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AKTYyaJ1IbHOCTb

YacToTa pacnpocTpaHEHHOCT BapbUpyeT

CLLA: 190 000 cnyyaes n 74 000 cmepTten OPOC
eXxerogHo

NccnepoBaHne LUNG SAFE, pacnpocTtpaHeHHOCTb B
Mupe, Hanbonee nosiHaa 6a3a gaHHbIX

[Tpob6nembl oTOaneHHbIX NCXOO0B - 3aTPYAHEHHbIN
BO3BpAaT K HOPMaJIbHON XN3HW, BbICOKAas YacToTa
«[ObIXaTeNbHbIX XPOHNKOB>



Outcomes of Patients Presenting with Mild
Acute Respiratory Distress Syndrome (ARDS)

580 patients from LUNG SAFE, the Large
Observational Study to Understand the Global Impact

of Severe Acute Respiratory Failure

Study design: On days 2, 3, 5, and 7 v
af:eryintﬁﬂgtned :atiae):\s"ts fulfillegncriteria ° OCO6eHHOCTM TEYHEHNA NNErKONW CpOprl OPHC

for mild ARDS, Pao,/Fi0, and patients’
ventilatory interface were assessed:

® Impfoviing ARDS: the werstEac: Fic e 580 naumeHToB 13 6a3bl nccneposaHna LUNG SAFE

was more than 300 mmHg

* Persisting: the worst Pao,/Fi0, was more
than 200 mmHg but 300 mmHg at most

= Worsening: the worst Pao,/Fio, was e HA 2, 3,517 OgHN Yy NHTYOMPOBaHHbIX OUeHMBaN Kak (1) rpynny c
200 Hg at t -
TS S yIydlleHneM COCTOAHUS, (2) rpynny ¢ NepcUcCTeHUMEN MMNoKCeMnu,
In the first k after ARDS t,
il el oo (3) rpynny ¢ yxygleHnem coctosdaHnd. JnHammka oLeHmBanach no
* 18% (103) i i '
L 36% (210) had perioing ARDS COOTHOLLeHUIO p/FIO2
= 46% (267) were worsening
MortaRy By ARDS grotp wases foows: yXygLleHne UM oTcyTcTBne N3MeHEHNA
B ﬁ N R
) | Improving 10% 3 (2, 5]
Persisting | 30% 714,14 e bonbWMHCTBO NaymneHToB Cc nerkmm teyeHnem OPLC nepewnn B
Warsening 37% 11 |6, 18]

rpynny ¢ TaxenbiM TedyeHnem OPLC

Maost patients with initial mild ARDS continue to fulfill ARDS

criteria in the first week, whereas nearly half worsen in severity.

Pham T, et al. ANESTHESIOLOGY. February 2019.
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OkcureHauusa = «6epsiMHCKne» neconHnunn
Tsaxxectb OPLC

PaO2/FiO2
CPAP vinn PEEP

200<Pa02/Fi02<300 100<Pa02/Fi02<200 Pa0O2/Fi02<100
CPAP vnn PEEP> 5 cm BO, CcT PEEP>5 cm Bo, CT PEEP>5 cm Bof, CT

YmepeHHbin OPLC Tsxkenbin OPLOC

Jlerkun OPC




Ba)kHO

e p/F - 3TO COOTHOLIEHNE NapLunanbHOro gaBneHuns
Kncnopoaa B aptepuranbHoOu KpoBU K dhpakumm Kncnopoa
BO BObIXaeMON CMeCH

e lIcTHHas guarHocTn4yeckasi LEHHOCTb MHAEKCa byaeT
HabnogaTbecs U 6e3 okcureHoTepanmm BooblLue, nn Ha
doHe VIBJ1, korga To4HO MOXXHO ByOeT ykasaTb BEINYNHY
F (B nepBom cny4ae ato 21% nnn atMocepHbIN BO3aYX,
BO BTOPOM CJly4dae 3TO TOYHO yCcTaHaB/IMBAEMbIV
nokasartesnb Ha annaparte 1BJ1)



3ayemM HY>XHO onpenensiTtb
TsH>kecTb OPL1C?

