~205
FIB 20 pl 1.5~6 g/L 2~49/L
ACT 20 ul 50~500S 80~1405

* [Ipumeuanue: INR Beruucinsercs no PT.



Wondfo koarynomeTtp

lNMapamempbl mecmupoegaHul

* TecrToBbI€ IPEAMETHI * YcioBus pabOThI
CV Ycaosusa  Temmeparypa BaaxHocTh
IIpeameTnl padoThI
PT/c <5.0% <10.0%

XpaHeHue 10°C~50°C 10%~90%

ACT/c <15.0% <20.0%

FIB/(r/n) <10.0% <20.0%

IWondfo® | RACING FOR LIFE



[lpenmyLlecTBa KoarynomeTpa

HepeJmBaﬂ METOHA0JI0T U

HeMmeniieHHOE TeCTUPOBaHME . ‘ @ TouHast XapaKTePUCTHKA
Ilo/1HOE€ MEHI0 TECTUPOBAHMS @ @ He Tpedyer 00cayKuBaHus




[MpenmyuwiectBa KoarynomeTpa OCG-102

Ne 1. NepeaoBas metogonorusa

TpaauuMOHHBIE METOIOJIOTUA
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OnTuyeckuii MeTON

Onruyeckuii KoaryaoMeTp uaMepsieT QyHKIUIO KOaryJsiiuu
Ha OCHOBE U3MEHEHUSI MYTHOCTH BO BPEMS CBEPTHIBAHUS.
IIpocTast KOHCTPYKIHUA, HU3KAS CTOUMOCTD, HO
BOCIIPUMMYHUBOCTh K AHOMAJILHOH ILJIa3Me.
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MAaruuTHbBIN METO/

MarHuTHble MAPUKH U3MEPSIOT (DYHKIIHIO KOATyJIsIun
HA OCHOBE U3MEHEHUS BSI3KOCTH BO BPEMS CBEPTHIBAHUA.
Pesynbrar He BMEIIMBAETCH AaHOMAJIbHOM MJIA3MOM, HO

KaAa4€CTBOM MAI'HUTHBIX IIAPUKOB, INITAAKOCTBI0 CTCHOK
H T.1A.



[MpenmyuwiectBa KoarynomeTpa OCG-102

Ne 1. NepeaoBas metogonorusa

Copemennsie meroposiorun POC koarynsauuu

POLYMER
MICROCHANNEL

IMPEDANCE 3
MEASUREMEN SCREEN PRINTED

B e | e ! pd
ELECTRODES
-] N

CLOTTING TIME

OnTuko-MmexaHn4ecKu MeTo/1

DJIIEKTPOXUMHUYECKHE METOAbI

NMneanmMeTpuiecKHe KoarylIroMeTphl U3MEPSIOT Coueras ONTHYECKUI 1 MEXaHUYECKUH METO/IBI,
N3MCHCHUC UMIICIAaHCA BO BPCMs KOAr'yJIAUU. N3MEPACT BPCMA CBCPTBIBAHUA KPOBH. On aacT
AMIIepOMeTPHYECKHE aHAIH3aTOPBI H3MEPSIOT NPAMON pe3yJbTar 0e3 npeodpasoBaHus CUTHAJIA
ONEKTPOXMMUYECKHH CHTHAN B BUJIE JJIEKTPOTOKA Ha (Hanp., anekmpuyecxkoeo), ooecrnednBas CTa0NJIbHbIE
QJICKTPOLdaXx, BCTPOCHHBIX B TCCT-ITIOJIOCKH. pPe3yabTaThI. AHTI/II/IHTep epeHIusl.

KoMm0o-TecT MoxkeT OBITH paspadoran. ondfo’ | RACING FOR LIFE

UcTouHunk: Technology Advancements in Blood Coagulation Measurements for Point-of-Care Diagnostic Testing



[MpenmywiectBa Koarynomertpa OCG-102

Ne 1. lMepedoesasi MemodoJsioz2usi - OnMmMuKo-mMexaHu4deckul memod

SPECTRA OF CHROMATIC SUBSTANCES
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[Io cpaBHEHMIO C AIEKTPOXUMHUYECKUMHU Jmuna BotHel Wondfo koarynometpa = 940um (MK)
METOJAMH PE3YJIbTAThl CTAOMJIBHBI, B HUX MunnmajibHble HHTEPepeHIUN BUAMMOTO
MeHbIIIe BMeIIMBAIOTCS KJIETKH KPOBH, cBeTa. o
IWondfo® | RACING FOR LIFE

JUANUOBI U APYTUE€ KOMIIOHEHTHI KPOBH.



[MpenmywectBa Koarynometpa OCG-102

Ne 2. Bo3aMOXHOCTb HemMensIeHHOro TeCTUpoBaHUA

OOpartieHue ¢ 00pasiioM U €ro MCCIEA0BAHUE Cpa3y MOCE B3SITHS, MAKCUMAJIBHO M30eras OmMnOOK Mepe1 aHaIU30M.

OOpa3usl koaryJasauuu 0CO0CHHO BOCHIPUUMYUBEI  OIIMOKH MOT'YT BO3HHKATD:

B3situe mpoObl HHUITUMPYET CBEPThIBAHHUE
PT u PTT gaBiasgrorcs CIOXKHBIMHA
(bepMEHTAaTUBHBIMH PEAKIIUSIMHU

* [IpeananuTudeckue - 0oT00P, TPAHCIIOPTUPOBKA H
o0padoTKa 00pa3uoB (Hamp., ueHTpudyrupoBaHmne) U Ux
XpaHeHHue

* AHAJIUTUYECKHUE - TECTUPOBAHUE, KOHTPOJIb Ka4eCTBa,
poBepKa U BepupUKaLMS PE3YIbTaTOB

* [Tocrananutudeckue - hopMar oT4eTa, BpeMs BBITTOJTHEHHUS,
OTUYET O KPUTUUECKUX 3HAYCHUSX, XpaHEHHUE 00pa3IIoB,
UHTEPHOpETALMS PE3YIIHTATOB

[o 70% owunbok nponcxoauT Ha NpeaHanMTU4YeCKoOM

aTafe.
ondfo POC koazyriomemp ripedriazaem HemMeosrieHHoe

mecmuposaHue be3 no02omosku obpa3y,08 Kposu.
IWondfo® | RACING FOR LIFE



[MpenmyuwiectBa KoarynomeTtpa OCG-102

Ne 3. MNonHoe MeHI0 TecTUpoBaHUSA

APTT, PT/INR, ACT, TT, FIB npeanararT noJIHO€ MEHIO TECTUPOBAaHUSI.

Point of Care KoHkypeHTbI TecTtoBble NpeameTbI Wondfo npemraraer Hanbosee MoJTHOE MEHIO
Wondfo PT/APTT/TT/HB/ACT TCCTOB, IMOAXOAAIICC IJIA CaMbIX IIMPOKUX
e | Micropont | prapTTTRE | et aneponan, epur
Keyicheng(Beijing) ACT
Kaimai(Beljing) ACT
Roche PT
Alere il PT otbop kpoBM 13 nanbLa No3BosigeT
38 py6exow Abbott PT/ACT BbICTPO BECTU NaLMEHTOB.
Werfen PT/APTT/ACT
Medtronic ACT
Helena ACT

