===  KPUTUHECKUE COCTOAHMS.
LLIOKM (natorenes, knaccudbukauyus).
[lonnopraHHaAa HeOCTaTOYHOCTb.
OpraHocoxpaHsawuwmne TexHo/10rum

M.A.bab6aeB



Tpu cocToAHUA
¥XU3HeaeATe/IbHOCTU YesloBeKa:

340poBbe
bonesHb

Kputnyeckoe coctoaHue

MeaunumHa KpuTUdecknx coctoaHMn (MKC) - 3To pa3gen 3ipaBoOXpaHEHMs, 3aHMMaOLMIACS

6OJ'IbeIMl/I, KOTOpbl€ HaxXo4ATCA B KPpUTUHECKOM COCTOAHUN UJTUN C 60/1bLLON BEPOATHOCTbIO MOTI'YT B
HEero rnonacTtb.

A. I1. 3unbbep. 3mrdbl Kpumudeckol meduyuHbt, 2006



KPMTM‘-IGCKOG cocTtoAHMNE

- 3TO KpauHAA cTeneHb J1lo6on, B TOM
4yucae ATPOreHHOM, NaTo/IorMm opraHMsma,
ANl KOTOPOM XapaKTepHbl TAXKe/ble

PAacCTPOMCTBA XKU3HEHHO BaXKHbIX (DYHKL UM
(B NnepByl oyepeab CepAeyYHO-COCYyAUCTOM U

AblxaTesibHOM),
TpebyloLline UX S3KCTPEeHHOM NoAAEPKKU UM
UCKYCCTBEHHOIo 3aMeleHnA.

Amodbl Kpumuyeckoli meouyuHel, 2006

BoicmynneHue Ha «llikone 3unvbepa», lMempo3zasodck 2016

-He npepycMmoTpeHHoe Mpupoaom coctosHue,
KOra MexXxaHW3Mbl ayToperyaaumMm UCToLEHbI
WM arpeccusa He NpeoAosiMma,

U TpebyeTcs UCKYCCTBEHHOE 3aMellleHHe
YKM3HEHHO BaXKHbIX PYHKLMH. \



« MPEAYCMOTPEHHOE NPUPOJ0M COCTOAHMUE »

” Pathogens bojory snd

tissue damage

NLR agonists and Alarmins
ists inflammasome (such as
activators (such IL-1a)

KAETOYHbIA CTPECC, «KNACCHUYECKOE BOCMA/IEHUE »
«BOCTTAJIMTENbHAS» TPAHCEOPMALIUA
(PA3BUTUE BHYTPEHHUX MEXAHM3MOB 3ALUMTEL HA YPOBHE OTAENbHLIX KNETOK)

Laszlo I, Trasy D, Molnar Z, Fazakas J.
Sepsis: From Pathophysiology to Individualized Patient Care
Journal of Immunology Research. 2015
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Disease site

Blolod

Remotle sites

« I"IPEAVCMOTPEHHOE NMPUPOAOMN COCTOAHME »

cardiomyocytes

HMGB1), TLRs

DAMPs (e.g. HSPs,

ROS! 1
TLR2,TLR4,
Proteases ] 4 )

VCAM1,
adhesion molecul I RS 1

NLRs,
complement

NLRP3, CX3CR1  IFNy




Hyper-
inflammatory
response

SIRS

Homeostasis

Immuno-
suppression

CARS

«He npedycmompeHHoe [lpupodou cocmosHue...»

Early deaths due |
to overwhelming
inflammation

Late deaths due

to intractable
inflammation-
induced organ injury

Innate

SIRS n CARS

Recovery |
i &

Adaptive

Late deaths due to
persistent
immunosuppression
and recurrent
'infections

Nat Rev Immunol. 2013 Dec;13(12){862-74.
Sepsis-induced immunosuppression: from cellular dysfunctions to immunotherapy.



http://www.ncbi.nlm.nih.gov/pubmed/24232462

«He npedycmompeHHoe lpupodou cocmosHue...»

C MOMEHTA FEHEPAZIU3ALMU SIRS MATOJIOMMYECKUIM NPOLLECC
CTAHOBUTCA CBA3SAHHbIM HE C NOBPEXJAIOLLNM OAKTOPOM, |
A C ATPECCUMEUN MEAUATOPOB MNMPOTUB COBCTBEHHbIX OPITAHOB U TKAHEU

Bacterial products, R T Bk I
immune complexes, ACUTE-PHASE REACTIONS @ 23 @ e 2 .
toxins, physical injury, @ oo & S (oo | \
; Fever ; 4 el : J
other cytokines e
VeEa _— fSleep ; ()/\':-"‘ CNFB) — oy E_:‘: ;q
B Appetlle (—‘ 'L‘)}f:; HMGB 1 ——> ‘
t Acute-phase proteins [putertry] AT [ scknes syarome
Hemodynamic effects (shock) i s
MACROPHAGE Neul?:ghilia W@‘“ | .
(and other cell) . | ol s g2 trete ke, (et frem Yeocer KT
ACTIVATION Sh
ock lnduced Endothello ath
l ENDOTHELIAL EFFECTS | paty >
tLeukocyte adherence o =T TEHEPAJIU3AUMA
IL-1 / TNF =——— PGl synthesis
t Procoagulant activity MPOLIECCA
¥ Anticoagulant activity

tIL-1, IL-8, IL-6, PDGF

FIBROBLAST EFFECTS

t Proliferation
— tCollagen synthesis

HAPYLWEHUE NPOHULAEMOCTH

tCollagenase MUKPOTPOMBO3bI
t Protease
t PGE synthesis
- Sendotheliopathy (SHINE) in acute critical illness - a
. unifying pathophysiologic hock induced mechanism.
LEUKOCYTE EFFECTS P. Johansson, J. Stensballe and S. R. Ostrowski

Johansson et al. Critical Care (2017) 21:25
t Cytokine secretion (IL-1, IL-6)




«He npedycmompeHHoe lpupodou

- COCMoOAHue...»

- multiple “takebacks” to OR
- prolonged exposure to antibiotics
Immune\ Surgical Context - occult hypoxic hits
o g ,1 Activation - artificial and inadequate gut nutrients
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TMNOTEH3UA - €B (4CC x YO) x OTICC

NMPEAHATPY3KA

KOHTPAKTU/IbHOCTb NOCTHATIPY3KA
MMOKAPAUAJIbHAA AIMCOYHKLIUA
— Baseline Ees x FMI'IOI'IEPCDy3MFI
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Right atrial pressure Volume sepsis-induced MODS.
Understanding circulatory failure in sepsis. Intensive Care Med. DOI 10.1007/s00134-016-4514-1 H APqu EH M E
MUKPOLUMUPKYNALUNA
OZIUroypruA

LMPKYNATOPHASl HEZJOCTATOYHOCTb HAPYWEHHE COSHAHMA



LLIOK - yaap, noTpAaceHue,-
NaToJIorM4eCcKMM npoLecc, pasBMBaloOLWMUCA B OTBET
Ha BO3JleMCTBUE Ype3BblYauHbIX pasZparkuTenier u
COMPOBOXXAAOLWMHCA NPOrpecCMBHbIM HapyLUeHUeM

XM3HEHHO BaXXHbIX (DYHKLMMK - 3TO CPbIB
KOMMNEeHCaTOPHbIX peakKuMi opraHM3ma Ha
noBpexxaeHue.

