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[ThaHupoBaHue

1.CtpaTerna neyeHus

2. D02/VO2, MUKpOUMPKRYANALMUA,
cepaevHbln MHAOEKC.

3.byaoet nn KpoBoTeyeHue?

4. byayT 1N OCNOXKHEHUA?



PacyeT remoanHamMmmM4yeCcKoro CTaTyCa

IDO, = 1,34 X Hb X Sa0, x (I

IDO; — Huoexke oocmaekit KUCAOpoOa (MA/MuH/M?)
Cl Cepoeunviil uitoexc (JZ/.MZHI/MZ),/
Hb — Konyenmpayusa cemociobuna (2/n)
SaQ: — Hacovlruyenus cemocniobuna KUciopoooM.
B ypagneHuu evipadxcaemces @ 00nsXx:

95% nabopamopHoe 3uauerue unu SpQO» 6 ypasHeruu ucnoavzvemes 0,93.



['me ObI MBI KaK MAITUEHTHI XOTEJIU 0Ka3aThCA?

o Sat02 @B nHpekc uHgekc CU (HCC80) DO2I ma/mnuH/m2
YO DK KOO NX

130 0,95 60 21 39 1,68 282

130 0,95 60 27 45 2,16 363
130 0,95 60 33 29 2,64 443
130 0,95 60 39 65 3,12 224
120 0,95 60 35

120 0,95 60 27 45 335
120 0,95 60 33 55 2,64 409
120 0,95 60 39 65 3,12 484

antupoBaHo 13: McLellan, S. A., and T. S. Walsh. "Oxygen delivery and haemoglobin." Continuing Education in Anaesthesia Critical Care & Pain 4.4 (2004): 123-126.



Pe3ynbraTbl reMmoagnHaMUYECKMX PpacyeToB

Back All Data Back

Cl = 4.803863 Date 05.09.22 06.09.22 07.C
SV Lvot = 8.0384 Time 18..00 413.00 13.C
LAP =14 Cl 3.29 2.86 2.21
PsAP = 34 SVLVOT 60.79 64.59 60.7
PmAP = 28 LAP i8 17 16

IPVR = 2.937778 PsAP 36.25 34 27.2
ISVR = 7.077637 PmAP 31.1 28 18.7
EDV =10 IPVR  2.63 2.21
IEDV = 47.809146 ISVR  19.76 31.€
IDO2 = 643.717642 EDV 100 120
IVO2 = 160.929411 IEDV  49.2 59.(
O2ER = 25 IDO2  397.83 2929
Qp/Qs(Tv-Mv) = 1.08 IVO2 258.59 144
Qp/Qs(RVOT-LVOT) = O2ER 65 65

0.878906

v FeMoaMHaMUYeCKUit KanbKynaTop




HHH xupyprus 8 HeoTA0KHOR MeANIMMM
(pyxosoguress — akagemux PAH, npodeccop C @ Barnwenxo)

Hayumo-nocacgosarenscxnil uewrp
CEPALHHO-COCYANCTOR XHPYPIHM
(pyxosoamrens — axagemuk PAH, npodeccop I I Xybyarasa.)

OueHka remoaHaAMUKW:
HaY4YHO - NPaKTU4YeCcKuin noaxoa.

(yvebuoe nocobue)

Haymos A b, Mapyenxo C 11, XyGyaasa I T,
Hynaesa O. K, Hesmepxuuxan O. B

Pacyert YAAPHOTI'O oObeMa AeBOro HEAVAOHUKA HAd OCHOBE
(])()[)\I}'.\I)I TPEYIrOAbBHHKA PeAO: KOpPEKTHBIE reOMEeTPUYEeCKHE
XdPAKTEPHUCTHKH KOPHA A0OPThHI B ONE€HKE CUCTEMHOTI'O ITOTOKA
KPOBH
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v [eMoaMHaMUYECKUN KanbKynaTop

SSSSSSSSSSS



n l| ‘ l| ‘ ,rj’__’n
I ” ” " \ = CPD available at http://www.learnataagbi.org

Pre-operative haemoglobin levels and iron status in a large
multicentre cohort of patients undergoing major elective surgery”

AHeMUNS y
XNPYPrnyeckKumnx

60s1bHbIX: Hb < 130 r/n
(MY>XUYNHBbI N XKEHLLUNHDbI)

Munoz M. et al. Anaesthesia (2017) 72: 826



PacnpocTpaHeHHOCTb aHEMINU
(30%)

JleTanbHOCTb  (+40%)

OcnoxHeHnuna  (+30%)

Musallam K.M. et. al. Lancet (2011) 378: 1396
Ranucci M. et. al. Ann Thorac Surg (2013) 96: 478
Spahn D,R. et. al. Lancet (2013) 381: 1855