IWondfo® | RACING FOR LIFE




[lpenmyLlecTBa KoarynomeTpa

Ne 4. TouHana xapakTepucTuKa

Wondfo OCG-102 Within-run Precision

Coagulation Control Plasma |

Coagulation Control Plasma |

Wondfo OCG-102

w Corelation of PT test (Sec.) between Sysmex CS-2400 Vs Wondfo OCG-102 Correlation of INR between Sysmex CS-2400 Vs Wondfo OCG-102
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Sysmex CS-2400 Sysmex CS-2400

e PT (Sec.) INR PT (Sec.) INR
1 12.8 1.07 42.6 3.96
2 12.7 1.05 40.6 3.76
3 12.6 1.05 40.7 3.77
4 12.8 1.07 41.5 3.85
5 13.3 40.9 3.79
6 13.3 42.6 3.96
7 12.3 1.02 42.8 3.97
8 12.6 1.04 40.1 3.71
9 12.7 1.06 39.7 3.67
10 13.4 40.5 3.75
11 13.0 1.09 42.9 3.98
12 12.8 1.06 42.5 3.95
13 13.5 1.13 42.3 3.93
14 12.2 1.02 42.4 3.94
15 12.3 1.02 42.5 3.95
16 12.8 1.06 42.3 3.83
17 13.0 1.08 44.8 417
18 12.0 0.99 43.0 3.99
19 13.1 1.10 44.7 4.16
20 12.7 1.06 42.0 3.90
Average (Mean) 12.8 421 39
Standard deviation (SD) 0.41 0.04 1.36 0.13
Coefficient of vanation (%CVw) 317 3.43 3.24 3.40
TEa's performance cnteria of CLIA =< 3.75%
Acceptable C\'s performance criteria
< 5%
of manufacturer
Performance (Pass/Fall) Pass Pass Pass Pass

Ouenka npoaykra B Taninaunjae

BHyTpucepuitHas TO4HOCTh: <5%
Koppensius PT u INR mexnay Sysmex u Wondfo
R’>0.95

IWondfo® | RACING FOR LIFE




[lpenmyLlecTBa KoarynomeTpa

No 4. TouyHan xapakTepucTuka

PT (Wondfo VS RM)

Wondfo

600.00+

400,00

300.007

Wendfo

200.00

T T
00 200.00 400.00 800.00

Medtronic

Wondfo

APTT (Wondfo VS RM) TT(Wondfo VS Sysmex)

120.0

100.0

60.0M

40,0

20,07

100.00-

20.00+

60.007

Wondfo

40.00+4

20 00+

R2 sbs = D 965

T T
0o 20.00 40.00

HUccaenoBanue koppeasiuu

T T T T
60.00 80.00 100.00 120.00

Sysmex

FIB(Wondfo VS Sysmex)

8,00 R® £t =0.867

Wondfo

OcHoBHbIE MeTO/ABI VS. Wondfo onTrdeckuii koarynomeTp

R’>0.96

IWondfo® | RACING FOR LIFE




[lpenmyLlecTBa KoarynomeTpa

No 4. TouyHan xapakTepucTuka

PT-Roche & PT2-Wondfo Correlation PT-Roche & PT3-Wondfo Correlation

PT-Roche & PT1-Wondfo Correlation 000 90.0 y = 0.9696x + 0.0132
20 y = 0.9656x + 0.4593 ; e é 80.0 R?=(0.9808 .
80.0 R! = 0.9856 H1a Pt 70.0 4
. o 70.0 el
¢ © 60.0 s £ c00
£ 60.0 et £ 500 *
€ 50.0 * 5 50.0 - 2 400 S
2 100 L4 2 400 ¢ @ ul e
2 40. 3 e & 300
E 300 20-0 20.0
20.0 10'0 10.0
10.0 : 0.0
0.0 ‘”’00 100 200 300 300 500 €00 700 800 500 0.0 10.0 20.0 300 40.0 500 60.0 70.0 0.0 90.0
0.0 10.0 20.0 300 40.0 50.0 600 70.0 80.0 900 0 10.0 20.0 300 400 500 600 /0.0 80.0 30. PT-Roche
PT-Roche PT-Roche

UccaenoBanue koppeasiuu
Roche CoaguChek® vs. Wondfo ontruueckuit koaryioMeTp

R2>0.98

IWondfo® | RACING FOR LIFE

Roche CoaguChek® XS



[lpenmyLlecTBa KoarynomeTpa

Ne 5. He TpebyeT o6cnyxuBaHus

OTcyTCcTBHE CHCTEMBI
KUJIKOCTHBIX TPYOOK

TeCTHpOBaHI/Ie Ha OCHOBE€ INOJIOCKH

IWondfo® | RACING FOR LIFE




Henpsimbie KOHKYypeHmMbI

KOHKYpeHTbI

ABTOMaTU4YE€CKUM KOHKYpeHTbI TecToBbIE NpeaMeTbl
Sysmex PT/APTT/TT/FIB
3a pybexom Stago PT/APTT/TT/FIB
Werfen PT/APTT/ACT
Londisland(mindray) PT/APTT/TT/FIB
B Kutae
Sunbio PT/APTT/TT/FIB
Mony-
aBTOMaTU4YeCKUM
Human PT/APTT/TT/FIB/DD
3a pybexom
TECO PT/APTT/TT/FIB/DD

Stago STA Compact Max®

IWondfo® | RACING FOR LIFE



KOHKYpeHTbI

-§ﬁ——f*

\
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IToiryaBTOMaTn4eCKUi KOAryJaIoMeTp [1O0JTHOCTBIO aBTOMATUYECKUN KOATYJIOMETP POCT xoarynometp

* [loxoxee mento TectoB: PT APTT TT * bosnee nosHoe MeHIO: OOBIYHBIC U * Tloxoxwuii/0oJiee pOCTOM TECT
FIB JI-numep CIIelIMaJIbHBIC aHAIU3EI * POCT ycnoBus, HA3Kas

» JlaboparopHbl€ yCIOBHS, HU3Kas » JlaboparopHbi€ YCIOBUS, BHICOKAS MPOU3BOAUTEIILHOCTD
MIPOU3BOAUTEILHOCTD MIPOU3BOAUTEILHOCTD *  OTHOCHUTEJILHO BBICOKHE IIEHBI

*  DKOHOMHYECKUE IICHBI *  OTHOCHUTEJIBHO BBICOKHE IICHBI * Ilpocras oneparnus

*  OTHOCHTEIBHO CJIOKHAS ONepaIns * [lonHOCTBIO aBTOMATUYECKUI

HenpsiMmasi KOHKypeHUUSA

* Jlns npoaBwkeHUs, paznudante ciueHapun npuMeHenus (Wondfo yaensier Baumanue POCT cuenapusm, Hamp.,ED,
XUPYprusi), IepexXBaTuTe 00pasibl U3 3TUX CIIEHapUeEB, U nepeHecute Ha Wondfo.

* Ecnu cymecTByeT npsmas KOHKYPEHIIHS IPU MIPOBEICHUHN T€CTa C HEOOJIBIIIMM 00bEMOM 00Pa3I0B, IPOIBUTAUTECH,
UCX0Js U3 (PAKTUYECKOM CTOUMOCTH/TECTA U METOJOJIOTHH.



KOHKYpeHTbI

lpsiMble KOHKYpeHMbI

Point of Care |KoHkypeHTbI| TecToBble npeameThbl Mnarocsl MuHycbl 3aknroueHue

ObbluHbIN 2/3/4 Het ACT, BbicOKas LeHa,

B Kutae Micropoint PT/APTT/TT/FIB KOMOO TecT, pe3y/nbTaT He COOTHOCUTCA| 1o Wondfo:
NOpTaTUBHbIN C OCHOBHBIMU METOAAMM |1 Mo nHoe MeHI-O.
Roche PT bpeHa, nopTatMBHbIM | HeT 0b6blUHbIX TECTOB rectos ¢ ACT

2. JloctynHas
Bbicokasd ueHa, HeT LleHa

ACT Kaolin, ACT Celite,

3a py6exxom | Abbott POC PT/INR BpeHa, NopTaTMBHbLIN | 06bIUHBIX TECTOB, TPYAHO [3. TOUHOCTb
3arpysuTtb obpasey, 4. lepepoBas
Medtronic, BblcOKas LLeHa, METOACNOTA
Helena ACT CneumanbHo ana ACT ronbKo ACT
Actalyke Mini Il Abbott I-Stat

[Py ’
~.

)

Medtronic ACT



3abop kpoeu

Ha 4yto oOpaTnThb BHMMaHME?