Jlerkunm OPOC - netanbHOCTb 27 %
CpepgHen ctenenn OPOC - 32%
Tsaxenbin OPOC - 47%

Onpepenntb TXXecTb OPOC = cTpatnduunpoBaTb
naymMeHToB MO PUCKY NeTanibHOCTU 1 BblOpaTh
NHOMBUAOYASIbHYIO PpeCnUpaTOPHYO NOOOEPXKKY



Llikana Mioppesa nnm LIS -

lung INjury score
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Figure 3 Box plot comparison of Lung Injury Score according
to Berlin definition severity in 550 patients with Berlin

definition acute respiratory distress syndrome (ARDS). The line
in the middle of the box represents the median and the lines that
form the box correspond to the 25th and 75th percentiles. The LIS

increases with increase Berlin definition severity, P < 0.001 for trend.
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Figure 5 Categories of Lung Injury Score (LIS) by in-hospital
mortality in 550 patients with acute respiratory distress
syndrome (ARDS). No patients with LIS between 0 and 1.

Kangelaris et al, 2014



Table 1 Components of the murray lung injury score [8]

Value
1. Chest radiograph score
No alveolar consolidation 0
Alveolar consolidation confined to 1 1
quadrant
Alveolar consolidation confined to 2 2
quadrants
Alveolar consolidation confined to 3 3
quadrants
Alveolar consolidation in all 4 quadrants 4
2. Hypoxemia score *
Pa0./FIO, Z 300 0
Pa0,/FIO; 225 to 299 1
Pa0./FIO, 175 to 224 2
Pa0,/FIO; 100 to 174 3
Pa0,/FIO, < 100 4
3. PEEP score (when ventilated)
PEEP <£5cmH0 0
PEEP 6to 8 cm H0 1
PEEP 9t0 11cmH,0 2
PEEP 12to 14cm H,0 3
PEEP Z15¢cm H,0 4
4. Respiratory system compliance score
(when available)
Compliance 280 ml/cmHO 0
Compliance 60 to 79 ml/cm 1
H;0
Compliance 40 to 59 ml/cm 2
H,0
Compliance 20 to 39 ml/cm 3
H,0
Compliance S19ml/cmH,0 4

LLIkana nmeeT orpaHn4yeHuns
B NpenckKkasaHuu

NeTasibHOCTU B TeveHune
nepBbIX /2 YacoB

Kangelaris et al, 2014



AnbTepHaTMBa - MoONPUKaLnNa Kuranm

Table 1. Berlin Criteria for ARDS, Challenges in Resource-Poor Settings, and Kigali Modification of the Berlin Criteria to Address
These Challenges

Challenges in Resource Kigali Modification of
Berlin Criteria Poor Settings the Berlin Criteria
Timing Within 1 wk of a known clinical insult or None Within 1 wk of a known clinical insult or new
new or worsening respiratory symptoms or worsening respiratory symptoms
Oxygenation Paop /Fio, =300 Scarcity of arterial blood Spo,/Flio, =315
gas diagnostics
PEEP Minimum 5 cm H,O PEEP required by Scarcity of mechanical No PEEP requirement, consistent with AECC
requirement Invasive mechanical ventilation ventilators definition
(noninvasive acceptable for mild ARDS)
Chest imaging Bilateral opacities not fully explained by Scarcity of chest Bilateral opacities not fully explalned by
effusions, lobar/lung collapse, or nodules radiography resources effusions, lobar/lung-eeHapee-€

by chest radiograph or CT by chest radiograph or ultrasound

Origin of edema Respiratory failure not fully explained by None Respiratory failure not fully explained by
cardiac failure or fluid overload (need cardiac failure or fluid overload (need
objective assessment, such as objective assessment, such as
echocardiography, to exclude hydrostatic echocardiography, to exclude hydrostatic
edema if no risk factor present) edema if no risk factor present)