CARDIOTHORACIC ANESTHESIOLOGY:
@ The Anmils of Thoravie Swrgery CME Program is located online at http:!!

oen paleme clsnetjournal=.org
To take the CMLE activity related to this article, vou must have either an 5TS member or an
individual non-member subscription to the journal,

Anemia Before Coronary Artery Bypass Surgery as
Additional Risk Factor Increases the Perioperative Risk

Andreas Boening MD, PhD, Rolf-Hasso Boedeker, PhD, Christine Scheibelhut,
Juergen Rietzschel, Peter Roth, MD, and Markus Schénburg, MD, PhD

Department of Cardsovascular Surgery, University Hospital Giessen, Ciessen; Department of Cardsovascular Surgery, Kerckhoff
Clinic, Bad Naubeinyg and Depariment of Medical Statistics, University of Giessen, Giessen, Germany

netanbHocTb Nnocsie AKLL y
nauneHToB ¢ aHemuen 12.9%

6e3 aHemun 2.2%

Boening, Andreas, et al. "Anemia before coronary artery bypass surgery as additional risk factor increases the perioperative risk." The Annals of thoracic surgery 92.3 (2011): 805-810.




['me ObI MBI KaK IAIllMEHThI XOTEJIM OKAa3aThCA?

ApantmnpoBaHo un3: McLellan, S. A., and T. S. Walsh. "Oxygen delivery and haemoglobin." Continuing Education in Anaesthesia Critical Care & Pain 4.4 (2004): 123-126.



OueHKa U IeyeHue npegonepaLmMoHHON aHeMum

[MnaHoBasa onepauns ¢ BEpPOATHOCTbLIO
e po == Hb <130 r/n
TpaHcdysum >10%
NMPOBEPb YPOBEHbDb YXEJIE3A ‘
AHanusbl: peppuUTHUH, Keneso, TpaHcheppuH, CPb, KpeatTUHUH CaTtypauma TpaHcheppmHa
TSAT (%)=(>kene3o ur/gn/TpaHcdeppuH mr/an)x70,9
4 K A /N
ﬁﬂE30ﬂ,E¢EU,VITHAFI AHEM% [ NOYEYHAA AHEMMUA \ / AHEMMSA XPOHVI‘-IECKMX\ / HEXXENE3OOEPELIUTHAA \
®epputnH <100 Hr/mn (ur/n) CKopocTb KAybouKoBOWM 3AE0JIEBAHUN AHEMMUS
v ¢unbTpaLmm < 50 Mn/muH ®epputuH >100 Hr/mn (ur/n) | | ®eppuTun >100 Hr/mn (ur/n) U
TSAT <20% " TSAT <20%
BblcOKMM CPB (>10 Hr/mn)
- VAN . AN /
v v v v
4 )
B/B BBEAEHME Henesa 3MO + B/B enes3o (ecnu 3MNO0 + B/B xenes3o (ecnu KoHcynbrauus
|peppuTnH <500 Hr/mn n TSAT| deppuTnH <800 Hr/mn) remaTosiora
< 30%) )

\.

Hubulava, G. & Marchenko, Sergey & Scarlatescu, Ecaterina & Naumov, A.. (2021). KposoTteueHure B kapamoxmpyprim. 10.13140/RG.2.2.36656.58881.
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[ThaHnpoBaHune remoTpaHCcy3nn

YMEeHbLUTb KPOBOMNOTEPIO

Xnpyprmyeckas TexHukKa

«Cell saver»

KoppurnposaTtb KoarynonaTtuio

Spahn D.R. et. al. Anaesthesia (2008) 109: 951
Farrugia A. et. al. Transfusion (2011) 51: 216
Spahn D.R. et. al. Lancet (2013) 381: 1855
Munoz. M. et, al.Anaesthesia (2017) 72: 233



KoHTpoamnpyemoe ynpassiieHMe CMCTeMOin remocTasa

BepexxHoe oTHOLWweHUe K Kposu (Patient Blood Management)

- OLLeHKa reMoAMHaMMYyeCKoro crartyca

- YBeJINYeHue nyJsia 3pUTpoLuToB "
3aMnacoB XeJse3a A0 onepauun

-~-MUHUMMU3ALNA KpOBOMNOTEPU

- yrnpasJ/ieHue CUCTEMOM remMocTasa
(KoppeKkuusa KoaryaonaTtumn)

Shander A. Transfusion 2016. 56: S94-S102



[IpuodpereHuslii cHHApoM Buanedpanaa npu paziHyHbIX 3200/1€BAHHAX
(anasms 266 cay4vacs)

Cepaeyno-coCynCTbie
saCoenanys
Pusnoe . 12%

_ ConmtHbie 011yX0iH
6%

MuenonponubeparuBEbie .