AFTT (sec)
PT (sec)
FVIl Act (%)
FVIIl Act (%)
FIX Act (%)
VWF:Ag (%)
VWF:RCo (%)
PC Act (%)
PS Act (%)

Sodium

citrate
plasma
29
12.4
115
141
122
122
114
111
96

23

115
143
131
152
30

>60
308
4.5
3350
101

74

<1

» KpoBb nomkHa ObITE cOOpaHa B MPOOUPKE C IIUTPATOM
HaTpusl (C royOOH KPBIIIKOW)
* 105 to 109 mmonb/n = 3.13% to 3.2% (00bIYHO KaK
3.2%) npeanodtruTebHEe
» DOJITA (c ¢pnoneToBoi KPBIIIKOW) U TeIaprH (C 3eJIeHON
KPBIILIKOW ) IJIa3Ma, CHIBOPOTKA HETpUEMIIEMa
* IIpuBOAUT K HETOYHOCTH (HANIPUMEDP, YAJIMHECHHBIMI
PT u APTT)
» COOTHOIIICHNE KPOBH M aHTUKOATYIISTHTA (00beM
3amoJIHEHUS): 9 yacTel KpoBU K | 4acTu aHTHKOAryssiHTa
* HenononHeHHble TPOOUPKU MOTYT HPUBECTU K
YIJIMHEHUIO BPEMEHU CBEPTHIBAHUSI KPOBU

IWondfo® | RACING FOR LIFE



Ha 4yto oOpaTnThb BHMMaHME?

TpaHcnopmupoekKka u xpaHeHuUe, ec/iu Koa2ysioMmemp ycmaHo8JiIeH 8 UeHmpasibHolU 1abopamopuu

* TpancnoprrpoBKa LIEILHON KPOBU P KOMHATHOM TeMIieparype,
2- 4° C He peKOMEeHayeTCH

* B uneane oObIuHbBIC KOATYIISIIIUOHHBIC TECTHI, Takue Kak PT u
APTT, monkHbI ObITh IPOBEAECHBI B TeYeHHUE 4 4ACOB MOCJIE
3a00pa KpOBH.

* 3aiepKKU B TPAHCHOPTUPOBKE MOTYT BJIMATH, B YACTHOCTH, HA
JaduiabHbie pakTopsl (V, VIII), 4To NpUBOIUT K YBEJTHUEHU IO

BPEeMEHHU CBEPTBIBAHUA KPOBH U 71 Viiro IOTEPE aKTUBHOCTHU

(hakToOpOB.

IWondfo® | RACING FOR LIFE



HacTtb 2

CueHapun npMMeHeHUsa - XMpyprug

Wondfo® | RACING FOR



[MpeaonepauMOHHbLIN CKPUHUHT

Xupypruyeckue npouenypbl 4acto
HapywatoT banaHc cuMcTeMbl reMocTasa,
4YTO NPUBOAMUT K CKIOHHOCTU K TpOoMBOO3am

NI KPOBOTEYEHUSIM BO BPEMS onepaLui.

ictouHuk: The Balance of Thrombosis and Hemorrhage in Surgery

IWondfo® | RACING FOR LIFE



[MpeaonepauNOHHbIN CKPUHUHT

Llenb: npeackasaTtb U NpeaoTBpaTUTb NepMonepaLmoHHOe KPpoBOTEYEHNE

OCHOBHBIX OCJIO)KHCHUU BO BpEMA U ITIOCJIC OIICpalU, YTO

OPUBOIUT K YBEIMYCHUIO 3a00JIEBAEMOCTH K CMEPTHOCTH. Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology
35 - In-hospital mortality First update 2016
Stroke

30 - M Renal replacement therapy
S miowscesriasubng 1.1. Evaluation of coagulation status
g 2 Before surgerv or invasive procedures, we recommend
= the use of a structured patient interview or standardised
S 207 questionnaire which considers clinical and family bleed-
2 o ing history and detailed information on the patient’s
= medication. 1C
0
% 10 - We recommend the use of standardised questionnaires
& on bleeding and drug history as preferable to the routine

3 use of conventional coagulation screening tests such as

- P activated partial thromboplastin time (aP’I'T), inter-
0 :

national normalised ratio (INR) and plateler count in
elective surgery. 1C

0 1 2 3 4
Universal Definition of Perioperative Bleeding classes




[MpeaonepauNOHHbIN CKPUHUHT

Llenb: npeackasatb U NpegoTBpaTUTh NepmuonepaLyuoHHOE KPOBOTEYEHUNE

ACTA MEDICA LITUANICA. 2012. Vol. 19. No. 3. P. 166-171 Research ‘ Open Access ‘ Published: 09 October 2021

© Lietuvos moksly akademija, 2012
Use of laboratory testing for prediction of
Coagulation tests and their association with postoperative bleeding volume in cardiovascular
. . . surger
postoperative blood loss after cardiac surgery with 9ery
. Yoshie Kawahara, Kohei Ohtsuka, Kimine Tanaka, Mayumi Yamanaka, Hiroyuki Kamiya, Takayuki Kunisawa
cardiopulmonary bypass & Satoshi Fujii =
Thrombosis Journal 19, Article number: 70 (2021) | Cite this article
1500
r=-0.5; P <0.0001
1250 A .
* bonee Hu3kuil ypoBeHb (UOPUHOTEHA MEPE] ONepaluei
CBsI3aH C 00JIbLIeH MOC/IeoNnepaAllMOHHOM KPOBONOTEepei,
: a camasl BbICOKasi Koppelsiys Oblja oOHapyKeHa MEXKITY
250 npe- ¥ MocjieonepaluoHHbIM (PUOPUHOTEHOM.
i * CHmwXeHue ypoBHs (UOPUHOTEHA CBSA3AHO C YBeJINYeHUeM
Fibrinogen, g/L, at TO
_ KPOBOTCYCHHUA U CMECPTHOCTH ITOCJIC OIICpAIllUN.
Fig. 2. Scattergram of 24-hour postoperative blood
loss versus preoperative plasma fibrinogen levels
Relationships between preoperative (T0) plasma fibrinogen levels and blood loss in o 1I1EE
24 Iiuursulflimlims hllh_l}L'\_'IL‘ti lumnltmc M.illl‘gv.'['}'(.'[:}\lll}"lllg ‘_{urdilopufn::nur:ll)yp;u.) lVoI1dfO | RACI NG FOR = I; ! g_"




[MpeaonepauNOHHbLIN CKPUHUHT

Llenb: npeackasatb gedekT koarynaumm

PT
prolonged

k

k J

k

Y

aPTT
prolonged

Y

¢:

y - l N
Fbg, FIl Fvang || P98 FV 1| gy Fi Fy R Tt TT and Fog TTY. Fog! TT1, Fogl
FVII normal Ell and FVIIL and FVII} normal Fbg normal normal DDt DD normal
Y  J Y l Y l l
Liver APA or inininsic DIC or
Artifact, APA Vitamin K Fbg ) Fbg
or Heparintt deficiency 'nsg?'gﬁ:ﬁw deficiency Heparin d;ﬁ;gw hb’:ﬁ;g deficiency
¥ Y l
D-Dimers FVIII. FIX, FX, FVII, FIX, FX
normal D'E,'u,’ﬂfl”’* FXI. FXII or FXI
Fvint normal defiency
. |
Liver Perform
insufficiency IE::‘I; APPT?.;Q:S mixing lests
likely Y (inbibitors?)

Heob6xoanmo oueHUTbL COCTOSIHME NaLMeHTa C
noao3peHnemM Ha gedpekT Koarynsauuu.

ctounmk: Updates in perioperative coagulation: physiology and management of thromboembolism and haemorrhage

Buumanue: APTT, PT moryt ObITh
HOPMAaJIbHBIMU Y IMAIMEHTOB C BBICOKHM
puckom passutust BTO. [Tosromy JI-
IMMEP MOYKHO paccMaTrpuBaTh Kak
CKPHUHUHT IIEPBOT0 YPOBHS NEpEN
onepalusaMy BBICOKOTO PUCKA.

e  Xupyprus uiu cepbe3Has TpaBMa -
3TO OKOHYATEJIbHOE UCIIBITAHUE
IU1 CUCTEMBI TeMOCTa3a.