AHpu ®paHcya JlegpaH
¢p. Henri Frangois Le Dran

TepMUH «LWOK» 6bi1 NpuMmeHEH B 1737 1. Jle

|Q,QaHOM.

XUPYPr-KOHCYNbTAHT apmum Jltogosmka XV
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https://ru.wikipedia.org/wiki/1737
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B4%D1%80%D0%B0%D0%BD,_%D0%90%D0%BD%D1%80%D0%B8_%D0%A4%D1%80%D0%B0%D0%BD%D1%81%D1%83%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%B4%D0%BE%D0%B2%D0%B8%D0%BA_XV

FaHc Cenbe

.Cenbe

Cneunduyeckue peakL MM - 3aBucaTt oT xapaKkTepa
BO3eMCTBMUA.

Hecneuuduueckme peakumm - oT CUJbl

BO34eMCcTBUA (06WMM afanTauMOHHbIM CUHAPOM).
1.KomneHcamopHaa ¢asza - noddepkaHue nepgy3uu
3acyem u3uonocuyecKux peakyul (pes3epsos).
2./lekoMneHcayusa - npakmuyecku Heobpamumasa cmadus.
3. TepMUHa/IbHAA.

Hukonai WeaHoBud Muporos

dpeKTu/bHaA U TopnuaHaa ¢asbl WOoKa

LLlok npouvcxoauTt nNpu HapyweHu1H CHaOXeHus KUCJZ10pogomM
OpraHosB. anI YMEeéHblLleHNN cepaeyHoro Bb|6poca
npoucxoauTt ymeHbLleHune I'IGPCI)YBMM, dKTuBauUuUA Hel‘;IPO-
BHAOKPMHHOﬁ CUCTEMBbI (cMmnatoagpeHanoBon U peHMH-aHFMOTeHBMHOBOﬁl%..).



ANHAMUKA PA3BUTUA LLIOKA

KOHTHRONCHTN 3§ AT

SSUIHTIOE ’ ARTI BIOP - -
OACIIE nedaTieckas il o Ry
TOPM i g —. YTpcHiee BHOUNee

TOPMO AR

TOPMOAKE NI

_:.-':. N i T

e >t r 3 .
et . ‘w‘ -
ir e P R

KOPTH30.1 ‘

KaTC XO M b /

cuaiv Mull T 3a¢70,-|.__71.._.. JIBK -
] THHOKCHUCCKHIT S MeTal0anyecoe~
HHA ———————— " ey B
PRk agteprorelics o] A0 Herowee

pasniil 103l

| oGpaTibil obpaTimuit
o MoK AF‘ | mox -
L AEE (S % St e :‘
2y . 2 W lft »



fleMmoAMHaAMUYECKUE HapyLUeHUe MNpuU
Pa3/IM4HbIX TUMNAX LUOKA

S N

MNnoBoIeMUYECKUMH

KapauoreHHbIH * ¢ * $
[ANCTPUOYTUBHBIN V!
O6CTPYKTUBHBIN A A
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Norpebnenue O, (VO,)
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MOHUTOPUHI" PAHHUX CUTTHAZTI0B OMNOBELLEHUE

MUKPOrEMOAMHAMMKA?  MUTOXOHAPUA/IBHOE
IbIXAHYE !

BUTAbHBIA ~ MAKPOrEMOAMHAMMKA KNETOYHbIE BUOMAPKEPbI
MOHUTOPUHT BHELLIHEE /1bIXAHME TPOMOHMH
Olika CAMTTOMOB A NEKBATHOCTb NEPOY3VH NoAL

TOHOMETPUS
IxoKI'/BNP
Kpueste Crapnmura, PPV
Ceaul'anc/ DO2/ET02
p02a, SatQ2a / P/F
Iakrar

pCO2a-v/kanHorpagua/kanHomeTpus
Sat02/pQ2v

@eoes e



PaHHee pacno3HaBaHMe WOoKa

«30/10TOUN Yac»

!

CHMXeHune netanbHoctn Ao 12-40%

Advanced Trauma Life Support Manual 2010



[IpU3HAKM LLOKaA

PaHHMe

TaxuKkapaua

TaxmMnHo3

yBe/itueHne BpeMeHu
KanuaaAapHOro HanoJIHeHUA
bnepgHaa Kox<a

U3MeHeHne Cco3HaHUA
[Mpr13Haku nepudepuvecKkomn
runonepdys3mmu

Early Identification of Shock in Critically Ill Patients
Matthew C. Strehlow MD

[lo3gHMe

CHUXKeHMe ypOBHA
CO3HaHMS

Onurypua ao aHypuu

Cnabbin UeHTpa/ibHbIM

'MnoTteH3us

bpaguKkapaua
bpagnnHo3

Emergency Medicine Clinics of North America, 2010-02-01, Volume 28, Issue 1, Pages 57-66
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A/l - npegUKTOp TAXKECTU LUOKa?

MpucytctBue rmnoteHsnmn (CAL meHee 90
MM.PT.CT. UIN cCpeaHee apTepunasibHoe
nasneHme meHee 65 mm.pT.cT.) He
onpeaenaeTca Kak WOK

Consensus on circulatory shock and hemodynamic monitoring.
Task force of the European Society of Intensive Care Medicine. Intensive Care Med (2014)

Advanced Trauma Life Support Manual 2010

Jones A.E., Yiannibas V., Johnson C., et al: Emergency department hypotension predicts sudden unexpected in-hospital mortality:
a prospective cohort study. Chest 2006; 130: pp. 941

Bruns B., Gentilello L., Elliott A., et al: Prehospital hypotension redefined. J Trauma 2008; 65: pp. 121

Eastridge B.J., Salinas J., McManus J.G., et al: Hypotension begins at 110 mm Hg: redefining “hypotension” with data. J Trauma
2007; 63: pp. 291



LLlokoBbIN MHAEKC

LLlokoBbIN MHAeKc = YCC/CAA
N:0,5-0,7

KAMHWYECKN 3HAYMMbIMU ABAAIOTCA LUNPPbI
bonee 0,9-1

Obsa0aem HU3KOU YyecmeumesibHOCMbHO

He NUCMNos1b3yeTCA NM30/1IMPOBAHHO A/14 OUEHKU CTENEHU TAXKECTHU
LHOKa

Early Identification of Shock in Critically Ill Patients
Matthew C. Strehlow MD
Emergency Medicine Clinics of North America, 2010-02-01, Volume 28, Issue 1, Pages 57-66



RannnnapHoe HanoaHeHue

NHankaTop nepudepunyeckon rmnonepPysnm

N

2,0 — 4,5 cek? 6onee 4,5 cek?