Riviello et al, 2016



RALE WwKkana

A B
Consolidation®
Consolidation Score Extent of alveolar opacities

0 None

1 <25%

2 25-50%

3 50-75%

4 >75%

Densityi
Density Density of alveolar opacities
Score

1 Hazy

2 Moderate

3 Dense

Final RALE Score®
Right Lung Left Lung p— "
Upper Quadrant Upper Quadrant Q2 | Q4 Q2 Q4
Calculation of the RALE Score for Left Radiograph Calculation of the RALE Score for Right Radiograph
Cons x Den = Q1 score Cons x Den = Q3 score
Score Ql Q2 Q3 Q4 | Total Score Ql Q2 Q3 Q4 | Total
Lower Quadrant Lower Quadrant Consolidation 4 4 1 2 Consolidation Bl i 4 4
Cons x Den = Q2 score Cons x Den = Q4 score Density 3 3 3 3 Density 1 2 1 2
Quadrant 4x3 4x3 123 | 2x3 33 Quadrant 4x1 | 4x2 | 4x1 |4x2 | 24
Total RALE = Q1+ Q2+ Q3 + Q4 Score =12 | =12 | =3 | =6 Score =4 | =8 | =4 | =8

*Consolidation is scored for each quadrant
*Density is scored for each quadrant that has a consolidation score > |
If Quadrant consolidation scoreis — then Quadrant score is 0

Warren et al, 2018



OcHoBa onga OPLOC - OAIN nnwn
ONooPy3Hoe afibBeosIApHoOe
noBpeXaeHue

PakT Hann4umsa OAIT - conpsi>xeHne rmctonornm un
naTonorn4eckon nsnonornmn

KT - 301010 cTaHOapT Bepudmnkaumn

[na sepundmnkaummn Al Heobxoanmo yCTpaHUTb UHbIE
NPUYNHBI apTepUasibHON rMrnokcemMmn (6poHxmnanbHas
obCcTpyKUUS, HEAPEHNPOBaHHbIE FEMO-/MTHEBMOTOPAKCHI,
6poHXnanbHbIN cna3m, MakpoaTeneKkTasbl)

['ucTonorna nytemMm npsiMmon bmuoncum



Fig. 2 Pathological findings of diffuse alveolar damage. a Diffuse
alveolar damage in the acute phase. The interstitium is edematous.
Hyaline membrane (arrow) is seen lining the alveolar ducts
(hematoxylin and eosin stain, x100). b Diffuse alveolar damage in
the organizing phase. The interstitium is thickened with organizing
connective tissue. Prominent type 2 pneumocyte hyperplasia is seen
(hematoxylin and eosin stain, x200)

Table 2 Pathological diagnosis of patients with ARDS who had

open lung biopsy (n = 101)

Pathological diagnosis

Number (%)

DAD

DAD only

Infectious disease
Interstitial lung disease
Miscellaneous
Non-DAD

Infectious disease
Interstitial lung disease

Miscellaneous

57 (56 %)
41
11
2
3
44 (44 %)
11
18
16

All values are expressed as number of patients (%) or mean + SD. One
pathology result included both pneumocystis jiroveci pneumonia and
cytomegalovirus pneumonia. Abbreviations: ARDS Acute respiratory distress

syndrome; DAD diffuse alveolar damage

Kao et al, 2015



ILAIT - rmctonorusa
» HepaBHOMEPHOCTb KoJsisianca v pa3nyThiX afibBeOos1)
Cnano>X apuUTPOLINTOB
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«Kpyr ougogoepeHLnarbHOro
novnarHo3a» OPOC

e 3acTtonHaa XCH, kapanoreHHbin oTeK Nerkmnx (MpraHaku
HapyLUEeHNs coKpaTUTeNbHON (OYHKLUX MUOKapaa,
nepuepnyeckne oTekn, aHaMHe3, Kapanomeranus)

e llpnonatunyecknn ondbpos ferknx (aHamHe3)
e [ paHynomaTo3 BereHepa
e JlekapcTBeHHble 3ab0neBaHnNAa Nerknx

e CuHpgpom ['yaonacyepa



Tunbl OPLOC

e [lpsMmon (NpuynHa B NErknx - NHEBMOHUS, BUPYCHasi B TOM
yucne)

e Henpsamoun (wok noboro reHes3a)

e Kak npaBwio Ha ctagusax Tsxxkenoro OPLC Tunbi
ONCTpPEecca COBMELLLAKTCS Y OQHOMo 1 TOro »Xe nauneHTa



Ba)kHO

e [lna HENpSIMOro Tuna pecnupartopHasa nogaep>kka éyneT
Hanbonee appeKkTNBHA.