* VY NauMeHToB, Y KOTOPBIX HUKOIIA
HE OBLTO KPOBOTEUEHHUS B CKOJIBKO-
HUOY/b 3HAYUTEILHON CTENIEHU, BO
BpEMs OIlEpaLi MOXKET
BO3HHKHYTH OOMJIBHOE
KPOBOTEYECHUE.

* breIcTpas u npaBuiIbHas
JIAArHOCTHUKA JUJI BBISABICHUS
BO3MOKHOT'O OCHOBHOTO Jie(heKTa
reMoCTa3a UMEeEeT EPBOCTEIIEHHOE
3HA4YCHUE.



[MpeaonepauNOHHbLIN CKPUHUHT

Komy crniedyem npoumu npedonepauyUoOHHbIU CKPUHUH27?

British Society for '
Haematology .’
BRITISH JOURNAL OF HAEMATOLOGY g - ey - Lanteg

@ Free Access

Guidelines on the assessment of bleeding risk prior to surgery or
invasive procedures

British Committee for Standards in Haematology

Summary of key recommendations

1 Indiscriminate coagulation screening prior to surgery or other invasive procedures to
predict postoperative bleeding in unselected patients is not recommended. (Grade B,
Level IlI).

2 Ableeding history including detail of family history, previous excessive post-traumatic or
postsurgical bleeding and use of anti-thrombotic drugs[should be taken in all patients ]
preoperatively and prior to invasive procedures. (Grade C, Level IV).

3 If the bleeding history is negative, no further coagulation testing is indicated. (Grade C,
Level IV).

4 If the bleeding history is positive or there is a clear clinical indication (e.g. liver disease), a
[ comprehensive assessment, guided by the clinical features is required.](Grade C, Level
V).

Pekomenayercsa npoBOIUTH C
KOAryJsuuro, Takue kak PT, 2
MAMUECHTOB C BLICOKHM PUC

e (C ceMeHMHBIM aHAMHE30

&
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aHaMHe3e;

e C JI00BIM reMOCTATHYE
NpenosaraeMbIM IpH 06cJ
A AHTUKOAT'YJISAH
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MHTpaonepauMOHHbIN MOHUTOPUHT

Cardioplegia

cannulation . |
(Antegrade)~"

\ \\‘ ¢

/\ uy |
Cardioplegia |
cannulation —% ..
(Retrograde)

\

Y

\

Venous cannulation = [ L {

(Bicaval cannulation)

Llenb: MOHUTOPUHT NPUMEHEHUA renapuHa

Drugs & Diseases > Perioperative Care

Perioperative Anticoagulation Management

FA F er, MD more...

[enapuH - 3TO Npenapart, KOTOPbIN NPENATCTBYET CBEPTLIBAHMIO KPOBU
(aHTMKOArysnsHT) n 0bbIYHO BBOOUTCH Yepes BEHY (BHYTPMBEHHO),
nyTeM UHBbEKLUN UIMN HENPEPLIBHOW NHMPY3UN.

High doses of heparin are given, for example, before, during, and for a short time after, open heart surgeries.

During these operations, the patient’s heart and lungs are often bypassed. This means their blood is filtered and

oxygenated outside of the body using mechanical devices. The blood’s contact with artificial surfaces activates

platelets and coagulation, initiating a sequence of steps that results in blood clot formation. A high dose of heparin

prevents clot formation but leaves the body in a delicate dynamic balance between clotting and bleedin&]At this

level of anticoagulation, the PTT is no longer clinically useful as a monitoring tool. The PTT test involves an in vitro

clotting reaction and at high levels of heparin, it will not clot|In these cases, the ACT must be used for monitoring.

-IFE



MHTpaonepauMOHHbIN MOHUTOPUHT

Llenb: MOHUTOPUHI NPUMEHEHUS renapuHa

3Ha4YeHne MOHUTOPUHra

THE IMPACT OF HEPARIN

CONCENTRATION AND
ACTIVATED CLOTTING TIME

MONITORING ON BLOOD
CONSERVATION

ACT MOXET UCTIONIB30BATHCS JJISI MOHUTOPHUHTA
(YHKIUN KOAryJasiuy peajbHOr0 BpEMEHH IIPU

OmEpalyn, 4TO MO3BOJISIET KOPPEKTUPOBATH JTO3UPOBKY
renapuHa Jyuisl MOAJAEpKaHus y MalMeHTOB OalaHca
MEXIY KPOBOTEYEHUEM M CBEPTHIBAHUEM KPOBH.

Monitoring is a vital part of the anticoagulation therapy because the blood thinning (anticoagulant) effect of heparin
can affect each person a little bit differently. If the amount of heparin administered is not enough to inhibit the
body’s clotting system, blood clots may form in blood vessels throughout the body. If there is too much heparin,

excessive, even life-threatening, bleeding can occur.

IWondfo® | RACING FOR LIFE



MHTpaonepauMOHHbIN MOHUTOPUHT

lNoyemMy Ornisi MOHUMOpPUH2a 2enapuHa eblibpamb ACT?

In moderate doses,

heparin is used to help prevent and treat inappropriate blood clot formation (thrombosis or

thromboembolism)

and is monitored using the partial thromboplastin time (PTT) or the heparin anti-factor Xa test.

Use of the Activated
Clotting Time in

Anticoagulation Monitoring
of Intravascular Procedures

CornnacHo npenpiaymum uccieaoBanusiMm, APTT Takyke MOKHO

VCMOJIB30BaTh 11 MOHUTOPUHIA MPUMEHEHUS renapuna, HO:

* Ilpu Beicokux ypoBHsX aHTUKoaryasiuuu APTT Gosnbiie He sSBIsSeTCS
KJIMHAYECKU MOJIE3HBIM UHCTPYMEHTOM MOHUTOPHHTA.

* APTT Gonee uyBcTBUTENEH K renapuny. [Ipu BRICOKUX YPOBHSAX
renapuHa oHo Oy/eT MPEeBBIIATh IPEACS 00OHAPYKEHUS.

B sTux ciydasix 11 MOHUTOPUHTA MOKHO HCTIOJIb30BaTh TOJIbKO ACT.

IWondfo® | RACING FOR LIFE



NMHTpaonepauMOHHbIN MOHUTOPUHT

Reviews

The Use of Activated Clotting Times to Monitor Heparin Therapy during and
after Interventional Procedures

JOHN BOWERS, M.D., AND JAMES J. FERGUSON 11, M.D.

Texas Heart Institute, St, Luke s Episcopal Hospital, and Baylor College of Medicine, Houston, Texas, USA

available devices. Intraprocedural ACT monitoring
has become the standard of care in invasive intravas-
cular procedures, even though no sharply defined
guidelines for its use have been established. Until
other, more convenient methods of anticoagulation
measurement become available, the role of ACT will
continue to be refined. At present, the ACT appears
to be an extremely useful bedside monitor of hep-
arin therapy and of anticoagulation adequacy.

lNoyemMy Ornisi MOHUMOpPUH2a 2enapuHa eblibpamb ACT?

NaTtpanpouenypHbii MOHUTOPUHT ACT
CTaJl CTAHJAAPTOM JIeYEeHUs TIPU
WHBA3UBHBIX BHYTPHUCOCYAUCTHIX
IpolEeaypax, XOTs YETKUX
PEKOMEHJALIMH T10 €T0 UCIOJIb30BAHUIO
IIe HE pa3paboTaHo.

B Hacrosmee Bpems ACT
MIPEJCTABIISACTCS YPE3BbIYANHO
MOJIC3HBIM NPUKPOBATHBIM
MOHUMTOPOM TEPAIUU TENAPUHOM U
JIOCTATOYHOCTU aHTUKOATYJIALUAMU.

IWondfo® | RACING FOR LIFE




NMHTpaonepauMOHHbLIN MOHUTOPUHT

Kak ucnosnb3oeamb ACT 0si1 MOHUMOpPUH2a 2enapuHa?

eACT MO>KHO HCIIOJIB30BaTh JIA 93Ha‘-ICHI/I€ ACT B 1100011 TIOCHEAYIOIIUIA
IMOCTPOEHHUS JBYXTOYECYHOU KPUBOI

J103a-0TBET renapruHa Ha OCHOBE
3gageHnii ACT B ucxogaom
COCTOSIHUM U 4€PE3 5 MUHYT IOCIE
BBEJICHUS T'EIIapyHAa.