YmepeHHas runonepdysma Taxkenas runonepdysuna

Koppenupyert co cteneHbto CUCTEMHbIX
remognHaMmnyeckmnx HapyeHum *

1 Kaplan L.J., McPartland K., Santora T.A,, et al: Start with a subjective assessment of skin
temperature to identify hypoperfusion in intensive care unit patients. J Trauma 2001; 50: pp. 620

2 Lima A., Jansen T.C., van Bommel J., et al: The prognostic value of the subjective assessment of
peripheral perfusion in critically ill patients. Crit Care Med 2009; 37: pp. 934



[PpaAMEeHT UeHTPa/IbHOU U Nepudepmnyeckon
Temnepartyp

t [pagueHTa Tu-Tn
bonee 5 rpaaycos

NHBA3MBHbIN MOHUTOPUHT reMOANHAMUKMU
Ky3sbkos B.B. Kupos M.1O



[IMHAaMNKa N3MEeHEeHNI
HEBPOAOrMYeCcKoro craTyca

HopN\a 1IN HeE3HA4YnUTE/IbHble USMEHEHINA

Bo36byxaeHune

YrHeteHume

Kalla M, Herring N, Physiology of shock and volume resuscitation,
Surgery (2016)



nypes
/inypes - Mapkep nepdy3nmn novek

" 4 '] Y

bonee 1 Mn/kr/vac 0,5-1 mn/Kr/uac MeHee 0,5 mn/Kr/4vac

© © @

Early Identification of Shock in Critically Ill Patients
Matthew C. Strehlow MD
Emergency Medicine Clinics of North America, 2010-02-01, Volume 28, Issue 1, Pages 57-66




[lpyrmne opraHbl U CUCTEMBI

—_—

CMMmnNTOMbI CO CTOPOHbDI APYrux
OpPraHoB U CUCTEM:

[Ton3HaKu
* M3meHeHUe MeHMAs1bHO20
cmamyca i I'I/II'IOI'Iep(I)y3I/IM
* [unonepgy3us KOHHbIX
MOKpPOB8os

* Onueypus » |

$

MpeankTopsbl 30-AHEBHOMU
Early Identification of Shock in Critically Il Patients NeTa/ibHOCTHU

Matthew C. Strehlow MD
Emergency Medicine Clinics of North America, 2010-02-01, Volume 28,
Issue 1, Pages 57-66
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OueHKa NlakTaTa CbIBOPOTKM KPOBM, HACbILWEHUA KUC/IOPOLOM
remors1061MHa LLeHTpa/ibHOW BEHO3HOM KPOBM U BEHO3HO-
aptepuanbHoro rpagmenTta PCO2 (GapCO2) B
NPOrHO3MpOBaHUM CMEPTHOCTU Cpeam Naen nepeHeclmnx
OCTAHOBKY cepjua

Diego Fontoura Mendes Riveiro, MD Vanessa Martins de Oliveira, MD,Janete Salles Braunner, MD, PhD, and
Silvia Regina Rios Vieira, MD, PhD

== Survivors

=&~ Non-survivors

-
o

(-~

Lactate (mmol/L)
B (=]

N

0 6 12 18 24 36 48 72

Time (hour)
Survivors 13 12 1" 1 13 13 13 13
Non-survivors 4 38 29 24 25 21 16 13

Figure 3. Serum levels of lactate in the first 72 hours post-cardiac
arrest between survivors and nonsurvivors at 28 days. Means + SE,
#p < 05 survivors versus nonsurvivors, ®P < .05 post-CA immediate
non-survivors versus other time points, °P < .05 post-CA immediate
survivors versus other time points.

ROC Curve
10 15
— Lactate
— Clac
0.8 —— GapCO2 -
Scv02 {
z g
> 0.6+ e
= ;
= £
S 04 g 06
0]
0,2 g
< 044
[0}
0,0 T T T T 35
00 0.2 04 06 08 1,0 £
1 - Specifici 3
P i 002
~IMLactate < 2 5mmollL
Area under curve 95% CI P -value ~MLactate > 2 5mmol/L
Lactate 0,797 0,650 - 0,944 0,004
Clac 0.717 0,537 — 0,898 0,03 00 : 7 3 L ] p
GapCO2 0,528 0,330 -0,727 0,78 h h 4 d
Scvo2 0,429 0,217 — 0,641 0,49 Time

Figure 4. ROC curve of markers after 6 hours of the return of

spontaneous circulation for predicting 28-day mortality. Clac, lactate
clearance; GapCo,, venous-arterial carbon dioxide difference; Scvo,,

central venous oxygen saturation; Cl, confidence interval.

Table 3. Accuracy for Predicting 28-Day Mortality by Threshold Values of Serum Lactate and Clearance Lactate.

Threshold Values of Markers Sensitivity, % Specificity, % PPV, % NPV, %
Lactate 6 hours (2.5 mmol/L) 62.9 91.7 96.0 44.0
Clac 6 hours (<50%) 71.4 75.0 89.3 47.4

Abbreviations: Clac, lactate clearance; PPV, positive predictive value; NPV, negative predictive value.

Figure 5. Kaplan-Meier estimates of all-cause mortality in patients
with post-cardiac arrest dichotomized by 2.5 mmol/L lactate levels,
P <.001.

CbIBOPOTOYHbIE MapKepbl TKAHEBOM Nepdy3mm M FTMNOKCHMM NPeACKasbiBaldT CMEPTHOCTb B HECKO/IbKMX

nonynAaumnax 60/IbHbIX B KPUTUHECKUX COCTOAHUAX.

NlakTtat m Clac 661211 paBHbIM 0O6pa3oM B COCTOSHMM NMpeAcKasaTb PaHHIOW U
No3AHI010 1IeTanbHOCTb, ScvO2 u & CO2 6b1IM B COCTOAHUU NpefcKasaTh.

TOJIbKO PaHHKOKO J1eéTaJ/IbHOCTb.



NMPEAUKTOPBI HEBJIATONPUATHbLIX UCXOA0B

3 2 1 0 1 2 3 Score

Physiologic component
Systolic blood pressure (mm Hg) <00 91-100 101-110 111-219 2220 ()
Pulse rate (beat/min) 40 41-50 51-90 91-110 111-130 2131 ()
Respiratory rate (beat/min) <3 9-11 12-20 21-24 225 ()
Temperature (°C) <350 35.1-360 36.1-38.0 38.1-39.0 239.1 ()
Oxygen saturation (Sp0;, &) 01 92-93 94-95 »06 ()
Any supplemental oxygen Yes No
Level of consciousness Alert Voice

Pain

Unresponsive

Subtotal (NEWS) (

Lactate RED ZON E A NEWS-L score of 7was chosen as the cutoff point in this
figure; 9.4%
of the entire cohort showed a NEWS-L score of 7 or greater.
The adjusted OR was 28.67

Continuous Monitoring Zone

Likely to Death

AOR 28.67 (12.66-64.92) for 2-day mortality,
Likely to Death & Critical Care

AOR 8.00
7.02 (5.20-9.47) for the need for critical care,
NEWS-L > 7 8.00 (5.94-10.76) for the 2-day composite outcome,
14.06 (7.94-24.90) for 7-day mortality,
0,
(13% of pts) 9.12 (8.28-19.45) for in-hospital mortality.

= N W S N O N

NEWS

Predictive value of the National Early Warning Score-Lactate (NEWS-L) for
mortality and the need for critical care among general emergency 27
department patients Journal of Critical Care 36 (2016) 60-68



J1eTaZIbHOCTb U YPOBEHb N1aKTaTa

9

— 1007 . 28-AHeBHas N€TaNbHOCTb
2 gp. —  bbna 16.9% (31/183) y

E NauMeHTOB C HayaibHbIM
» 60+ NaKkTaTom bonee

) — Lactate <2.5 mmol/L 2.5mmol/L n 5.8%

g‘ 404 Lactate >2.5 mmol/L (15/260) y naumeHTOB C
'S | ) Haya/ibHbIM NaKTaTOM A0
_S 20 p<0.001 by log-rank test 2.5 mmol/L

2 0

“ g 7 14 21 28

Time (Days)

Blood Lactate Levels Cutoff and Mortality Prediction in
Sepsis—Time for a Reappraisal? a Retrospective Cohort Study
46(5):480-485, November 2016.