e [1Nn4a HenpaMOro Tmna 4atlle NCnoJib3yT coYeTaHNE
pecnMpaTopHON NOAOEPXKKN N «HEPECNNPATOPHbLIX>
MeToa0B (MpoH-no3uunsa, OKMO)



A

Bronchial epithelium

Alveolar airspace

Alveolar

basement
membrane

Interstitium

blood cell

Endothelial glycocalyx

Endothelial cell

Alveolar type | cell

Alveolar type Il cell

Surfactant layer

Lymph vessel

= /

Alveolar
capillary

Capillary
basement membrane

Platelets

Altered

vasomotor
tone

Airspace
flooding
Interstitial
flooding
Thrombosis
Macrophage

Increased epithelial permeability

Increased endothelial permeability

DKccynaTuBHasa ctagus

Inflammatory oedema fluid containing
activated immune cells, platelets, red

blood cells, dead and injured alveolar
cells, inactivated surfactant, fibrin,

_ Hyaline
) / membrane
T O\,
Fibroblast
Red blood cell
Neutrophil
endothelial cell Injured epithelial cell

Sweeny et al, 2016



Ctagunsa donbpo3npoBaHus

[MponundoepaTnBHasa cTtagus

Fe3a

A3elaok,

far

- e 1"--'-‘

NeeacaaneRd

Drainage of Intra-alveolar
Type ll alveolar oedema fibrosis
epithelial cells via lymphatics
proliferate and Lymphatic
differentiate fibrosis
into type |

cells

’
, / Interstitial
Reproduction  Fibroblasts fibrosis

of surfactant ~ and N :
Recovery of 5 myofibroblasts (2 Cfaiﬂlrl(l)as?sl
permeability barriers Gradual resorption of
alveolar oedema, plus Capillary luminal narrowing with pulmonary hypertension
Return of cellular integrity permits restoration autophagy of debris,
of functional alveolar ion channels (necessary permits return of
for osmotic fluid absorption) gaseous diffusion

Sweeny et al, 2016



MOHUTOPUHI BEHTUNALNN:

-AblXaTesIbHbIN OOBbEM

-PEEP

-AaBneHne NMKoBoe

-AaBneHne nnaTo

-OBUXXYyLLee gasfieHne nnn driving pressure
-KOMMJIaHC 1 Pe3ncTaHC

Epithelial biomarkers
%) Clara cells: CC16

Type 1 cell: sSRAGE

Type 2 cell: SP A-D, KL6

Bunayannsauyms: Interstitium
biomarkers
Y3W nerkumx MMP 1313
POI'K
KT
MNoT
DneKTponMneanaHc
[[a3000MeH: .
NMHOEKC §
OoKCUreHauuu §
My IbCOKCUMETPUS §
BHecocygucTas Boga B i
. Coagulation Inflammatory biomarkers Endothelial biomarkers
nerknx . biomarkers Interleukins 1B, 6, 8, VEGF, angiopoietin 2,
TexHonorng PiCCO | PAI-1, PC and 10, TNFa VWF, s-ICAM1
Key
#)” Dead and damaged cells @ Neutrophil ” Cytokines ;&(Fibrin
' § Thrombosis ﬁ Macrophage  «®» Platelets ~ «<27~Fibroblast

Sweeny et al, 2016



HanpaBneHna neyeHus - manble gbixaTesibHble 00bEMbI

., “ ‘

3

o

o

ARDS “baby k=,

lung” volume 3

E

A ERT R R R NN %
Atelectatic >

t lung

— A Measured Predicted

Insp Capacity Insp Capacity

HanpaBneHus neyeHus - peKpyTupoBaHue anibBeo/

Beitler et al, 2019



OcHOBHOe cJsieacTBue
OPC - rmnokcemus

e YONMHAETCHA OANCTaHUMAa ONna Kucnopoaa, B Kanuansapax
a/lbBe0s1 OTCYTCTBYET 3PUTPOLUUNTbI KaK HOCUTENb
Kncnopopaa, crnamx apuTpoLuTOB, HAPYLLAETCA OpeHaX 13
MHTEPCTULMANbHOIO NMPOCTPAHCTBA JIErKNX, anbBeOSIbl
3anonHATCA benok-cogep Kallen >XNOKOCTn