300.1eBan g
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~
~_JImMdornpommdepaTupiiLie
MO0ICRAHNS

30%

HyMyHEBIC 3a00/1¢BaHHA
6%
Foedericl. Acquired von Willebrand Syndrome: An Underdiagnosed and Misd:agnoscd Bleeding Complication in Paticnts With Lymphoproliferative and
mveloproliferative Disorders. Semin Hemato!l. 2006; 43(suppl 1):S48-S58






Hanpsizxenne casura (share stress) — 510 cuiia, npukiajbiBaeMasi K BEpXHEMY C/I0K0 JIAMHHAPHO TEKYIUEH KHIAKOCTH,
BBI3BIBAIOIIAs] CMEICHHE HHKEICKAIIUX CJI0EB OTHOCUTEBHO JApYT JApyra. KpoBb KOHTAKTHPYET C SHI0TEIMEM, KOTOPbIH
SBJISICTCS IUIACTOM JIAMHHAPHOTO NOTOKA, HE CIIOCOOHBIM K JIBUKEHHIO, HO 1e(DOPMHUPYIOIIHICS B OTBET HA BO3/ICHCTBHE,
npHOOpeTaeT AIUICOBUAHYIO (hopMy, BHITATHBACTCS B HAIPABICHHUHU JIBHKCHHS KPOBH

@opmyiia pacuéra HaANpPsIZKeHHs1 CABUTA

200 e 4p
Comr
Huskoe )
&
e gt | : Q — cKOpoCTh TOKA
casura =
Cyxenne § Il - BSA3KOCTDH
]
Bricoxoe L r - pajuyc cocyjaa
HANPAKCHHE | £ [|-100
casHura s
. 5
r oo
Husxoe - B kpynueix aprepusax nanpsikenue casura 0,5 Ila
HAIlIPpAXRCHHC il::::iﬂpﬂﬂﬁ
casHra
0

Souilhol et al. Endothelial responses to shear stress in atherosclerosis: a novel role for developmental genes. Nature.
2020.17:52-63



Hanpsizxenne casura (share stress) — 510 cuiia, npukiajbiBaeMasi K BEpXHEMY C/I0K0 JIAMHHAPHO TEKYIUEH KHIAKOCTH,
BBI3BIBAIOIIAs] CMEICHHE HHKEICKAIIUX CJI0EB OTHOCUTEBHO JApYT JApyra. KpoBb KOHTAKTHPYET C SHI0TEIMEM, KOTOPbIH
SBJISICTCS IUIACTOM JIAMHHAPHOTO NOTOKA, HE CIIOCOOHBIM K JIBUKEHHIO. HO 1eDODMUDVIOIIHICS B OTBET HA BO3/ICHCTBHE.

npHoOpeTaeT AUICOBUAHYIO (hopMy, BRITATHBAETCS B HAIP .
(I)OpMyJIa pacuceTa HANPAAKECHHUA CABHI A
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Souilhol et al. Endothelial responses to shear stress in atherosclerosis: a novel role for developmental genes. Nature.
2020.17:52-63



dHpaotenun 1200 r
naowaanb 5 kKm2

ISTH 2021

-~ -~ .

21 July, 2021

Christopher C.W. Hughes, Ph.D.
Degis. Moecutar Bidlogy and Biocherristy

Biomedical E ncines |




RorepeHTHOCTb MaKporemoanHaMUKu u
MUKPOUUPKYNNALNN

NocTaBKa Kucnopoaa (delivery)

DO,= CB x lemornobuH x KoHueHTpauua O, B Kposu

DO,I= CU x Hb x Sa0,

SSSSSSSSSSS



MpuobpeteHHbIN cMHAPOM BnanebpaHpa

* 19% Bcex 6ornbHbIX C
bones3Hbio Bunnebparnga

— 50% remaTonornyeckue npUYnHBLI
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ADAMTS13 cannot ADAMTS13 cuts™" "=,
cut coiled vWF uncoiled VWF
1l |
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vWF uncoils

Uncoiled vWF
binds collagen,
platelets clot

Platelets

Broken vVWF
cannot bind,
no clot forms

Hopma

AopTrajibHblii CTEHO3

CvHpgpom Xenpga

* AopralibHBII CTEHO3

* Hanpspkenue caura — usMeHenue kondurypauuu Fvw

* Jlepummr pakropa BuuieGpana Ila tuma

*  Mausie Mosiekyiasl FvW Menee apdexTuBHbl B 00eciedeHHH reMocTasa

* l'eMopparuyecKkuit CHHIPOM,

*  JKenyno4HO-KHIIEYHBIE KPOBOTEUEHUS , apTEPHOBEHO3HBIE Mai(popMaliiu

16—
14—
12

Von Willebrand Factor High-
Molecular-Weight Multimers (%)

0 1 | 1 1 |

0 20 40 60 80 100
Mean Transvalvular Gradient (mm Hg)

YMmenbmenue koauuectsa MynsTuMepoB VWE u aktusnoct vWE BrisBisercs y 67-92%
MalMEHTOB ¢ A0PTAJBHBIM CTEHO30M

Vincentelli et al. Acquired von Willebrand Syndrome 1n Aortic Stenosis N Engl J Med 2003;349:343-9.