600

]

500 —

400 /D/

ACT (sec)

300 /

200
ACT

100

T T T T T T T
0 0,5 1 1,5 2 25 3 3.5

Heparin (units/ml)

4

MIPOMEKYTOK BPEMEHU MOKET OBITh
MCTIOJIb30BAHO JIJISI OLICHKU OCTATOYHOU
AKTUBHOCTH T€IIApUHA MO KPUBOM. 3aTeM
CJIEyeT paCCUNTATh KOJIUYECTBO
MTOBTOPHBIX UHBEKIUH, TPEOYEMBbIX JIJISI
noaaepskanus neneporo 3nadeHust ACT.

NDC 0088-017141

: HEPARIN
: Sodium Injection, USP

‘ 30.000 usp nnihfao "1
£| (1,000 ysp units/mL) |

IIpumeyanue: He CTAHAAPTU3ZUPOBAHO!

Haxkonen, B KOHIIE TTpOLIEAYPBI
IPOBOJWJIICS TECT JJISI ONPEICIEHUS
KOHIIEHTpAIlUK rernapuHa B o0pasiie KpoBu
1, TAKIKE, JUISI ONIPEIACIICHUS 1035l
npoTaMHHa, TpeOyemMou Jist
HEUTpaIU3alluy renapruHa.

s lloarBep:xaeHue

f
| acr:
NDC 63323-229-30 22930 qepeg 10 MUHYT nocie
PROTAMINE
SULFATE BBCICHU IPpOTAMHHA

INJECTION, USP

IWondfo® | RACING FOR LIFE

WcTouHuk: Heparin dose for accurate anticoagulation in cardiac surgery; Activated clotting time (ACT) monitoring of intraoperative heparinization in peripheral vascular surgery



MHTpaonepauMOHHbIN MOHUTOPUHT

lNoyemy ebibpamb Point-of-care ACT?

Comparative Study > Asian Cardiovasc Thorac Ann. 2004 Mar;12(1):47-52.
doi: 10.1177/021849230401200112.

Activated clotting time during cardiopulmonary
bypass: is repetition necessary during open heart
surgerys

Praveen Kumar Neema 1, Prabhat Kumar Sinha, Ramesh Chandra Rathod

ACT nomxHO MPOBOAUTHLCS Cpa3y mocJje 3adopa
KPOBH, PSI/IOM C MALIUEHTOM, OOBIYHO Y MOCTEJIN
00JIbHOI0, B ONIEPALIMOHHOM WJIU B JIAOOpaTopuH,
PacTONIOKEHHOM HEAATIEKO OT 3TUX MECT.

Perynsipubiii Tect ACT HeoOxoauM ISt

MOCTOSSHHOTO MOHUTOPHUHTA.
Point-of-care testing MOXET y1OBJIIETBOPUTH
o0ecreunTh OBICTPOE U PETYISIPHOE

IWondfo® | RACING FOR LIFE



MHTpaonepauMOHHbLIN MOHUTOPUHT

Kakue onepayuu Heo6xo0umMo KOHmMposiupoeams ¢ nomowbto ACT? (

TasLel  Uses of bedside coagulation monitoring

Cardiopulmonary bypass
To maintain adequate anticoagulation
To assess adequacy of protamine reversal
Interventional procedures (such as PTCA)
Before the procedure (in patients on heparin infusions)
To assess heparin requirements
During the procedure
To maintain adequate anticoagulation
To give addinonal heparin if necessary
To use during impending abrupt closure of vessel
After the procedure
To maintain anticoagulation
To determine optimal time for sheath removal
Heparn infusions (for any indication)
Rapid bedside assessment of adequacy of infusion
Cardiac catheterization
To guide heparin administration when necessary
Assessment of new anticoagulants

ACT MOXET UCHOoJIb30BaThCS JJ11 MOHUTOPUHTA 3(D(PEKTOB
AHTUKOATYJISIIAY, HAIIPUMEDP, OT BLICOKOJA03HOI0 I'elapuHa /10, BO
BpeMsI U cpaszy MocCJje MpoLeayp, TPEOYIOIMX HHTEHCUBHOTO
BBE/ICHUN AHTHUKOATYJISAHTOB, TAKUX KaK:

* HUckyccrBenHoe kposoodOpamenue (UK);

* HHTepBEeHIIMOHHBIE MPOUEAYPHI;

* TpomoOoau3uc;

* DJKCTpakoprnopajibHasg MemMOpaHHas okcureHanus (IKMO);
 HenpepbIBHbIN qUAIN3;

Bo Bpems onepaninu ACT n3amepsieTcst uepes onpeieICHHbBIC
NMPOMEKYTKH BPEeMEeHH JJIS1 TOCTHXKEHUS U TTOAACPKaHUS
CTaOMJILHOTO YPOBHS aHTUKOATryJISIUM TrenapuHoMm. [locie oneparyu
ACT mMoHUTOpHUpPYETCS A0 CTAOUIIN3AIMA COCTOSHUS MallUeHTa U
CHIOKCHHUS J03bI FenapruHa U/WIN €ro HeUTpaanu3aluy ¢ IOMOIIbI0

IIPOTHUBOCBCPTHIBAIOIICTO AI'CHTA, HAIIPUMCP, IIPOTaMHHA CyJIL(i)aTa.
WONOTO | RALUING FUR LIFE

MctouHunk: The Use of Activated Clotting Times to Monitor Heparin Therapy during and after Interventional Procedures



[TlocneonepauMOHHbLIU TECT

Llenb: npeackasaTtb 1 NpegoTBpaTUTb NocrneonepaLnoHHyo TPoMboamMbonuto

I'unepkoaryasuus

ORIGINAL ARTICLES

Postoperative changes in procoagulant factors
after major surgery

Lison, Susanne®P; Weiss, Georgb; Spannagl, Michael®; Heindl, Bern hardP

Author Information®

Blood Coagulation & Fibrinolysis: April 2011 - Volume 22 - Issue 3 - p 190-196
doi: 10:1097/MBC.0b013e328343f7he

Surgical patients are primarily at an increased risk of perioperative
bleeding; however, after surgery, these patients develop
hypercoagulability that favors thrombotic events. Currently, the time

IIpu kpynHBIX Onepanusax TPABMbI BBI3bIBAOT
MO CJICONEPAMOHHBIN TPOMOOUUTO3, MOBBIIIEHHBIN

IHocaeonepannoHHasi TUNIEPKOATYISALMSA SBISIETCS
BHYTPEHHUM OTBETOM Ha XUPYPTUUYECKYIO TPABMY.




[TlocneonepauMOHHbLIU TECT

Llenb: npegckasaTtb U NpegoTBpaTuUTb rnocrieonepaunoHHyo TpoMmboambonuio

< AMERICAN HEART ASSOCIATION

What Is Excessive Blood
Clotting (Hypercoagulation)??

ITocnie octaHOBKH KpPOBOTCUCHHUA U BOCCTAHOBJICHH A

OpPraHu3M JIOJIKEH Pa3pyILIUTh U yOpaTh CIyCTKU KPOBH.

Ho nHoraa cryctku KpoBH 00pa3yroTCsi CIUIIKOM JIETKO
UJIM HE PACTBOPSIOTCS MPaBUWIHHO U NIEPEMENIAIOTCA O
OpraHu3My, OrpaHUYUBAas WA OJOKHUPYS KPOBOTOK.

DTO HA3bIBACTCS YPE3MEPHOUN CBEPTHIBAEMOCTHIO KPOBU

0] 051 FHHGpKanYJI}IL[I/Ieﬁ Y MOJKET OBITh OYE€HD OITACHBIM.

e

\ 14 AMERICAN HEART ASSOCIATION
Why Excessive Blood Clotting Matters

The outlook and treatment for excessive blood clotting depend on the cause of the blood
clots, how severe they are, and how well they can be controlled.