OcobeHHOCTUN NHTY6auun

e MakcmmanbHO OnbITHbLIM COTPYAHUK
e MakcunmasnibHaga 3almTa Bpayen

e |[/IMeTb NNaHbl N YeK NINCTbI, 3apaHee 06rosopuUTb C OpUraaoBs
nocriegoBaTesibHOCTb paboThl

e [lna cutyauum TpygHou nHTybaunn B rotoBHocTu: (1) Habop ons
XNPYPrnyeckom KOHNMKOToMUK, (2) NHTYybmpytoLL,as
napuHreasibHasa Mmacka, u (3) roroBHocTu 6puragbil
bnbpobpoHxocKonnn

e )KenarenbHas BNOEO1apPVHIOCKOrNnn4d B gnCtTaHunoOHHbIM 3KPAHOM



Xy>Xxe: 3KpaH Yy PYKOSATKU NapuHrockKona

Jlyduwie: 3KpaH BbIBOAUTCHA 3a Npeaesibl PYKOATKN
N HAXoANTCH AaJieko oT pTa




YacTb 2: 8 onepaumMoHHOM !
YEK-NTUCT NEPEA MHTYBALIMEN

NposepuTd AIPHHIOCKON
TpyOxa, wnpuy, MeHTa-PUKCATOP
By

NapuHreanvHas Macka/IGEL

B gocTyne

KOHTypoi aaa MBA (Cwm. 142)
KanHorpad paboraer

ACNUPATOP NPUCOEAMHEH
ONTHM3aAbHOE NOAOKEHHEe
nayMexTa

B/e pgocTyn nposepeH,
paboraer

BTmom?:3

+ NepenposepuT
WA s

HEK-JIMCT AJ1A
UHTYBALIUU I1PU

NOAO3PEHUUN HA
#COVID19

NORTHAMPTON

=MISEC>»P0N<4 IS

1 Cxema
NP ECOKCHIEHIUMM

ITO PEKOMEHAALMM, 3 He esaHrenme |
Bech NEPCoOHAN A0NMEH HOOHTL 0aobpeHHe CHU3.

Cranpaaprietii nnad C no DAS (AmBy ¢ mackoi)
ONYLWEH BEUAY PHCKE 33P030/IMIALMM M SAPDANEHMA.

NpeaycmoTpeTs NOMOoUHMKA/2-# Bpan (koanera)

| ntp//remmndoit.ru/air |
MHTYBAL WS YCIELIRO

B NoACOSAMHWTD K 33Kp. KOHTYPY C

- ¢ouavTpom (1)
MNPeoKCHreH. C MaCKOM 33KPhiTOro

KOHTYpa (1)
A06UTHCA ONTUMANLHOIO ETO, maM
NPEoOKCUreH. 3-5 MMH

\ 4

HE MCNOJIb30BATE MELLUOK AMBY:
asposonm3iaymal!!

|

MHTYBAUMA
Ha4aTb C BMALONIPHHIOCKONa?

™
NogreepauTd Haawume CO./asHxeHne
rPYAHOW KNETKH
3akpenuTd TpyOKy

OTCOEAMHMTD 3aKp. KOHTYP (1)
NoacoeaAMHMTD KOHTYP Ana MBAN (2)

@
w

BCTaBMTD Ha30TaCTPANbHDIM 30HA

—_—

NposepuTD KaHIONM

Cepauma

CHapyXM XayT NayneHTa’?
Obecnevenme/nogaya O,
HaKpbiT® NAYMEHTE NPO3PIYHDIM

\

J1AH 1 KE’ —~

segure iIGel* /napuHreanpHyo macky
| MoxHO An nposoguT> MBAN?
- ECAM A3, NOArOTOBHTD O4HOPA30OBLIM

$nOpoCcKon M CMEeHHDIN KaTeTep

A

= OODABMTD «XMPYPr. AOCTYN HA Wee»
= MonpoboBaTbh HCNOAB3IOBATD
ckanvnend/oyx/Tpybky Ne 6

HH.

annapar UBN

MPUKPEnMTD NOTOMHBIW 3CNUPATOP
NpucoegMHMTL annapar UB/
Pa3axarto TpyOxy

NpoeepuTb paboty UB/

UJIHDbIN U D NPOUELYF
*  33anN0AHMTD POpMy NepeaayM NAUMEHTS
= CHATL CM3
33aN0AHMTD YeX-AUCT BEMBOAA NALUMEHT

* iGel 3T0 HapropTanHan Tpybka

Noaroroanexso Midlands Coronavirus ICU Group -

NepemecTuTd $uALTP ¥ CO, Ha peaHMM.