Nednunt OCHOBaHUN

bonee 6 — 3HaYumenbHoe nosviWeHuUe

[1aHHbIM NOKa3aTe/ib MOXKeT bbITb MCMONb30BaH AN
NOEHTUPUKALMU CKPbITOW rMnonepdy3mnm

HepocTtaTok: orpaHnM4eHHaAda NPorHoCTU4eCKan
LEHHOCTb NPU TnnepxaiopemMmmnyeCkom au,m,u,osel

Martin M.J., FitzSullivan E., Salim A., et al: Discordance MHBa3MBHbIN MOHUTOPUHT FTEMOANHAMMUKN
between lactate and base deficit in the surgical intensive care ABTopbl: Ky3bkos B.B. Kupos M.1O
unit: which one do you trust? Am J Surg 2006; 191: pp. 625



BeHO3HaA caTtypaumnAa

b

" 4

CmewaHHan SvO2 LleHTpanbHana SvcO2

al 2

[ 40% N meHee ] [ > 70/75% ]

BanaHc mexxay VO2/D02 J

Pa3zobuieHune

O2ER (a0 O2ERcrit) ;};.Z;nom;j;::g;c;m

Consensus on circulatory shock and hemodynamic monitoring.
MHBa3UBHbIN MOHWUTOPUHT reMOAMHAMMUKM Task force of the European Society of Intensive Care Medicine. Intensive

Ky3bkoBs B.B. Kupos M.1O Care Med (2014)



BeHo-apTepuanbHaa pasHuua no CO2

N: 5-6 MM.pT.CT
PvCO2-PaCO2

TeHaeHUMA K YBENUYEHUIO
NpPUn CenTUYECKOM LLUOKe

NHBa3MBHbIN MOHUTOPUHT reMmOANHaMUKUA

Ky3sbkos B.B. Knpos M.1HO

Consensus on circulatory shock and hemodynamic monitoring.

Task force of the European Society of Intensive Care Medicine. Intensive Care Med
(2014)



HenHBa3nBHbIM MOHUTOPUHT
nepupepmnyeckon neppysmm

Ype3KoKHoe
TKaHeBOe HacblWweHune nsmepeHme

CybnnHreanbHas

KanHoOMeTpuA .
SICO2 Kucnopogom 5t02 OKCUreHaLUnn TKaHew

N KanHomeTpuA
StcO2, StcCO2

I'Ipeumyu.l,eC'rBa: NPOCTbl B UICMNO/THEHUN, HENUHBA3UBHDbI
Hepoctatku: OTCYyTCTBUE COOTBETCTBYHOLLENo OCHalleHNA

!MHBaA3MBHbIN MOHUTOPUHT rEeMOAMHAMMUKU
ABTOopbI: Ky3sbkos B.B. Kupos M.1O



TKaHeBoOe HacblweHue Kncaopogom StO2

3HayeHUA < 75% oTHOCUTENIBHO BO3MOXXHOIO Pa3BUTUA

CMOH1:

.
YyscTtBUTENbHOCTL /8%

° CneyndpuyHocTb 34-38 %)

HepocTaToK: He NoKkasaTeneH y NauueHTOoB C
ANCTPUOYTUBHBIM LLIOKOM?

1Cohn S.M., Nathens A.B., Moore F.A,, et al: Tissue oxygen saturation predicts the development of
organ dysfunction during traumatic shock resuscitation. J Trauma 2007; 62: pp. 44

2Muscle StO2 in critically ill patients.Creteur J - Curr Opin Crit Care - June 1, 2008; 14 (3);
361-6



KAuMHUKO-n1a6opaTopHblie XapaKTepPUCTUKU
pa3/IMYHbIX CTalMM TMNOBOJIEMUYECKOIO LLIOKA

Stage 1 Stage 2 Stage 3 Stage 4
Blood loss {(ml) =750 750—-1500 1500—2000 =>2000
<15% 15—30%: 30—40% >40%6
Heart rate (bpmX <100 =>100 >120 >140
Blood pressure Normal Reduced Reduced Reduced
Respiratory rate 14—-20 20—30 3040 >335
(breaths/minute)
Urine output Normal Oliguria Oliguria Anuria
(mi/hour) =30 20—30 5-15
Neurological Normal Agitated Confused Lethargic
status
ATP status supply=demand| supply=demand| supply<demand |supply<<demand
‘ Blood flow  Capillary :
- redistributed recruitment + Anaerobic
r to critical - . metabolism
s organs : £
=)
— f = )
o
g
Cell
apoptosis
—DO.

Kalla M, Herring N, Physiology of shock and volume resuscitation, Surgery (2016)



MHTerpnpoBaHHbIU KAMHUYECKNIN NOAXOA, K
ANarHOCTUKeE LLIOKa

Mokazarean Baaan?

lemodunamuvecKue nepementble:

- YCC=>100/MuH, wau:

- Allcpeg < 50 MM pT. cT. (LIBJ < 2 vau > 15 MM pT. CT.), wAati:
- CepAeYHbIH HHAeKC < 2,2 JI/MHH/M?

Hepugepuueckuii Kposomoxk:

«IIATHUCTBIEY, «IIECTPbIE» KOMKHbIE MOKPOBBI, LLAL:
- rpaguenT Tc-Te8 > 5 °C, wau: 2
Pfi < 0,3, wau:

-  yBeJH4YeHHe BpeMeHH KallWJUISPHOTO 3aN0JHeHHs («CHMIITOM NSATHA» )

CocmosHue MUKPOYUPKYyATYUU:
nosbiteHHe APCO: (ToHOMeTpHsA);
— TOBbIIeHHe CyOJHHrBanbHoro APCO;;
— HapyluleHHe cyOJHHTBaAbHOU nepdy3uu (OPS)

Cucmemibie Mapkepbi MKAHE8OIl oKcUu2eHayu L
- KOHIEHTpalHs JaKTaTa > 4 MMOJIb/JI, tau: 1
- S5v0:<60%
OpzaHHaa JucyHKUUA®:
Auypes < 0,5 ma/kr/yac; 1
—~  HapylleHHd MeHTAJBLHOIO CTaTyca 1

NHBA3MBHbIN MOHUTOPUHT FEMOAUHAMMUKN
Ky3bkos B.B. Knpos M.1O



Jugular index for the diagnosis of hemorrhagic shock

2 14 - 1l of
® before hemorrhage
Care
~ u after hemorrhage —_—
E 12 +
10
P oo ck:
] 8
L
E
N =
6
R E
*F
: 4
| & = _
j e in the
| 0 ' fal blood
IV during
UV-l-ap JV-E-ap JV-I-t JV-E-t nation.
1% durin
27= 1_2

Fig. 2 Jugular vein diameters before and after blood donation. v pesre



MHOIO®AKTOPHAA
3TUOJI0IUA

Activation of NF-kB

other Trascri?‘rion factors

Cellular & humoral inflamamatory response ]

- Anti-inflamatory  f---=mmm
response

é

|
|
|
i
; (cytokines, mediators, reactive oxygen species) J ®
|
; il to
! + [Neuronal pa'rhwast SIRS/CARS
| ~
; A 4 =
& A A A A
Immune Hormonal Metabolic | |Mitochondrial | |Microvascular| | Epithelial Coagulation
dysregulation [¥] alterations changes dysfunction [*] dysfunction | | dysfunction | | activation
& ] f

OpraHHas
ANCPYHKLUMA

Infectious Disorders - Drug Targets, 2012, Vol. 12, No. 2 Rocha




[MOH - kauHMueckuit cHApPOM, Bbi3BaHHbIN PasIMYHbIMM
OCTPbIMU NOBpPEXAEHUAMMU (B TOM YMUC/I€ CENCUCOM),
XapaKTepU3yLWMUCA Pa3BUTUEM NPOrpPpecCUBHOM U
noTeHuuasibHO o06paTtMmMon M3Mo10rM4ecKom
AuchyHKUMen B 2-X U 6on1ee opraHax UM cucTteMax

OpraHos.