Bo3MoxkHBIE ITOCJIEACTBHSA TPOMOOB BKJIKYAIOT:

* HHcyabT

* CepaeuyHblii NpUCTYI

* IloyeyHast HEIOCTATOYHOCTH

* Tpom003MO0aust érounoi aprepuu (TIJTA)

* Tpom003 riiyookux Ben (TI'B)

* Beno3nas Tpom603MO0Hs (BTI)

* 3a0oseBanus nepudepuyeckux aprepuii (3I1A)

* IIpo0JieMbl, CBsI3aHHBbIE C 0ePEMEHHOCTHIO (HaIpuMep,
BBIKU/IBIIIN, MEPTBOPOXKICHUS, TPEIKIAMIICHUS )




[locneonepaunoOHHbLIN TECT

Llenb: npeackasaTtb U NpeaoTBpaTUTb NOCeonepaLMoHHY0 KoaryrnonaTuio

Intraoperative and Postoperative Patient Monitoring.

Periodically conduct a visual assessment of the surgical field jointly with the surgeon to

assess the presence of excessive microvascular (i.e., coagulopathy) or surgical bleeding.

Use standard methods for quantitative measurement of blood loss, including checking

suction canisters, surgical sponges, and surgical drains.

Monitor for perfusion of vital organs using standard ASA monitors (i.e., blood pressure, heart
rate, oxygen saturation, electrocardiography) in addition to observing clinical symptoms and

physical exam features, 1l

¢ Additional monitoring may include echocardiography, renal monitoring (urine output),
cerebral monitoring (i.e., cerebral oximetry and NIRS), analysis of arterial blood gasses,

and mixed venous oxygen saturation.

If anemia is suspected, monitor hemoglobin/hematocrit values based on estimated blood loss

and clinical signs.

If coagulopathy is suspected, obtain standard coagulation tests (e.g., INR, aPTT, fibrinogen

concentration) or viscoelastic assays (e.g., TEG and ROTEM), if available, as well as platelet

count.

B ANESTHESIOLOGY

Practice Guidelines for Perioperative Blood Management:

Practice Parameter | February 2015

An Updated Report by the American Society of Anesthesiologists

Task Force on Perioperative Blood Management”®

ASA (AMmepukaHcKoe 00IIECTBO aHECTE3UOIOTOB)

PEKOMEHTYET:

Bo BpeMst unmpaonepayuonno2o u nocieonepayuorHo2o

MOHUMOPUHEA NAYUEHMO8:

* [lpu nooo3penuu na Koazyronamuro npogeoumne
cmanoapmHubole Koa2yiauyuonnuvle mecmul (Hanpumep,
INR, APTT, FIB) unu suckosnacmuueckue aHaiu3bl
(nanpumep, TEG u ROTEM), eciu onu docmynHwl, a
makoice noocuem mpomooyumos.

IWondfo~ | RACING FOR LIFE



[locneonepaunoOHHbLIN TECT

Llenb: pykoBOACTBO nocneonepawloHHON TpaHCdy3nen Kposu

Postoperative Blood Transfusion |

Tpancdysus B nmocieonepaiioHHOM EPUOJIe 0OBIYHO
MPOUCXOAUT U3-32 AHEMHUM.

[TocneoneparmonHas aHeMHsI MOXKET OBITh CIICICTBUEM
HECKOJIBKUX (DAKTOPOB, HO HANOOJIEE YaCTO YIIOMHUHASTCS
0CTpasi U XPOHUYECKAsi KPOBOIMOTEPH.

XOTsl HHTPAoNepAIMOHHAS WA TPAaBMaTH4YeCKasi
KPOBOIOTEPsi 00BIYHO BOCIIOIHIETCS BO BpEeMsI
XUPYPTUYECKOTO BMEIIATEIbCTBA, 3HAYUTEIILHOE YHUCIIO
MAIUEHTOB BCE PABHO BBIXOIST U3 ONEPALIMOHHOM ¢ TOM MJIU
HHOW CTENECHbI0 AHEMHH.

Bo3moskHO, 60s1€€e omacHoi SBISETCS XPOHUYeCKas
KPOBOIOTEPSI, KOTOPasi MOKET CaMa BO3SHUKHYTh B
MocCJieonepauoOHHbIN nepuon. [JppyunHaMu 31010
ABJISIFOTCS TPOIOJIKAIOIIUECS KPOBOTCUECHUS U3 MECTA
omepaiuu (Hanpumep, APCHUPOBAHUE TPYIHON KIETKH).

IWondfo® | RACING FOR LIFE

WcTouHuk: Principles and Practice of Hospital Medicine, Chapter 57: Postoperative Blood Transfusion




[locneonepaunoOHHbLIN TECT

Llenb: pykoBoACTBO nocrieonepaunoHHON TpaHCdy3NneN KPOBU

Plasma products (e.g., FFP, PF24, or Thawed Plasma)f

Cryoprecipitate

FFP is indicated:

o For correction of excessive microvascular bleeding (i.e., coagulopathy) in the presence o‘r an INR greater than
2.0, in the absence of heparin

o For correction of excessive microvascular bleeding secondary to coagulation factor deficiency in patients
transfused with more than one blood volume (approximately 70 ml/kg) and when PT or INR and aPTT cannot be
obtained in a timely fashion

e For urgent reversal of warfarin therapy when PCCs are not available

o For correction of known coagulation factor deficiencies for which specific concentrates are unavailable
cEp g "

If PT or INR and aPTT are normal

o Solely for augmentation of plasma volume or albumin concentration

Administer FFP in doses calculated to achieve a minimum of 30% of plasma factor concentration. Four to five
platelet concentrates, 1 unit single-donor apheresis platelets, or 1 unit fresh whole blood§ provide a quantity of
coagulation factors similar to that contained in one unit FFP

Cryoprecipitate is indicated:
o When.atest of fibri ity indi fibringlysi
o Wheri the fibrinogen concentration is less than 80-100mg/dl |n the presence of excessive bleeding||

o As anadfurctimTmassivety transfused patients whern fibrimogen concentrations cannot be measured in a timely

fashion
o For patients with congenital fibrinogen deficiencies
o Whenever possible, decisions regarding patients with congenital fibrinogen deficiencies should be made in
consultation with the patient’s hematologis
Transfusion of cryoprecipitate is rarely indicated if fibrinogen concentration is greater than 150mg/dl injnonpreg-
nant patients. (

[Mpeonaraemble kKputepumn TpaHcdysum C3l1

B ANESTHESIOLOGY

Trusied Evidence, Discoven

Practice Parameter | February 2015

Practice Guidelines for Perioperative Blood Management:
An Updated Report by the American Society of Anesthesiologists
Task Force on Perioperative Blood Management*

ASA Takxe peKOMEHIYET:

B nedeHnun uype3mMepHOro KpOBOTECYEHHS:

* IIposeaure koaryasauuoHHblie TecThl (T.e. PT uian INR u
APTT) nepen tpancdyzueit C3I1, eciiv TO BO3MOXKHO

* QOueHuTe YypoBeHb (puOpMHOreHa mepea BBEIACHUEM
KPUOIPEIUIINTATA, €CIIA 3TO BO3MOXKHO

HacrosiTeabHO PEKOMCHAYCTCH
IMPOBOANUTH KOATYIIIITUOHHBIC TCCThI

(PT unu INR u APTT, FIB) nns
pyxoBojicTBa TpaHcdysueit C3I1.