MHTerpupoBaHHasa 3awuTa

MUOKapAaa
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CoKpaTuMOoCTb, NoTpebneHne n dpyHkumsa JHK
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UTO 0O3HayaeT “3amTa Mmmokapaa?”

3alnTa Mmmokapaa 3To KOHUenuuA:
a) 40 onepauuv
b) NHTpa-
C) nocne

3almTta mmokapga: onepaunoHHana fetanbHOCTb
3almTa Mmokapga: otoasieHHbIV pe3ynbTaT




MHTpamMmuokapgmanbHbi pH 1 otoaneHHasq

Bb)XKUBAEMOCTb
:C on AC c‘f CPB off
DH370 ! Mean During Aortic Clamping :::>1:
(Anterior wall = 7.30 : Posterior wall = 6.25)

7.5 1

Anterior

.........

R L
- S
- — — — — —m —— — — — — = — — = = — —_—— -
....
-

7.0 - ’
ﬁ .{ Discontinuation
. of CPB
Before Aortic Clamping
6.5
Posterior .,
6.0 T 7 — . ,
0 20 40 60 80 100 120

Minutes
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Survival probality

Composite analysis

{ |
pH Pre  Post
— High  High
1.0 | — LOW  High
LOwW Low

0.0 ¢ .

S 10 15

Survival (years)
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3allMTa MMokapaa

e [0 ornepauunmn: BOCCTaHOBUTb KapaMoOMMNOLIUTLI
* NHTpaonepaumoHHO: n3dexaTb NOBPEXAEHUS
* Nocrie onepaunmn: yMEHbLLUUTL paboTy

-> 3alMTa MUoKapaa - CnoXxHasi cTpaTerms CoxpaHeHus

KapAWOMUOLMNTOB.

SSSSSSSSSSS



He nony4dunnocb NpoBeCcTU AEKOMMPECCUIO

> [lnoxoe pacnpeneneHne Kkapgunonnernu

> LUMPKYNAPHbIN cybaHaokapamnanbHbIn HEKPOS3;
“HopmanbHbIN® QRS

> YBenunyeHue notpeodrieHnst rnocne CHATUS 3aXXuma C
aopTbl, ocobeHHo npu CH

SSSSSSSSSSS



[ekomnpeccua JIXK
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Myocardial protection: a forgotten modality

Bradley 5. Allen (0 *
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Key question Pashpative o dl Gmage is Ul comnon 3
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Are carrent cardioplegic techniques ' 5
and solutions successully preventing g
myocardial injury during cardiac surgery? 1ee b ees of Inade auane mpiasial grotectinn ] ::
o
| | g
()
ﬂ‘ 0
Key finding(s) | g
Y & (camman sentoseraively| :
nadequate myocardial protection i common. l ﬁ
. This ircreusrs'monality. . ' RY dysfunceos S
cardioplegic strategies and solutions exis LV dawclc dyurcian o
S
2
N Incevase earty and late moreaity 5
Take-home message 1
l b
Using the correct cardioplegic strategy 4
can imarove myocardial protection A proper cardiaglegic stntegy gt mycendid demeg:
. and nprass mncones
and raduce early and late mortality.
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OTKyaa KpoBuUT? K10 KpoBuUT?

Morbidity of Bleeding After Cardiac Surgery:
Is It Blood Transfusion, Reoperation for Bleeding,

?
or Both? MCTOYHMKMN KPOBOTEUYEHUA
Alessandro Vivacqua, MD, Colleen G, Koch, MD, MBA, Arshad M. Yousuf, MD,
E;lé\;;;leghz{mgiiﬁ ?[d]D'\, l\LI)S, Penny L. Houghtaling, MS, Eugene H. Blackstone, MD, ° 30% rpyAM Ha
s S R L R e nanais |0 24% cpepocTeHme
Clisug, Cleveland, Oluo
* 16% noxxe BIrA
>18‘000 nauMeHTOB * 11% aHacTomoO3bl
v — )
*  2.4% peTopaKoTOMMIA = 69% oT BCex NpuUuuH!