Multiple Organ Dysfunction Syndrome in Sepsis 2016.




ANNALS OF SURGERY

Vol. 178 August 1973 No. 2

Sequential System Failure after Rupture of Abdominal Aortic
Aneurysms:

An Unsolved Problem in Postoperative Care

NICHOLAS L. TILNEY, GEORGE L. BAILEY,
ALFRED P. MORGAN
«[IMocnedosamenbHas cucmeMHas He00CMamoyHoOCMb
nocne pa3spbléa aHespu3Mbl 6PIOWHOL aopmbl.
HepeuweHHas npo6nemMa nocneonepayuoHHOZ0 JTIeYEHUS»

BO3HUKLLAAHEOCTATOYHOCTb KAKOW M50 CUCTEMbI
BOB/IEKAET IPYITME CUCTEMbI, NOCKO/IbKY HE OBECTIEHABAET UX
HOPMMbHOf 0 CDYHHL]HOHHPOBAHHH

Multiple, Progressive, or Sequential - ws s
Systems Failure

A Syndrome of the 1970s

«MHokecTBeHHAs, IPOrpeccHpyloas
ILTH T0C1eT0BATeTLHAS CHCTeMHAS HeT0CTATOMHOCTD !
crpom 1970-x rogos»

ital
Skl ol et 1990 L.
,.m':';fm.:"\‘...._;',:. " Morgan, M. TI1 Hostgien 58 «Teopus napannensnozo nogpexcoeHun opzanoeé u cucmem
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and W J Sibbald
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Definitions for sepsis and organ failure and
guidelines for the use of innovative therapies in
sepsis. The ACCP/SCCM Consensus Conference

oo o Gt O o es icine. ARTHUR E. Bave, MD

R C Bone, R A Balk, F B Cerra, R P Dellinger, A M Fein, W A Knaus, R M Schein

o Jewish Hospital of St. Louis

Chest1992;101;1644-1655

—!M of viable b in the
v (SIRS)=the systemic
)

T St. Louis, MO 63110

minute: (3) respiratory rate =20 breaths per minute or PaCO,

s p S 216 S Kingshighway

=32 mm Hg: and (4) white blood cell count == 12, 000¢cu mm,
= 4.000¢cu mm. n>1055mm-tu-v(‘hwsd>ﬁm-

Sepsis=the sy 1 by two or
e of the foll d as a result of (1)

CMOH-Hannume TaKMX USMEHEHUIA
(G YHKLMM OpraHoB y TAXKENbIX NaLUEHTOB
NpPY KOTOPLIX TOMEOCTas He MOMXeET
noaaepxuBaTbca 6e3 BMellaTenbLCTBa

89

AMultiple organ dysf o (A OIDS) = of al
organ f in an by i such that homeostasis
cannot be maintained without intervention.




HAYAJNIbHAR ©A3A

KOMMNEHCATOPHAA ©A3A

BHIHOHEHHE
CHUCTEM
PAHHEMD

ONOBELUEHMA
«MEPEXOOHOE
COCTOHAHME=

DA3A TAHATONEHE3A

e OAMHOYHDbIM OTKa3 opraHa (7%)
o /lBa opraHoB (26%)

e Tpu opranbl (50%)

e YeTtbipe opraHbl (70%)

e NATb opraHoB (80%).

Multiple Organ Dysfunction Syndrome in Sepsis
Ali H Al-Khafaji, MD, MPH;
Chief Editor: Michael R Pinsky, MD. 2016

NOKANBHOE
NOBPEXAEHUE

FEHEPANTU3ALUA
NPOLECCA

WKIvLO

OPrAHHbIE
AWCOYHKLUK

MOH ~_~

CTEMEHb TAXECTU COCTOAHUA
NMALUMEHTOB U YPOBEHb
JIETAZIbHOCTU 3ABUCAT OT
KOJIMYECTBA NMOPAXEHHbIX CUCTEM
OPrAHOB

40



NMOJIMOPIAHHAA
HEAOCTATOYHOCTb INMPU CEINCHUCE

naTtoreHes, NnpoduaakTUKa, KOppeKuma




CEMCUC - skusHeyrpokatowas opraHHas gMcdyHKLMA, BbI3BaHHasA

HapylleHMeM peryaauum oTBeTa opraHM3mMa Ha MHGEKLMOHHbIM npouecc.

«The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3).,» JAMA. 2016 Feb
23;315(8):801-10.

OcHoBHble aKTOpbl pPUCKA BOSHUKHOBEHMSA

cerncumca.
- MYXCKOM NOJI, MOXKMI0M BO3PacT, FeHeTuYecKas
npeApacno/IoeHHOCTb, COLMabHO-IKOHOMMYECKOe CENCHC
NOJNIOKeHUe, Ha/IMuMe XPOHMYECKMX 3a601eBaHMM,
AAMTeNbHOe npe6biBaHMe B CTaLMOHape, arpeccuMBHOE
nevyeHue, UCMOIb30BaHME MMMYHOCYNPECCHM,
HeAOeAaHUe U MHOTMe ApYrue.

OYAr
BOCINAJNEHNA



«MOH BCTPEYAETCA Y TEX KTO NEPEXUN KPUTUYECKOE
COCTOAHMUE» 2010

A:Mapwann

«bOJIE3Hb MEANLHCKOI'O MNMPOIPECCA~

Early Determinats of Death Due to Multiple Organ Failure after Noncardiac Surgery in High-Risk
Patients. International Anesthesia Research Society 2011.

HMOH (4.4%) mIETA/IbHOCTb (65%)
nocsie KapauMoxXupypruvyeckux onepaummu c MK

|1

78

Mporpecc B XMpyprum, aHecTesum u
WHTEHCUBHOM Tepanum

1998-2000 2001-2003 2004-2006 2007-2009 2010-2013 2014-2016



TAHATOIEHE3

KAK Mbl MO>XEM BO3AEUCTBOBATb HA PA3BUTMUE NOH?