[locneonepaunoOHHbLIN TECT

POCT e nposedeHuu mpaHcgy3uu Kpoeu

Treatment Algorithm for Microvascular Bleeding (MVB)

Residual Heparin

(TT/HNTT, Heparinase ACT/APTT, WB HC)

Protamine
t Fibrinolysis | i | + PLAT Function
Yes (t D-dimer, MA/AGO ratlo) T NO — (J, MA, CR, PF, R2/R3)

|
| Antifibrinolytic Rx |——' [+] MVB —- PLAT Count +«— [+] MvB «——| DDAVP

e Point-of-care TecThI O3BOJIAIOT OBICTPO OLIEHUTH FEMOCTA3 = ;

Monitoring of hemostasis in cardiac surgical
patients: impact of point-of-care testing on blood
loss and transfusion outcomes

Yes

GEORGE ]. DEsporis,” ]. HEINRICH Jo1sT,! and LAWRENCE T. GOODNOUGH

1 JAIOT BAXKHBIE PEKOMEHIAIINU IIPH UCIOJIb30BAHUN o Toow
I[ p I[ H p PT?IP"T> 1.8 Fll=P Platelets Platelets
aJTOPUTMA KOATYJISALMA. ITO MOXKET CIIOCOOCTBOBATH - o T P

ONTUMAJILHOMY, IleJIEHAIIPAaBJI€HHOMY BB€E/1€HUIO ﬁﬁ [—,,JT—‘ Exploration
(papMaKoJI0rH4ecKuX CPeICTB U KOMIIOHEHTOB KPOBH Y '

MAIMEHTOB C Ype3MEPHBIM KpoBoTeueHuem nocie UK.

[ Plaialstu | [ FFP | [ Pratetets |

NO
Fig. 4. Treatment algorithm for patients with excessive post-CPB MVB.

TT/HNTT, whole-blood thrombin time /heparin-neutralized thrombin time test (Hemochron instrument). Heparinase ACT, heparinase kaolin ACT test (ACT instrument).
Heparinase APTT, heparinase-activated partial thromboplastin time test (Coagucheck Plus). WB HC, whole-blood heparin concentration cartridge (Hepcon instrument).

[ HO I[aHHBIM HCCHCHOB&HHﬁ, HaHHeHTBI, KOTOpBIe He[lI/IHI/ICB D-dimers, whole-blood D-dimer assay (SimpleRED test). MA/ABO ratio, maximum amplitude/amplitude at 60 min (TEG). CR, clot ratio values (hemoSTATUS cartridge,

Hepcon instrument). PF, platelet force measurements (Hemodyne Instrument). R2/R3, R2 and R3 slope values (Sonoclot instrument). WB FIB, whole-blood fibrinogen
test (Hemochron instrument). Platelets, platelet transfusion (6 units of random donor or apheresis unit equivalent). Antifibrinolytic Rx, antifibrinolytic therapy (e.g.,

¢ ucnons3zoBanueM POC anropurma Tpanchysuu, cambcayol 2o imemriowi, e, 7, paene g 2 ke o % 142, s W 15T vt nd sttt o
HOJIYYHUJIA SHAYUTCIIbHO MCHBIIIC AJ1JTIOICHHBIX Harp., anroput™ MCHons30BaHus KOAryISIMN JUTS PyKOBOJICTBA TpaHC(y3HeH
Tpchq)y3I/IH, ycMm KOHTpOJII)HaH I‘pynl'[a. lVOI.IdfO® | RACING FOR LIFE

McTouHuk: Point-of-Care Diagnostics in Coagulation Management; Point-of-care coagulation testing and transfusion algorithms




Xupyprus

Boripoc

KakoBo 3HaYeHHe KOATYJIOIMOHHOI0 TeCTA B XUPYPruu?

IIpenonepanMOHHbIA: CKPUHHUHI PUCKA ONEPANMU M KOATYJIONATUHA

NHTpaonepaniMOHHbIN: MOHUTOPUHT MCIOJIL30BAHUSA IeMapuHAa;
PYKOBOACTBO AHOMAJIbHBIMHM KPOBOTECYECHUSIMHU

IociieonepalMOHHbINA: CKPUHUHT KOATYJIONATHMN;
PYKOBOACTBO MOCJEONEePANUOHHON TPaHCPy3ued KPpOBH

IWondfo® | RACING FOR LIFE



Yactb 3

CueHapumn npuMeHeHuns
- MOHUTOPWHI NEeKapcTBa
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AHTUKOArynsHTbI

AHTHUKOAryJIIHTHI - 3TO JIEKAPCTBA, KOTOPHIE MOMOTAKT NMPEI0TBPATUTD
CHHTe3a TPOMOOB. VX Ha3HAYAIOT JTIOJSM C BBICOKUM PUCKOM 00pa30BaHUs
TPOMOOB, UTOOBI CHUZUTH BEPOSITHOCTh PA3BUTHS TAKUX CEPHE3HBIX
3a00J1eBaHMH, KaK MHCYJBT U UH(PAPKT.

Intrinsic Pathway Extrinsic Pathway
/\
Xl Xlla =
— # Tissue Factor (Ill) -
Xl Xla l Factor Xa Inhibitors
/\ ‘/\ (Apixaban, Betrixaban, Edoxaban, Rivaroxaban)
71X IXa i Va L
S e - )(/-\-‘/-\ X _| Heparin
Xa [ AT S
Warfarin |... " Prothrombin (||).,.......‘,..----“"'|"'|'-,rombin (Ila) ,'
.y /—\‘ . "1 Direct Thrombin Inhibitors
Fibrinogen (1) Fibrin (la) (Argatroban, Dabigatran)

BuyrpuBennsblii , APTT
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AHTUKOArynsHTbI

BapoapuH

NHS National Health Service

BapdapuH UCIoNb3yeTCs IS JICUEHUS JIFOAEH, Y KOTOPBIX

paHee ObLI TPOMOO3, HAIIpUMED:

* Tpom0O B Hore (TI'B)

e TpoMm0 B jerkux (TOJIA).

OH TaKkXxe UCIOoNb3yeTCs I TPODUIAKTUKHA TPOMOOB, €CIIH Y

BaC BbICOKMM PHCK UX MOSBICHUS B OyayIIIEeM.

K BUM oTHOCSITCS NMIO/IU C:

* aHOMaJIbHBIM cepAalieoneHreM (puOpUIIISIUS Tpeacepuii)

* 3aMCHCHHBIM WM MEXaHUYECKHM KJIallaHOM Cep/lia

* HapyIICHUEM CBEPTHIBAEMOCTH KPOBH, HaIlpUMeED,
TpoMOohuIHs

* IIOBBIIICHHON BEPOSTHOCTHIO 00pa30BaHUs TPOMOOB MOCIIE
oreparuu

Why do | have blood tests?

The aim of treatment with warfarin is to thin your blood but not stop
it clotting completely. Getting this balance right means your dose of
warfarin must be carefully monitored.

You'll have a regular blood test called the international normalised
ratio (INR). It measures how long it takes your blood to clot. The
longer your blood takes to clot, the higher the INR.

Most people taking anticoagulants have a ratio of between 2 and 3.5.
This means their blood takes 2 to 3.5 times longer to clot than usual.

The dose of warfarin you need depends on your blood test result. If
the blood test result has gone up or down, your warfarin dose will be
increased or decreased.
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AHTUKOArynsHTbI

MoHumopuHa 8 pa3siudHbIX cuyeHapusix

anticoagulant clinic.

You'll have the blood tests at your GP surgery or local hospital's

If your blood test results are stable, you might only need a blood test
once|every 8 to 12 weeks.|If it's unstable or you have just started on

warfarin, you might need to have a blood test

every week.

JIJ1s1 TaliMeHToOB, HAXOASAIIMXCS Ha
J0JITOCPOYHOM JICUEHUH Bap(papruHOM,
peryisipabie TecTbl INR HE0OX0auMBbI
IUTSI KOHTPOJIS JTO3HL.

OTH T€CThl B OCHOBHOM HAaXOJISITCS B
KJIMHUKH, Bpa4 001ed NPaAKTHKH,
NepBUYHAA MOMOIIb, AMOYyJIaTOPHOE
OT/IeJICHHE.




AHTUKOArynsHTbI

l'enapuH

Review 2 Thromb Haemost. 2006 Nov:96(5):547-52.

MAYO
CLINIC

Ne%

So, why do we monitor heparin levels? Simply, heparin shows a wide range of activity from patient-to-
patient. Heparin may bind nonspecifically to plasma proteins as well as blood and endothelial cells.
Binding to the acute phase proteins, such as fibrinogen or , leads to decreases in the
effectiveness of heparin and reported aPTT times. Different diseases as well as extremes on either end
of the body-mass index spectrum also lead to its wide range of dose responses.