* 70% xupypruyecKkaa npuuymHa !!
* 12% KoarynonaTtua

* 9.5% 06e npuunHbLI

* 8.5% ramnoHapa

30-50% pecTepHOTOMMUIN NCTOYHUK He HaUuAeH

Vivacqua, Alessandro, et al. "Morbidity of bleeding after cardiac surgery: is it blood transfusion, reoperation for bleeding, or both?." The Annals of thoracic surgery 91.6 (2011): 1780-1790.



JNleTanbHoCcTb/OCNOXHEHMA NPU KPOBOTEUYEHUM

35 1 In-hospital mortality
1 Stroke
30 ™ Renal replacement therapy
M Low cardiac output
25 -
20 -
15 -
10 -
) J
o - — ' ' ' ' r i
0 1 2 3 4

Universal Definition of Perioperative Bleeding classes

Postoperative event rate (%)

FIGURE 1. Postoperative rates of in-hospital mortality (P <.0001), stroke

(P <.0001), renal replacement therapy (P <.0001), and low cardiac output
(cardiac index < 2.0 L/min/m? for >2 different measurements, P <.0001)
stratified by universal definition of perioperative bleeding class.

Kinnunen, Eeva-Maija, et al. "Clinical significance and determinants of the universal definition of perioperative bleeding classification in patients undergoing coronary artery bypass
surgery." The Journal of thoracic and cardiovascular surgery 148.4 (2014): 1640-1646.



[TaTodpmanonormna npnodbpeTeHHOU KoarynonaTum

KpoBOTeyeHue/Tpomb03

COCYANCTAd CTEeHKA

neKkapcTBa
npnobpeTeHHas

MHMpEeKLNA
KoarysaonaTtus
TPOMOOL,UTHI

runepdnbpmnHonmns

nedbnunT/MHrnbntopsl.bakTopos



AncdyHKLUUA opraHOB U aHeMua nocne onepauum?

. : Amocunt of dissclved
Oxvgen daelivery Hemeaglosin : .
/g Y J C, in the blocd
J

f
DO, Q x (Hb = Sa0,)x 1.34 + (P20, x 0.003))

\

Cardiac output  Arterial O, saturation

Critical DO2

DO -dependency
of VO,

DO,-independency
nf VO,

-

VO2

¥

Hypoxia
|

DO92
DOZsrit

A Practical Handbook on Pediatric Cardiac
Intensive Care Therapy, Springer 2019



['me ObI MBI KaK IAIlMEHTBI XOTEJIM OKAa3aThCA?

roe Sat02 ©B UHOeKC mHoekc CHWM (MCC80) DO2I mn/MmuH/m2
YOJDK KOO JIXK

100 0,95 60 B 1,68 217

100 095 60 27 45 [Al 279

100 095 60 33 55 264 341

100 095 60 39 65 312 403

o oss o ETH » IR
% 095 50 225 45 [NETEN

9 095 50 275 55 2,2

% 095 50 325 65 2,6 302

antuposaHo u3: McLellan, S. A., and T. S. Walsh. "Oxygen delivery and haemoglobin." Continuing Education in Anaesthesia Critical Care & Pain 4.4 (2004): 123-126.
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Delirium prevalence by age [n=280)

348%
21.3%
15.1%
5 ' I
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[n=64) (n=53) (n=94] (n=69)

Ryan at al 2013

* BcTtpeuaeMocCTh

« Xupyprus 20 - 30%
e Peanumanust — 70%

MOXUPYPIrUAN $))

* He BoisiBiien y 60%, > 75%

(runmoakTHBHBIN )

* de Lange et al. 2013



«emmpnii 0e3BpeeH <))

o JletanpHOCTh 30-THEBHAA
* 1 nenb nemmpust — 14.5%, 3 masa - 39 %

* Yepes 12 mecsue 20%

* HapyiieHre KOrHUTUBHBIX (PYHKIUI
* 40% nocne 3 guent & 25% uepes 6 mec

Delirium in the ICU, overview, Cavallazzi, Ann Intensive
Care, 2012



Koarynonatusa nocine UK

Table |. Standard Laboratory Parameters.

Baseline®, Range End of CPB®, Range Median Change (Range), %
PT, n = |6, seconds 1.0, 14.6 1.7, 21.3 33.0 (6.3, 49.0)
aPTT, n = 23, seconds 26.3, 35.0 310,530 17.9 (—-5.7. 55.9)
INR,n =5 0.€, LI 1.2, 1.8 33.3 (279, 125.0)
ACT, n = 5, seconds 1102, 153.0 1184, 158.0 33(—146.74)
Fibrincgen, n = 25, g/L | .& 4.0 1.2, 3.2 —36.4 (—54.5, —6.2)
Platelets, n = 23, x 10*/pL 187.0,276.0 820, 192.3 —44.5 (—58.2, -25.8)

Abbreviations: ACT, activated dotting time; zFTT, activated partia thromboplastin time; CPB, cardiopulmonary bypass; INR, internaticnal normalized ratic; PT,
prothrembin time.
“Mean or median as provided in the original publications.