KOHTPO/1b 3A NAUMEHTAMU U3 ITPYMIMbl PUCKA

MOHUTOPUHI PAHHUX CUTHA10B OMOBELLEHUA

PAHHAA KOPPEKLUMA CUCTEMHOIO BOCNAJZIEHUA
NMPEAOTBPALLEHME NEPEXOAA OPFAHHbIX AUCOYHKLMIA B NOH

L
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-
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L
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>
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rTMNOKCHUA

.20%

BTOPUYHAA NOH 2-5%

CAHALMA OYATA UHOEKLUUHA
NOAAEPKKA *KUSHEOBECNEYEHUA
3AMELWWEHUE ®YHKLUUNA OPIAHOB
OPIrAHOMPOTEKUMUA

» NMOYEYHO-NEYEHOYHASA
ANCOYHKLUMA
FHOMHO-CENTUYECKMUE
OCJIOXKHEHMA

= IMCOYHKLMA LIHC

ANCOYHKLUMSA B C-ME
/IbIXAHUSA
ANCOYHKLMSA CCC

BPEMA




OPrAHHbIE AUCOYHKLUHUU OPrAHHAA HEAOCTATOYHOCTb

«[NEPEXOAHbIE» OPIrAHHbIE

ANCOYHKLUNHA
SOFA SCORE 1 2 3 4
Respiratory {PGQ/HD;} <400 <300 <200 <100
With respiratory support

Renal (serum creatinine umol/L ~ 110-170 171-299 300-440 or >440 or
or urine oufpul] <500 ml/day <200 ml/day
Hepatic (serum bilirubin umol/l] ~ 20-32 33-101 102-204 >204
Cardiovascular® MAP < 70mmHg  Dopamine <5  Dopamine > 5 or Dopamine > 15 or

or Dobutamine  Epinephrine < 0.1 or Epinephrine > 0.1 or

[any dose] Norepinephrine < 0.1 Norepinephrine > 0.1
Hematologic <150 <100 <50 <20
[platelet count x 10°/ml)
Neurologic 13-14 10-12 6-9 <6

(Glasgow Coma Score

“Adrenergic agenis administered for at least Th [doses given are in pg/kg/min).



COBEPLLUEHCTBOBAHUE XUPYPITMYECKOM TEXHUKMU,
CHUAKEHUE A/IMTE/ZIBHOCTU ONMEPALIMU,
COKPALWEHUE TPAHC®Y3UU KOMINOHEHTOB KPOBU

WKEHME AbIXATE/IBHO
FEMOPPATMYECKME SBMPKEHUE ANIEPTUYECK v
CHMXXEHUE TPAHCOY3livi 1 YEYHO-NEYEHOYHOU U
OC/I0XKHEHMSA OCHO)KHEHMM> RSt

A0 2013 2013-15

PEKOHCTPYKTUBHBIE OMEPALMN HA AOPTE
cmamucmuka PHLUX uMm. ak. b.B.llemposcKkozo 3a 10 nem 46



* MOHUTOPUHI PAHHUX CUTHAJZ1I0B ONOBELLEHUA

¢ TEXHONOMMN «POINT OF CAFE»

* nynbcokcumertpusa, ETCO2
 P/F,

* JIGKTAT apT., KJMPeHC NaKTara,
* Sat02 8., B-a pCO2
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a) echo/

scintigraphy

b) strain
[%6]

d) == 3 €0 = 3103.06 mi/min
B3aumocBA3b gedopmaLumm nesoro : ‘ ERE

¥KenyaoyKa B NpoA0bHOM
HanpasneHuu, ScvO2 n nakratay
NaLMEHTOB C PAHHUM TAXKEbIM

Cencucom U CenTUYECKUM LLIOKOM.

Michael J. Lanspal,2*, Joel E. Pittman1, Eliotte L. Hirshbergl,2,3, Emily

Wilson1, Troy Olsenl, Samuel M. Brown1,2 and Colin K. Grissom1,2

| |
I 1100 ms |

Warning! the pravided values are averaged over segments,

PesynbTtaTtbl - ° BbiBOAbI
= ] .
) §e¢°p“"i¢f e ? ) . * [lpogonbHasa gedopmalma Koppeampyer co
onee — 179 *
cpeaHeTsenasn 8 _, : CHWXXeHHbIM ypoBHeM ScvO2 1 NOBbIWEHHbIM
* 60% nauMeHTOB e mm— YPOBHEM NaKTaTa Yy NauUEeHTOB C TAME1bIM
D
. CEencUcom U CenTUYEeCKMM LLOKOM
» Nedopmaumsa JIHK g
6onee — 10% * BO3MOXHO ee UCnonb3oBaHUe B KayecTse
TAKENan - T P SR HEeWHBA3UBHOIrO MeToAa OUEHKU QYyHKUMHK
* 16% nauwueHTOB ot %ed e B EESHT 0T
T . U N O cepaua




 PAHHAA KOPPEKUUA CUCTEMHOIO BOCINAJIEHUA ¥
 MPEAOTBPALUEHUE NEPEXOAA OPIrAHHbIX AUCOYHKLUWHA B NOH

AOCTABKA KUC/IOPO4A
DO,= [(1.34x Hb x Sa0,) - (0.003 x pO,n x CB

FEEMOTPAHC®O®Y3UU
PECMTUPATOPHAA NOAAEPKKA

NMPEAHATPY3KA, NMOCTHAIPY3KA
KOHTPAKTU/IbHOCTb
MUOKAPAUANIbHAA AUCOYHKUUA
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MMNOKCEMMNA

I Non-Invasive vs Invasive ventilation l

=

Mild
PaO,/FiO, >200

i

Assess the severity of hypoxemia
(PEEP 5 cmH,O FiO, 100%)

I =3

Moderate
200<Pa0./FiO,<100

1l

Severe
PaO./FiO, <100

Il

Lung CT scan or lung ultrasound to assess lung
recruitability

Il

Volune (nl) 100

(T T I T I |
Pressure (cnH,0) Low lung recruitability

Insure adequate gas exchange
ritoring the transpulmonary pressure
Always check hemodinamics

Low tidal volume reduces pulmonary

oedema
timize PEEP and lung recruitment
Usellow tidal volume ventilation Y N

Il

Avoid patient ventilator dyj

12 mlkg 6 ml/kg 3 mikg

L

Apply|prone position
Consider[ECMO

Severe hypoxemia: which strategy to

choose

Critical Care (2016) 20:132



rTUMMNEPOKCUA

Tissue Pulmonary
hypoxia

Apoptosis

24 Adrenergic
® Yk response

’ "‘ Oxidative ¢ . =4 w
“ stress

Worse outcome

Pulmonary
hypertension

Vasoconstriction

50 150 250 350 450
(n]Ian)

Harmful Effects of Hyperoxia in Postcardiac Arrest, Canadian Respiratory Journal
Sepsis, Traumatic Brain Injury, or Stroke: The Importance of Vol 2017. Article ID 2834956. 7
Individualized Oxygen Therapy in Critically Ill Patients olume , Article , / pages

Jean-Louis Vincent, Fabio Silvio Taccone and Xinrong He



TAPFTETHOE AABJIEHUE ANA HAYANA BA3OMPECCOPHOW TEPAMNUMU

Cardiac arrhythmia® 21(36%) 12 (20 %) 0.07
Supraventricular 18(31 %) 10(17 %) 0.09
Ventricular 4(7 %) 3(5%) 072

Myocardial injury 9(16 %) 11(19 %) 081

Bowel ischemia 2(3%) 4(7 %) 068
Confirmed 2(3%) 3(5%)

Suspected 0 1(2%)

Digit or limb necrosis 1(2%) 3(5%) 062

Gastric feeding intolerance 7(12 %) 6 (10 %) 078

Venous thromboembolic event 2(3%) 1(2%) 062

Vasopressor extravasation 0 0

Major bleeding 3(5%) 4(7 %) 1.00

Higher versus lower blood pressure
targets for vasopressor therapy in shock: a

multicentre pilot randomized controlled trial ~ ntensive Care Med January 201



UHDY3muAa -TpaHchy3ua - UHoTponbl - Bazonpeccopsbi?!