mao o 3

S SErP0N<4 IS




OPLOC

[loonep>xmBatroLlasa Tepanus

v

Cneundonyeckasa TakTuka

KoppeKkuusa conyTCTBYIOLLLEN
naToJsiormm

l

1. Tllpodunnaktmka Tpombo3a
rnybokunx BeH (cTaHOapT)

2. HyTputnBHasa nopgaepkka
(3HTepanbHas, 6e3
dhapmMakoOHYTPUEHTOB)

3. PaHHag mobunnsauus

4. OTKas oT rnybokon
cepauun

5. AHanbrocegauusa nydwie

6. TuTpauus opnsa OOCTUXKEHUS

uerien cegaunu

1. POI'K (MHpunbTpaThl U
pPErynsipHbIi MOHUTOPWHT)

2. Y3U (kapgnanbHbIN reHes
oTeka nerkunx, B-nnHumm,
OCNOXXHEHUS
pecrnmpaTopHOn
noaaep>kKKin)

3. KT (3onoTon ctaHgapT,

BbIMNOJIHUMOCTb ?)

BAJ]

broncua nerkmnx

o=

1.

W

BeHntunauna (0O manbin, P
nnaTto < 30 cm Boa cT, PEEP,
OBUXXYLLee gaBneHne < 15 cwm
Bon CcT, nepmuccuBHas pCO2)
OTpuuaTtenbHbI 6anaHc
MwuopenakcaHTbl npu p/F<150
[1poH: ceccun no 12-16 yacos
npu p/F<150

OKMO (LIS>2,5, noTpebHOCTb
B FI02>0,8 n Pnnato>30 cwm
BO[, CT B TedeHune 7 gHewn)




9KMO

CO2 ypaneHue

BYNBJI

HWUBJI

bonbwnn PEEP

JNlerkun OPLOC YmepeHHbin OPLC

v

p/F 200 P/F 100
Froese et al, 2012



COVID 19

CO2 ypaneHue

bonbwinn PEEP

JNlerknm OPLC

- - A1k 1{®

Froese et al, 2012



BeHTUNATOP-MHAOYLMPOBAHHOE
noBpeXaeHne Nerknx

e bapoTpaBma

e BonomoTpaBma
e ATenekTtoTpaBmMa
e LlnknoTtpaBma

e brnoTpaBma



BeHTUnauna manbiMmm obbemamm

End expiration End inspiration

BeHTunauma éonbuimmm obbemamm

Overdistention

P Sloughing of
o) bronchial epithelium
4
i
Hyaline

Epithelial-mesenchymal membranes

transformations
Pulmonary
edema
Surfactant dysfunction
Atelectasis
Fibroproliferation
Increased
alveolar—capillary
permeability
Alveolus

Slutsky et al, 2013



bunotpaema

Increased concentrations of:

Hydroxyproline
Transforming growth factor-8

Interleukin-8

Release of mediators: \
Tumor necrosis factor a (TNF-a)
B-catenin
Interleukin-6 (IL-6)
Interleukin-18 (IL-18) 7

Recruitment of: 0%
Pulmonary alveolar macrophages (PAMs) NG
Neutrophils

HapyLwieHne mexaHunkun

Increased physiological
dead space

Decreased compliance

Decreased Pao,
Increased Paco,

Activation of epithelium
and endothelium

CucrtemMHble ahdheKkTbl g =
Translocation of; \ Z -:-:.":'- -I-I-'- ’
Lipopolysaccharides (LPS) | ) ’ Multiorgan : <
Bacteria Multiple mechanisms ‘ dysfunction
Various mediators y (e.g. increased apoptosis) - /

Slutsky et al, 2013



JKcnepuMeHTanbHasa Mmofesb oTeKa Jierkux

1. Hopma. CooTHOLLEHE anbBe0/1 COXPaHSETCH.

2. OTek nerkux. [NoBbllLeHNE XNOKOCTU B
NHTEPCTULNN TAHET HA cebsa HOpPMasIbHYIO
anbBeONy M BbI3bIBAET ee Aedopmaunto. Hem
bonble 06bLEM NopakeHUsa (MHTEPCTULNS NN
NnoBpeXXOeHHbIX anbBeos), TeM bonblUe caBur
HabsirogaeTcsa B OTHOLEHUW 300PO0BbIX
HEMOPa>kEHHbIV afibBEOII.