Table 2. Viscoelastic Paramerers.

Baseline®, Range End of CPB?, Range Median Change (Range), %
EXTEM CT, n — |2, seconds 49.0,71.0 58.0, 92.0 319 (115, 48.1)
EXTEM MCF, n = 10, mm 59.5, 64.0 486,570 ~12.7 (- 18.3, —10.9)
TEG R, n = 3, minutes 59,73 83,93 343 (13.7, 57.6)
TEG MA, n = 4, mm 32.0,70.0 17.0, 60.0 238 (—46.9, -7.2)
FIBTEM MCF, n = 13, mm 14.0, 19.7 87,170 333 ( 47.1, 5.6)
Platelet component, (MCEg,,-MCEgp), n = 4, mm 132.0, 159.0 87.0, 102.0 342 (- 35.8, 27.3)

Atbreviations: CPB. cardiopulmonary bypass: CT, clotting time: MA, maximum amglitude: MCF, maximum c/ot firmness; R, reaction time.
*Mean or median as provided in the originzl publicaticns.

BUSINESS USE




Koarynonatuna nocne UK

Table 3. Platelet Functicn Paramecters.

Baseline®, End of CPB", Median Change
Range Range (Range), %

ADP resr, 51.0, 78.0 12.0, 437 —70.6 (—78.2, —394)
n—-5U

CQOL test, 61.0, 69.0 17.0, 376 —65.1 (—73.0, —41.3)
n=5U

TRAP test, 82.0, 111.0 35.0, 86.8 —53.8 (—60.7, —21.8)
n=35U

Abbreviations: ADP, adenosine diphosphate; CPB, cardiopulmonary cypass.
"Mean or median zs provided in the original pukblications.

Table 5. Thrembin Generation and Clot Lysis Parameters.

Baseline®, Range End of CPB", Range Median Change (range), %
TG lag time, n = 2, seconds 1.7,3.8 2.9,53 55.0 (39.5, 70.6)
TG peak, n = 2, nmol/L 145.0, 327.0 135.0, 235.0 ~17.5 (—-28.1, —-6.9)
ETP. n — 2, nmol/min 1059.0, 1485.0 9€1.0, 13820 —7.2 (=74, —6.9)
AT, n = 12, % activity 74.0, 105.0 48.0, 78.0 343 (—41.1, 20.2)
TAT complex, n = |, pg/mlL 53 950 1692.0
FI+2n—4 pmoliL 160.0, 992.0 575.6, 17310 173.5 (74.5, 476€.3)
D-dimers, n — 5, mg/L 0.1,0.7 0.2,4.4 58.6 (—6.7, 633.3)
PAP, n = 3, ng/mlL 135.0, 938.0 2€7.0, 1746 .0 276.3 (—71.5, 1193.3)

Abbreviations: AT, antithrombin activity; CPB, cardiopulmonary bypass; ETP, endogenous thrombin potential; FlI +2, prothrombin fragment | + 2; PAF, plasmin-

alpha-2 antip'asmin; TAT, thrombin-antithrombin Il complex; TG, thrombin generation.
"Mean cr medizn as provided in the original publications.
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Anroputm TpaHcdoy3um oCHOBaHHbIN Ha CTaHOAaPTHbIX NoKasaTesiAX remocTasa

n MHO 3a 30 MUHYT [0 OTK/IHOUYEHNS annaparta MCKYCCTBEHHOIro KpoBoobpalleHus

Mpu HanMuYMKU prucka nocrsieonepaunoHHOro KPOBOTEUYEHUSA: 3MEPUTb FEMOIrNIOOUNH, KONTMYECTBO TPOMbOoLMTOB, hNOPUHOrEH,

Mpn HaNMUYMK BbIpaXXEHHON KanuJIAPHOW KPOBOTOUYMBOCTH

Hb <75 r/n Tp6 < 50,000 B pn MHO > 1.5 ®unbpuHoreH < 1.5 r/n
TpaHcdysua TpaHcdysua
5 Lga::::gs::ﬂ ° TpomboumnToB 00 TpaHcdysmna C3l1 KpuonpeuunnuTtaTta oo
poszﬂ Hb 75 5'” noctmxeHusa > 50,000 nnn 10-15 mn/kr ypoBHS1 oubpumnHoreHa
yp YCTOMYMBOro remocrasa >1.5r/n

COXpaHﬂeTCﬂ N3JINLLHAA KPOBOTOYNBOCTDb

[ToBTOPUTL aHaNN3bI:

M
OKAs3aTEeNN HIPKE AYTB, remorno6uH, TPOMGOLWTHI,

HOPMbI
P MHO, ¢punbpunHoreH
~OEEHD ERERCLTIEE OecmonpeccuH 0.3 mKr/Kr R O6cyoUTb KOHLEHTpPATDI
Hb > 75 r/n P ) > peTporpagHasi npaBoXkesyno4koBast ya HUEHTP

€CJIN CHMXeHa PyHKLUSA
rnoyeKk uin gucoyHKUns
TPOMOOLUTOB.

doakTopoB (NpoTpommnsiexc,
FVlla 20-40 mkr/kr) npu
Koarynonatum

Tpomb6ouuntsl > 50,000
®dunbpunHoreH > 1.5r/n
MHO <1.5

HeOo0CTaTOYHOCTb, 06CYaANUTb
NnPUMeHeHne KOHLLeHTpaTa
NPOTPOMOMHOBOIrO KOMIJIEKca

MpoBepuTb 1
ONTUMN3NPOBATh:

T>36C

pH>7.2

Ca > 1.0 mmonb/n
Hb > 75 r/n

ACT >
NCXOOHOIro
3Ha4YeHus

MpoBepuTb ypoBEHDb
renapvHa n BBECTU

npoTamuH

MpoBepuTtb U
ONTMBNMM3NPOBATb:

T>36C

pH > 7.2

iCa> 1.0 mmonb/n
Hb >75r/n

MNMokasaTenu
HOpMaJibHble

Xupypruyeckas
peBn3uns
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bleeding: is there any evidence?
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Kapanoxmpyprmnyeckme 6osibHble C
ONPPY3HOU KPOBOTOUMNBOCTbLIO MOCNE
HeEUTpann3aunm renapuHa

TpagnunmoHHaga cTpaTerns
KOHTPONIS reMmocTasa

CtpaTterusa, ocHoBaHHasa Ha ROTEM

Weber C.F. et al. Anesthesiology (2012) 117: 531



6 Mmecsa4YHada BbDKMNBaAeMoCTb
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Weber C.F. et al. Anesthesiology (2012) 117: 531



O6bem KpoBOonoTeEPU Mo ApeHakam
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Postoperative chest tube blood loss [ml]
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Weber C.F. et al. Anesthesiology (2012) 117: 531



LLIATI 1

OnTnmmnanpoBaTb 6a30Bble NapamMmeTpbl:
pH>7.2, T > 36°C, Ca > 1 mmonb/n, remorno6uH > 80 r/n

Ouddy3Hoe KpoBOTEYEHNE NOocne
BBeeHUS npoTaMuHa

LLAT 2

A10 EX <45 mm nnmn CT FIB > 600 cek
nnn ML >15% (B TeueHnn 60 MUHYT)

OA

TpaHekcam 15-25 mr/kKr 601H0CHO Nnu
amuHokanpoHoBas kucnorta 100 mr/kr
(pononHuTenbHoO K 6a3oBoun NHQY3UN).

HET

LWAI' 3

v

CTIN > 240 cek u CT IN >> CT HEP
(CT HEP/ CT IN <0.8) u ACT nocne
BBeOEeHNA NpoTaMnHa yBenm4mnnoch

\4

OA

N30bITOK renapuHa.
NMoBTOpUTb AO03Y NpoTamMmuHa (25-50 mr)
n oueHntb ACT, INTEM, HEPTEM

|

Hubulava, G. & Marchenko, Sergey & Scarlatescu, Ecaterina & Naumov, A.. (2021). KposoTteueHure B kapamoxmpyprim. 10.13140/RG.2.2.36656.58881.




Ba3oBble ycnoBus paboTbl CUCTEMbI FEMOCTa3a: KOrepeHTHOCTb
MaKporemogmHaMmnKn U MUKPOLMPRYANALMUK

OnTumusnposaTb 6a3osble napameTpbl:
pH>7.2, T > 36°C, Ca > 1 mmonb/n, remornobux > 80 r/n

NoctasKa kKucnopoaa (delivery)

DO,=CB x lemornobuH x KoHueHTpauusa O, B KpOBU

DO,I= CU x Hb x Sa0,

SSSSSSSSSSS



ba3zoBoe ycnoBsune paboThl
CucTeMbl reMmocTasa:
KOrepeHTHOCTb
MaKporeMoaAnHaMMKn v
MUKPOLMPKYINALUN
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Hdeno cdonbpmnHoreHa B opraHn3me He cyllecTByeT