‘[lepBnYHaA MHPY3MOHHAA Tepanus
AOJ1})KHA ObITb OrpaHU4YeHa U
onpegeneHa nyTeM OoueHKM oTBeTa Ha
BBeAEeHUEe XNAKOCTM.

‘PeKoMeHZ0BaHO paHHee NpUMeHeHne
HopaJApeHa/iMHa Y NauMeHTOoB C
NepcMCTUPYIOLLEN FMMOTEH3UEMN.

« 111 ALl cp.60-65 MM.pT.CT.

PekoMeHaOBaHO paHHee
npoeegeHune IXoKl gna oueHku
¢dpYHKUMU cepaua U yrnpaB/ieHUA

reMoAMHaAMMUKOM.

*HB 7- 8 r/n, Kpome naumeHToB ¢ CH 1 UMT

OPIrAHOCOXPAHAKOLWUE TEXHOJO0IM'MN AHKNU3HEOBECIEYEHUA

*ELSO - 3TO He Tepanua NnepBou
JIUHUU, HO U HEe TepanuAa OTYauHbA.

*OKMO nos3BonseT cnacTu *M3Hb,
BbIMrpaTb BpeMsA, CKOpperupoBaTb
(pYHKLUOHANIbHYIO HarpysKy Ha
opraH/cuctemy, c6asaHcUpoBaTthb
romeocTas.

A rational approach to fluid therapy in sepsis
P. Marik and R. Bellomo
British Journal of Anaesthesia, 2015, 1-11

What’s new in hemorrhagic shock?

Intensive Care Med January 2015

*JKMO He s1eumuT 6021e3Hb KaK
TaKoBYIO.

*Bcerpa ponKHbl 6bITb
npegnocbiJIKU JNA OTKJIOYEHUA
YCTPOMCTBA, BOCCTAHOBJ/IEHUS
(PYHKUMU UM TPaHCMIaHTaLMMH

Intensive Care Med January 2016

Higher versus lower blood pressure targets for vasopressor therapy in shock: a
multicentre pilot randomized controlled trial



OPrAHOCOXPAHAKLWMUE TEXHONTOIM MU KUSHEOBECNEYEHUA

100 -
90 1
80 1
10 1
Bl 1
30 1
40 1
30
20 1
10

Adult B HacToALLEee BpeMA
F d NeTantHOCTE ot 36 a0
Wre 56% (26-29%)
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ELSO - 3TO HE TEPAMMA NEPBOU JINHUM,

HO U HE TEPANUA OTHAUHDbA

9KMO He neyvYnT OCHOBHYIO
60/1e3Hb KaK TaKOBYIO;

JKMO no3BoaAT cnactu
YXU3Hb, BbIMIrpaTb BpeMs AN
NPUHATUSA COrs1acoBaHHOro
peleHnsa, CKopperupoBaTb
(pYHKLUMOHA/IbHYI0O Harpy3Ky Ha
opraH/cucremy,
c6asaHCcMpoOBaTb roMeocTas.

NB!!! Bceraa gonskHbi 6bITb
npeanocbiiKM, M60 ANns
BO3MOXHOCTM AaJibHEMLLEro
OTK/IIOYEHUSA TeXHMUYECKOro
YyCTpOMCTBa Ha poHe
BOCCTaHOBJIeHUA PYHKUUM, TMBO ANA
TpaHCN/IaHTaLUUM.

54



NPOHMO3MLUMA 1 BB IKMO

\\\‘3"\ )

*Eremenko A. Does the prone position improve arterial oxygenation during non-
invasive positive pressure ventilation. Journal fur Anesthesia und Intensive
behandlung 2001,3:203
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PEKPYTMEHT MUKPOLUUPKYIALUNA
(MHOAUNATATOPDI)

Inernational Jourmal of Cariology 222 (2016) 303-312

Contents lists available at ScienceDirect

CARBIONOGY

International Journal of Cardiology

journal homepage: www.slseviar.com/locate/ijcard

Review
Levosimendan beyond inotropy and acute heart failure: Evidence of @cmwm
pleiotropic effects on the heart and other organs: An expert panel

position paper

Inotrope/
mechanical
circulation
weaning

Brain injury
in SAH

Levosimendan

Sepsis/septic
shock

Respiratory
dysfunction

- - 100 -
O LEOI ARDS T
-
-
. . S— » '§ 50
Levosimendan for the Prevention of Acute oRgan Dysfunction in Sepsis S
£ 25
» CHMMAET NI 24-yacoeas UMH®Y3IMA NEBOCMMEHOAHA TAMECTb OPrAaHHOR E
ANCOYHKLMKM Y B3POC/bIX NAUMEHTOB C CENTUYECKMM LUOKOM. a
» YCTAHOBMTb NMPO®W/b BE3ONACHOCTHU JEBOCMMEHOAHA B AAHHOM IPYNNE o ° : Te ) -

NALMEHTOB.

516 NAUWMEHTOB 3a 30 MECALIEB Days




MPOOUNTAKTUKA OPIAHHbIX AMCd)yHKLI,l:ﬂZ (BOCCTAHOBJIEHUE PABHOBECUA
MEXAY NPO- n NPOTUBOBOCMAJ/IUTE/IbHbIHONU CUCTEMAMU, KOMNEHCALUA KLLP,
CHUAXKEHUE 403 BA3OIMNPECCOPOB, KOHTPO/Ib HAJ4 OB bEMOM KUAKOCTH).

MPOBOCMA/UTE/IbHbIN PAHHAA NPEBEHTUBHAA TEPANUA

A CXEMA KOMBUHHUPOBAHHOM TEPAITUH
Ypanexue 1 yneTpodMnLTpaT YpoaneHue u
3aMelLeHWe NNasMbl 3aMELLEHME NNasMbl
TPAHCMEMBPAHHbI# MACCOOBMEH
o o
KPOBb
TEOPMS BLICOKMX KOHLIEHTPALIMIA '

v

NPOTUBOBOCIAJ/IUTE/IbHbIN

 AHAOUNAKCUYECKUIA

:;Lgﬁ/ A;:EPFMLIECKME B 52,1% yaanocb npeaoTBpaTtmTh
a pa3ssutHe NOH y nayuMeHTOB BbICOKOro
UCKa
* TEMOIU3 P

* MEYEHOYHO-NMOYEYHASA
ANCOYHKLIUA



U3MEHEHUE BAJIAHCA LIUTOKMHOB y MALMEHTOB c M30/IMPOBAHHbIMM OPTAHHBIMU
AUCOYHKLMAMM 1 NMOH npu FTEMOPPATMYECKOM LLIOKE

15-20 ma/kr >20 mn/kr

JIETA/ZIbHOCTb

nocne UK PFAHHAS A ccbyHKu,l)’ﬂ 22%

0%

3/10poBbie
AOHOPbI

IL6/IL10
7o
63%

ba6aeB M.A., EpeMeHKo A.A.
O6wan peaHnmaronorna.2010.TYI.Ne3.c.76-81

nocne onepauumu
yepes 6 yacos

=
O
= =




KAK Mbl MOXXEM BO3JEUCTBOBATb HA MOH?