Beitler J et al, 2019



Hayasno pecnnpaTtopHOWn
noanep>XXKu

B yupexxgeHunn gomkeH obiTb pa3dpaboTaH anroputmM gns
nevyeHuns TaXXenbiX naumeHToB no atanam (3tan NpuemMHoro
oTOeNneHus, atan obLero otTaesneHus, atan peaHmmaunin)

OT,EI,eJ'IeHVIe peaHnMMaunn 0oJj1I>KHO BKJ1FOHAaTb MUHUMYM
A0NnyCTtnMbIX CneunasimctonB

)KenaTtenobHo oTtkasaTtbcs OT: (1) n3bbITOYHbIX JOKYMEHTOB,
(2) annapatbl KOC 1 rasoB KpoBy B aBTOMaTU4YECKOM
peEXMMeE NN € y4acTnem paboTbl nabopaHTa

MakcrmanbHoe gucTaHUMOHHOEe 0bcny>XmBaHue (nepepadya
OKI, ancTaHUMOHHbIE METOOblI KOHCY/IbTUPOBaHUSA)



Bbi6op pecnnpaTtopHoOU

noonep>xku npu OPLC

PekpyTnpoBaHue asibBeos1 U yaydlleHune
rasooomeHa

[MpodomnakTnka BEHTUNATOP-NHOYLUPOBAHHOIO
NMOBPEXOEHNSA NNIErKUX

Bbi6bop PEEP, pecnunpaTtopHbie n
HepecnupaTopHblie MaHEeBPbI MO
PEKPYTUPOBAHUIO

A

be3onacHaa BeHTUNAuUus (orpaHnyerHune [10),
orpaHunyeHune gasJsieHUsa nnaarto v driving
pressure, orpaHn4YeHmne 4acToTbl OblXaHUA,
O0oNnycTUMbIe NapameTpbl ra30BOro cocrasa
KpOBU




MOHUTOPWHI

[[@a30BbIV cocTaB KPOBWU (MUHUMYM MYJSIbCOKCUMETPUS,
MaKCMMYM ra3oBbIl COCTaB apTeprasnibHON KPOBW)

MoHuTtopuHr etCO2 nmeeT cBou orpaHn4eHus
KpuBasa «006beM - gaBJieHNe»

[[emogunHamMmuka (4em Tsaxenee nauneHT n Taxects OPLC,
Tem 6onblLUe NnokasaHun gnsa nHBasnBHOro namepeHnsa All)



Pe>XXUM BEHTUNAUUN

o KoHTponupyembii No o6bemy - nepBnYHast ycTaHOBKA

e [lpn yBennyeHnn gaBneHns nnaTo - Nnepexon Ha PeXXmnm
KOHTPOJIA MO OABMIEHUIO



YcTaHOBKa OblXaTesibHOro
obbema

e HavanbHbin ypoeHb [10 6 mn/kr M Tena nporHo3npyemowu

e KOHTpONb gasrieHns nnato (uenb He 6onee 30 cm Bof, CT)



PacyeT NporHo3mpyemou
M Tena

e MyX4mHa: = 50 + 0,91 x (pocT, cMm - 152,4)

e >XeHuwmHa: = 45,5 + 0,91 x (pocT, cm - 152,4)



“Yncino annapaTtHbIX
BO,OXOB

e He 6onee 25-30 B MUHYTY

e [TOMHUTb O OOMYCTUMOCTW rMMEPKanH1UmM N BEPOSATHOCTIA
Pa3BUTUA LIMKIINYECKOW aTeNEKTOTPaBMbl HA (OOHEe
yBeNNYEeHNsI YaCcTOTbl ObIXaHUS