BocnonHeHMe KpoBonoTepwu

':\ Bcerna ectb HegocTaToK Npu

_ 6 E KPpOBOTEYEHUAX
- > 1 HopmasnbHoe 3HaueHue:
g 4 1
S 3
S
3 2

1

Bpema (aHn)

Rahe Meyer Anest 2013; 118:40




[Toyemy namepeHme KoOHUeHTpaunumn pubpmnHoreHa
MMeEEeT KNtoYeBOoe 3HaYeHMe ANa OCTAaHOBKM
KpoBOTEYEHUA?
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Probability of transfusion of 5 or more RBCs >
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Fibrinogen Level (g/L)

The Relationship Between Fibrinogen Levels

Anesth Analg 2013 After Cardiopulmonary Bypass and Large
Volume Red Cell Transfuslon In Cardlac Surgery:
An Observational Study

Heyvan Karkouti, MD.=1 Jeannie Callum, MD,+ Mark A. Crowther, MD.§ Stuart A. McCluskey, MD,*
Jacob Pendergrast, MD. || Cordon Taat, PhD.¥ Terrence M. Yau. MD g and W. Scott Beattic, MD¥



Clots formed post cryoprecipitate have
increased fibre density
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Fibrin network structure and clot mechanical properties are
altered by incorporation of erythrocytes

Kathryn C. Gersh, Chandrasekaran Nagaswami, and John W. Weisel

Thromb Haemost. 2009
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10% RBCs dopma dbopma
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OueHKa u neyeHue nocneonepaLMoOHHON aHEMUM Y KapAUOXUpPypruiecknx 60nbHbIX

AHEMUS JIEFKOJA CT. AHEMMWA CPEAHEN CT. TAXENAA AHEMUA
Hb > 110 r/n Hb 80-110r/n Hb <80r/n
[HeT KAUHUKUN ] [ ECTb KNIMHMKA ]
NMPOBEPb YPOBEHDb XXEJIE3A
TpaHcdy3us
[ AHanusbl: peppuUTHH, }Keneso, TpaHcheppuH J JPM

depputnH <100 Hr/mn (ur/n) unu ®epputH <100-300 Hr/mn (ur/n) n TSAT <20%

BA HET

MocneonepaunoHHbIi aebnumT KoHcynbrauusa
Xenesa remaTosiora

B/B BBeAeHMe »Kenesa

Hubulava, G. & Marchenko, Sergey & Scarlatescu, Ecaterina & Naumov, A.. (2021). KposoTeyeHure B kapamoxmpyprm. 10.13140/RG.2.2.36656.58881.



Pe3ybTaTbl NPUMEHEHNS
NPOTOKOJ1a DEPEXKHOIO
OTHOLLIEHNS K KDOBU

201 7-20221rr



CTpYKTypa TpaHCdy3u npenapaToB KPOBW,
2017 n 2020 .

CTpyKTypa npenaparoe KpoBsu

Kpuo
0%

CobcTBeHHble JaHHble, npeacTaBneHHble Mapuerko C.I1., 3am. pykoBogutensa HL CCX, a.M.H., npodeccopa NepBoro CaHKT-IeTepbyprcKoro rocyaapCTBEHHOMO MeONLIMHCKOrO
YHVBepcuTeTa UM. akag. V1.I'1. [NaBnoBa



[TnHaMmMKa 4aCTOTbl OCJIOXKHEHN

KpoBOTEYeHVs JleTanbHOCTL

CobcTBeHHble JaHHble, npeacTaBneHHble Mapuerko C.I1., 3am. pykoBogutensa HL CCX, a.M.H., npodeccopa NepBoro CaHKT-IeTepbyprcKoro rocyaapCTBEHHOMO MeONLIMHCKOrO
YHVBepcuTeTa UM. akag. V1.I'1. [NaBnoBa




BbiBOObI

YcnelwHoe Xnpyprmyeckoe neyeHne
6osibHbIX ¢ XCH 1 Hn3kon @B
OCHOBAHO Ha pacc4yeTax
reMoanHamMmn4yecKoro craTyca,
noLlaroBbIX anropmuTMax ynpasJieHUS
reMOCTa30M.



ANropnTMmMpoBaHHbIN Noaxon

MOHUTOPUHI N obpaTHasa CBSA3b
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https://www.flickr.com/photos/lucasbra/6074974208/

MHHHUCTEPCTBO 3[IPABOOXPAHEHW
POCCHUHNCKOW OEINEPAIINH

3asiBKa Ha OOy4YeHHe
NMOV-0309195-2023

10 JOTOTHUTEIBHON MpodeCCHOHATBHON MpoTrpaMMe MTOBBIMIEHNS KBaTH(DUKATINH
"OCHOBEI THArHOCTHKH OCTPBLIX reMOJJHHAMHYEeCKHX HAPpYIIeHUR"
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