. CAHALUMS OYATA UHOEKLMM

. OPrAHOMPOTEKLMA

. YCKOPEHHASl PEABM/IUTALMSA

= OU3MOTEPAMMA 1 HYTPUTUBHASA
NOAAEPKKA

Proinflammatory

Immune response

Anti-inflammatory

BTOPMYHAS MOH -
CENCUC _—

][lsl infection

"AJJEKBATHAA AHAJITE3UA

PAHHAA MOBUJIU3ALUA

=J/IETO4YHAA PESKCIMAHCUA
"[TIPOOU/TAKTUKA TI/I1A, CTPECC-A3B

PCT 3HAOTOKCUH
e
/, [ ey N . U New balance _
\/"/ A N New balance
] [21‘1({ infection

M/M, =1 My/My =TT My/My =111

-MNOAAEPXKKA v SAMELLEHUE OYHKUUU




TMNOTEPMUA

pekomeHAyeTca, 4Tobbl NauneHTbl, HaxoAAWMWECA B KOMe nocne
OCTaHOBKM cepaua, boinm oxnaxaeHsl ao 32-34°C rpaaycos B TeYeHUe
12-24 yacoB (yposenb HayuHOM fokasarensHocTu Knaccl).

NHAYUMPOBAHHAA rTMNOTEPMUA TAKKE PEKOMEHAYeTCA
ANA B3POCNbIX NaUMEHTOB, HaxOAALWMXCA B KOMe nochne
YKU3HEONACHbIX HAPYLLUEHWUI CepaeyHOro puTmMa u/mnu
ACUCTONUU (ypoBeHb HayyHOM AokasaTtenbHoctu Knacc ll).

lMocnhe 0CTaHOBKM cepAaLa He peKOMeHAYeTCA NpoBeAeHUA aKTUBHOrO
COrpeBaHuA B TeyeHue nocneayrowmx 48 HacoB  (yposeHb HayuHOI

\ pokasarenvHoctu Knacclll).
,
- |
i
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®AKTOPbI PUCKA
Muake
Age 270 (%)
Duabetic (%)
Renal Insufficiency (%)
COPD (%)
PVINCVD (%)
Heergent Surgery (%)
Stroke (permane ) (%)
M S
IVEM discase
Hypenension

Current smoking

Pre-operative atnal Niballation (%)

Rodo Surgery
Epection Fracteon <4008 (%)

Sepsx

HEAPOHA/IbHA/ZILHAR AMCOYHKLIUA

— —
C MO00 aRaAN
SoAN \ / BARBIER B Saciom o weshared Sood-Seee S

PERIFMENY

Delirium as a predictor of sepsis in post-coronary artery bypass grafting OC/IOMHEHMA

patients: a retrospective cohort study

Prcumonia (%)

Critical Care 2010, 14:R171 doi:10.1186/cc9273

Urnary Tract Infections (%)
Deep Stemal Wound Infection (%)
Sepsis (%)
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HEPELUEHHbIE NMPOBJIEMbI

« PEIrYAAUUA MUKPOLUUPKYIALUU
« ONTUMU3ALUUA NOTPEBNEHUA KUCZIOPOAA

+  MMKPOLUMPKY/IATOPHO-MUTOXOHAPUAJIbHbBIN
AUCTPECC-CUHAPOM

«HOPMATU3AUUA MAKPOTEMOAUHAMMUKU HE
BCETAA O3HAYAET HOPMAJZTU3ALUMIO
MUKPOTEMOAUHAMWUKWU»
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Murtep AleHHMC MuTyenn

OTKpPbITHME OKMC/IMTENIBHOIO
dochopunmposarHma 1961
1978 rog Hob6enesckaa npemus

Normal flow
60 60
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Low but homogeneous flow
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Heterogeneous flow
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MUTOXOHAOPUANIbHAA ANCOYHKLUUA
- CHUXXeHue aKcTpakuumn 02
UMTONATUYECKAA TMNOKCUA

-HecnocobHOCTb KeTKamu 3KCTpParnpoBaTb 02 npu Ha M4 I'IOTpe6HOCTVI B HEM

MUKPOLMPKY NATOPHO-MUTOXOHAPUA/IbHbIA
AUCTPECC-CUHAPOM
- COXpaHeHUe TKAaHEeBOW MMMOKCUU U CHUMKEHHOM 3KCTPAKUUMN,
HECMOTPA Ha BOCCTaHOBN1EHUE reMmoAUHaAMUKU U ,IJ,OZ

BansaHue reteporeHHoM nepdysmm Ha MeTa6oIM3M TKaHeM M BEHO3HOM

60 ml min-" - HacbllWweHne KpoBu Kmucaopoaom (SvO2).
36 ml/min Svf__, 60%

— AOCTATONHbI «npeano’KeHue npesbillaeT
30 ml min-1 CI'IpOC»

6 ml min-1Sv, 20% _J

o o i = Hopmanusauyua
: 3 ReduuuT 8 MaKporeMoamMHaMMuKn He
- = CHaBKeHwH
e | | KMCAIOPOAOM O3Ha4aeT HOpMa/in3aumio
0 ml min~™' Sv., <80%

— MUKporeMmogamMHaMmnKu

Microcirculatory dysfunction and resuscitation: why,
when, and how. British Journal of Anaesthesia, 2015, 366-75



«Mbl TONbKO HAYUMHAEeM NOHUMATb, YTO OCHOBHbIM (I)aKTOpOM AnAa nogaepxKaHuAa
romeocra3a TKaHEBOWM XHUNAKOCTU ABNAEeTCA Ue/NIOCTHOCTb 3HAO0TEe/INa/IbHOTO
IMUKOKaJILKCa.»
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«EAMHCTBEHHOE YTO MOXKEeT YIYyYLIUTb AUArHOCTUKY U Le/1IeBYyIo Tepanuio
AOCTAaBKU KUCI0POAA Y KPUTUYECKUX NALUEHTOB - 3TO NOHMMaHue d¢pusmonorum
M NaTopU3nN0N0rMmM MUMKPOCOCYAOB.»

Regulation of blood flow and volume exchange across the microcirculation 64
Jacob et al. Critical Care (2016) 20:319



[MUKOKAJIMKC — aHUOHHBIK 6UOMOJIMMED,
AKTUBHO YYaCTBYIOUUH B 3allUTE CTEHKHU

KanuJuisipa v peryysiiiy ee NpoOHUIIaeMOCTH...
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Regulation of blood flow and volume exchange across the microcirculation
Jacob et al. Critical Care (2016) 20:319
Mitochondrial dysfunction and oxidative stress in metabolic disorders —
A step towards mitochondria based therapeutic strategies* e
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ECLS in Trauma: Practical Application and a Review of Current
Status

David Zonies"
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2Bol0OUHMA SNMMAEMAOIOTUA MNOH B
CuHapom BocnanenHusa, UMMyHoaedHUMTa U
Kata6osmsma (CBUK)

nodaBJieHne
«cencnc-cmHapom» IRS/CARS

nossaexHue NOH CBUK
‘ ->

1970 2010
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Persistent inflammatory, immunosuppressed, catabolic
syndrome (PICS): A new phenotype of multiple organ failure. J Adv Nutr Hum Metab. 2015 April 26; 1(1)
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