CooTHOLEeHue BOOX:BblOOX

e 1:1-1:3 6e3 nHBepcun



e |lenb - ycTaHOBMEHME oNTUMaNbHbIX cOOTHOLWEHUN FIO2 n

PEEP

PEEP

0,3-0,4

0,4

0,5

0,6

0,8

5-8

8-14

8-16

10-12

12-16




KakK MOHUTOPUpPOBAaTb
LiesieBble ypoBHU PEEP

No KPMBOW OaBlieHne-o00bem
n3mepeHne nerovHbix oobemos (npexae scero @OE)

ncnonb3oBaHne a3o@areanbHoro P un
TpaHCNy/1bMOHaIbHOIrO AaBflIEHUS

neroyHbin Y3

dbunsnonornyeckmne TecTol, Npexae scero p/F



[ lpOH-NoO3ULNS

He Tpebyowme HemegaeHHOWN NHTYybaumnn
[ eMmoaonHamMmunyeckn ctabuibHble
HeT npoTnBonokasaHumn

HeT TOYHbIX AaHHbIX OTHOCUTESIbHO NPENMYLLLECTB U
HegocTaTKoB crocoba u;a@_m‘

PV
ARTERIAL  /
VENOUS

DISTANCE

ZONE 3
PPy >Pa

BLOOD FLOW -—»



[ lpOH No3nums

caTypaumsa He MeHee 92 % Ha nHcyhdnsaumm Kucnopopa

cTabnsibHOCTb reMoanHaMmnKum

COTPYAOHMYECTBO HONBHOIrO NN UCMNONIb30BaHMe KOonepaTrBHOW cefaLnm
neKkcMegeToMUaNHOM

ONNTENNTbHOCTL MPOH ceaHca 12-16 yacos!

BO3MO>XHO MCMOJSIb30BAHNA aTapakTUKOB U/ nnn cegaunn ecnm 605bHON HE
Ha 1BJ1

peryn;lpru‘/’l TECT HAa OTKa3 OT KNCJ1I0pPpOOa AJiAd BbIACHEHUA NCTUHHOWN
TMMNOKCEMUNU

npoMunakTKa nNnponexxXxHen nuua




XNBOT ClNMHa

ClNMHAa




HenHBa3BHaA
BEHTUNAUUSA

* Hayano noaaep XK Unmn 3aBepLUeHne B Xo4e OT/y4eHuns

* MO ONbITY LUEHTPOB He Noka3asa aPM@PEKTNBHOCTU, ECTb
BEPOATHOCTb 3a4epP>XXKN B MHTYOaunm n onacHoCTb B
nnaHe dopMnpoBaHNS adP030/1EN - ONAaCHOCTb A1
nepcoHana!



BbICOKOMOTOUYHbIW
Knucnopon

/\
Flow meter 1. AyTOPEEP
2. YnyduleHne Topako-
=) NS OomBeS a6OMUHANTbHOW CYHXPOHUN
= _(é); Air-oxygen CNOHTaHHOU BEHTUNALINN
~ = blender 3. He yBennumnBaeT MepTBOE
= MPOCTPAHCTBO
%@ % Heated inspiratory circuit

[o g] Active humidifier

Nishimura et al, 2016



BbICOKOMOTOUYHbIW
Knucnopon

/—\'
D OlNE s NDOB He noKa3aJic

Flow meter

DADE BHC 2CTb BEDOS NCTE opako-
= © HOM CUHXPOHUI
= (%) . L . . . : . L . L . » » =
-5 Air-oxygen BEHTUNALNN
o — | blender POPMUNPOBaAHUA adPO30JIE OMACHOCTDL OIS ETRYE ool
= pCOHAaJIE O

Heated inspiratory circuit

] Active humidifier

o0

Nishimura et al, 2016



O6paTnTb BHUMAHME!

PecTpuKTUBHbIV TUMN NMHY3UN (Neperpyska MHTEPCTULUMUS
>XKNOKOCTbIO)

HyTpuTnBHasa nogaep>xka - aHTepanbHOE NUTAHUE,
npoMunakTnka Mmkpoacnmpauus (noMmHnTb o BAIT)

[TpodpmnakTunka octpbix apo3um - UM n paHee
SHTepasibHOE NUTaHne

KoonepaTtuBHas u «ferkasa» cegaunst B 3aBUCUMOCTU OT
TsxkectTn OPOC n, Kak cnegcTeue, YpoOBHSA pecrnmpaTopHON
noaaepP KKK