Monitoring unfractionated heparin with the aPTT:
time for a fresh look

John W Eikelboom T, Jack Hirsh

The aPTT has historically been the most commonly used assay to monitor heparin in patients. Clinicians
target a heparin dosage that provides an aPTT of 1.5 to 2.5 of a normal control value within 24 hours of
SeladeinialSIE]e)2 Sub-therapeutic heparin levels during these first 24 hours are associated with a high

incidence of venous thromboembolism (

) recurrence. Too high a dose of heparin may lead to
uncontrolled bleeding and hemorrhage; so clinicians need to balance the risk of clotting and bleeding.

I'emapun ucnosb3yercs:

TUTs1 TPOPUIAKTUKY UITH JICYEHUST HEKOTOPBIX
3a00J1€BaHNl KPOBEHOCHBIX COCY/I0B,
cepaua M JIerKux;

IU1S1 IPEAOTBPAILICHUS] CBEPTHIBAHUSA KPOBHU
BO BpEMs OllepalMid Ha OTKPBLITOM cepaue,
UK, nuanu3a noyek u Tpancdy3nu KpoBH;
JUIs1 TIPEIOTBpAIleHUs 00pa30BaHUsl TPOMOOB
y HEKOTOPBIX MAIMEHTOB, 0COOCHHO Y TeX,
KOMY NPEACTOAT ONpeaeeHHbIe BUIbI
ornepauuii MJId KTO BBIHYKIEH J10JIT0e
BpeMsi HAXOAUTHCH B MOCTEJN (B HU3KUX
7103aX);

JUIS1 JIUEHUS CEPhE3HOTO 3a00JI€BaHUS
KPOBH, HA3bIBAEMOTO AU CCEMUHUPOBAHHBIM
BHYTPHCOCYIUCTHIM CBEPTHIBAHHEM.
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MoHumopuHa 8 pa3siudHbIX cuyeHapusix

Since its introduction in 1953, the activated partial thromboplastin
time ( ) has been used to monitor the treatment effect that
heparin is having on a sample of blood. And for about as long, a

APTT saBnsieTcst TeCTOM BbIOOpA JIJISI MOHUTOPHUHTA
Tepanuu HE(QPAKIIMOHUPOBAHHBIM T€APUHOM, TTOCKOJIbKY
OHO YYBCTBHUTEJIbHO KO BCeM (paKTOpaM CBEPTHIBAHUA
KPOBH, HA KOTOPbIE HANIPABJICH reIapHH.

714 TOCIUTaNM3MPOBAHHBIX ALIMEHTOB, KOTOPHIE
MOJyYaJIM TemapyuH BO BpeMsl Win nocie oneparuii, APTT
MOYKHO IIPOBEPUTH B CTALIMOHAPE.

IWondfo® | RACING FOR LIFE
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CueHapum npuMeHeHus
-HEOTNOXHaA NOMOLLb
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OTpoeneHue HEOTNOXHOU NOMOLL

KoacynsuyuoHHbIe mecmbi 8 omadesieHUU HeomJsioxHou nomouwu (ED)

Acta Medica Mediterranea, 2015, 31: 597

THE IMPACT OF COAGULATION TESTING ON PATIENT MANAGEMENT IN THE EMERGENCY
DEPARTMENT

OLCAY GURSOY', FERIDE CALISKAN TUR?, ERSIN AKSAY?, ISIK TEPE*, SIBEL $AHIN®, ERHAN DUZENLI®, HUSEYIN CAN’

!Spec. Dr., Ersin Arslan State Hospital, Clinic of Emergency Medicine , Gaziantep - *Spec. Dr., Izmir Tepecik Education and
Research Hospital, Clinic of Emergency Medicine, Izmir - *Prof. Dr., Dokuz Eyliil University Medical Faculty, Department of
Emergency Medicine - *Spec. Dr., Necip Fazil State Hospital, Clinic of Emergency Medicine, Kahramanmaras - *Spec. Dr., Artvin
State Hospital, Clinic of Emergency Medicine, Artvin - °Spec. Dr., Medicine Hospital, Clinic of Emergency Medicine, Konya -
"Assist. Prof. Dr., Izmir Katip Celebi University Medical Faculty, Department of Family Medicine, Turkey

-

KoaryJsiiiuoHHbIE TeCThI SIBJISIIOTCS
OJHUMM U3 HanOoJIee paclpoCTPAHEHHBIX
TUATHOCTHYECKUX TECTOB B OTEeJICHUHU

HEOTJIOKHOM MOMOIIU, 0COOCHHO P
XUPYPIru4eCKUX WA TPOMOOTHIECKHUX
COCTOSIHMSIX.

™

)
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OTgoeneHve HeOTNOXHOU NOMOLWNZR1Z

Komy Heobxodumo npoeodumb uccriedoeaHue pyHKUuU Koa2ynsayuu e ED? (i&

ﬁ?i’:/?" A ##)

The annual incidence of hemorrhage among
patients taking Warfarin is 6-39%, and among these
patients the severe bleeding rate is approximately
0.9 to 2.7% (9, 10). INR>6 occurred in at least 33%
of chronic Warfarinized (use of more than 5 years)
patients“”. In this study, INR above therapeutic lev-
els was detected in 24.8% of the patients taking
Wartarin. A change in patient management occurred
in 28% of the patients receiving a coagulation test
due to the use of Warfarin, and in almost all of the
patients with a final diagnosis of Warfarin overdose.
Therefore, coagulation testing should be performed
in the emergency room on patients taking Warfarin
for any reason.

In this study, patients who ultimately con-
firmed to have a tendency to hemorrhage (acute
liver failure, sepsis and multiple organ failure), man-
agement was altered as a result of coagulation test-
ing in 18% of patients according to the pre-diagno-
sis. While coagulation test resulted in changes to the
management of 30% of patients according to the
final diagnosis. Therefore, in the event that acute
liver failure, sepsis, and multiple organ failure are
revealed during the initial assessment in the emer-
gency department, the use of the coagulation test
should be considered appropriate. Milbrandtet al

patients with abnormal coagulation results had a his-
tory indicative of bleeding disorder (use of Warfarin,
use of Heparin, liver failure). The authors stated that
among patients with chest pain, the coagulation test
1s required only for those patients with a history of
Warfarin/Heparin use or cirrhosis. In our study pop-
ulation, coagulation test results justified a change in
clinical management in 7.9% of patients with acute
coronary syndrome.

Coagulation tests are routine in the manage-
ment of patients with gastrointestinal bleeding. In a
study of 4478 patients, coagulopathy (INR>1.5)
occurred in 16% of the patients with nonvariceal
upper gastrointestinal bleeding.

/IcTOYHKK: The impact of coagulation testing on patient management in the emergency department

TectupoBaHue Ha CBEPTHIBAEMOCTh
KPOBHU HAaCTOSATEIILHO PEKOMEHIYETCS
MaMeHTaM, UMEIOIIUM JIn00
HCTOPHUIO UCII0JIb30BAHUSA
Bap(papuHa, 1100 JJIUTeJTbHOE
NPUMEHEHHeE.

XoTs1 OOJIBIIMHCTBO KOATYJISIIMOHHBIX TECTOB
MIPOBOJIUTCSI IO HEYMECTHBIM KIIMHUYECKUM
MTOKa3aHUSIM.

B oTienennn HEOTI0KHON TTOMOIIIH
YKOHOMHUYECKU 3D (PEKTUBHOE MPUMEHEHNE
KOATyJISIIIAOHHOTO TECTUPOBAHUS T10-
MIPEKHEMY OTHOCHUTCS K MMaI[UEHTaM,
NPUHUMAKIIMM Bap(papuH, U MarueHTaMm ¢
NpeaIBaAPUTEIbLHBIM THATHO30M
MOJIMOPTraHHON HEI0CTATOYHOCTH, CeNCUca,
HEA0CTATOYHOCTH TMeYeHH, KeJTYT0THO-
KHMIIEYHOT0 KPOBOTEUYEHHUS.
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