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TepMuHBI

* ARDS — Adult Respiratory Distress Syndrome
- P[1CB — PecnupatopHbin iuctpecc CnuHapom Bapocnbix

* ARDS — Acute Respiratory Distress Syndrome
» OPLC — OcTtpbint PecninpatopHbin ductpecc CnHapom

* SARS - Severe Acute Respiratory Syndrome

* CAPC - coobLecTBO aHECTE3NONOroB-peaHnMaTororoB
CTONUUbI




Knaccudukamuu OPC

TABLE 1 American-European Consensus Conference (AECC), Berlin and Kigali criteria for acute respiratory distress syndrome

(ARDS])

AECC definition

Berlin criteria

Kigali modification of Berlin criteria

Timing

Oxygenation

PEEP requirement

Chest imaging

Origin of oedema

Acute onset

Pa0,/Fio, £200 mmHg [defined
as acute lung injury if
<300 mmHg)

None

Bilateral infiltrates seen on
fronlal chesl radiograph

Pulmonary artery wedge
pressure <18 mmHg when
measured or no evidence of
left atrial hypertension

Within 1 week of a known clinical insult or
new or worsening respiratory
symptoms

Mild: Pa0,/Fio, >200 mmHg but
£300 mmHg
Maderate: Pa0,/Fio, >100 mmHg but
<200 mmHg
Severe: Pao,/Fio, <100 mmHg

Minimum 5 cmH20 PEEP required by
invasive mechanical ventilation
[noninvasive acceptable for mild ARDS)

Bilateral opacities not fully explained by
elfusions, lobar/lung collapse or
nodules by chest radiograph or CT

Respiratory failure not fully explained by
cardiac failure or fluid overload [need
objective assessment, such as
echocardiography, to exclude
hydrostatic oedema if no risk factor
present)

Within 1 week of a known clinical insult
or new or worsening respiratory
symptoms

Spo,/Fio, €315

No PEEP requirement, consistent with
AECC definition

Bilateral opacities not fully explained
by ellusions, lobar/lung collapse or
nodules by chest radiograph or
ultrasound

Respiratory failure not fully explained by
cardiac failure or fluid overload (need
objective assessment, such as
echocardiography, to exclude
hydrostatic oedema if no risk factor
present)

PEEP: positive end-expiratory pressure; Pa0;: arterial oxygen tension; Fi0,: inspiratory oxygen fraction; Spo,: arterial oxygen saturation
measured by pulse oximetry; CT: computed tomography.




LUNG SAFE trial (2016)

449 OPUT B 50 cTpaHax
« Kaxxgbin gecatbin nauneHt OPUT
» Kaxkgblt 4eTBepThIn, KoTopoMy nposoantcsa BJI

* 30% - nerkun OPLC, 45%- cpeaHen TaXecTn, 25% -
TaXenbin (bepnuHckue Kputepum)

« Kaxkgbin natein nauneHT ¢ OPOC yxyalwaetcs
 JleTanbHOCTb — OKOMO 40%




OTKpbITHE

* Ashbaugh D et al. (1967)
* ARDS (Adult Respiratory Distress Syndrome)

» Opa 6bopbbbl 3a HOpMarnbHbIM ra3000MeH (AeBuU3
«[TauneHT ymupaeT OT rmnokceMmmmn!»)




[ 'me MBI OBLIIH

* [OMOreHHbIN NIeroYHbIN NpoLecc
* [1lnoxast nogaTnMBOCTb Nerkmx (HU3KMM KomnianeHc)
* Hn3kas okcureHauus




[ me MBI OBLITH

- NlononHuTenbHasa npobnema — NPUMUTUBHbIE
pecnmpartopsbl




Kak MBI 1eunim

* [No3gHee Havano 1 paHHee npekpawieHne VIBJ1 (Teopus
«BJl-npoTes»)

* Bbicokue abixaTernbHble 00beMbl U JaBNeHNE B
AblXaTelbHbIX MYTAX

* BbicokKne KOHLIeHTpaLuun kncrnopoaa
 MlMNnepBeHTUNAUMSA ONA CUHXPOHM3ALMN C PECTIMPATOPOM

+ PenakcaHTbl AN CUHXPOHU3ALMN C PECTIMPATOPOM U

NOMHbIN OTKAa3 OT NMObIX BCNOMOraTesSibHbIX pPEXNMOB
BIJ1

* Boicokun PEEP (nHorpa ¢ «Bbicokon remognHamMmnyecKkoun
LLEHOWN»)




CMeHa napagurMbl

» JKcrnepumMeHTarnbHble paboTbl D.Dreyfuss — poxxageHue
KOHLIEMUWNM «1EroYHbIX TpaBM»: bapoTpaBMbl,
BOMNKOTPAaBMbI, aTENEKTOTPaBMbl, OKCUFEHOTPaBMbI U
brnoTpaBMbl

« KT n pabotbl rpynnbl L. Gattinoni — baby lungs @ sponge
lungs

* JleroyHaga mexaHuka u nmrnegaHc




1 paBMBI JIETKUX - SIKCIIEPUMEHT

Dreyfuss D, et al (1988)
High inflation pressure pulmonary edema. Respective effects of
high airway pressure, high tidal volume, and positive
end-expiratory pressure.

Am Rev Respir Dis 137:1159-1164



Knnanueckue padOThI

Gattinoni L, et al (1986) Morphological response to
positive end expiratory pressure in acute
respiratory failure. Computerized tomography
study. Intensive Care Med 12:137-142

Gattinoni L, et al %1987) Pressure-volume curve of
total respira or¥ s(}/stem In acute respiratory
failure. Computed tomographic scan study. Am
Rev Respir Dis 136:730-736

. 3aBuUCMMble pernoHbl (dependent regions)
3aroJSIHEHbI XXNOKOCTbLIO UM
aTeriektasanpoBaHbl, HE3aBUCUMbIE
(nondependent) — aspupyroTcs U UMELOT
CpaBHUTENbLHO HOPMAaSIbHYH NO4ATNUBOCTb.

S Hebonblune V_MOryT npoayunpoBaThb
nepepacTaxeHune nerkmx, T.K. pacrnpenenarTcs
TONbKO B y4acTKkax baby lungs




Baby lung vs. sponge lung

End Expiration

Intensive Care Med (2005) 31:776-784
DOI 10.1007/s00134-005-2627-2 SEMINAL STUDY

Supine

Luciano Gattinoni The concept of “baby lung”

Antonio Pesenti

Normal ARDS
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He Tompxo KT...

PEEP = 0 mbar, V;= 150 ml
HU ventral -659.39, dorsal -180.89

PEEP = 20 mbar, V;= 140 ml AZ .0 = 1006, color scale 2.0
HU ventral -734.41, dorsal -593.18




Kakas TpaBMa camasi onacHas?

- bapoTtpasmal

* Marcelo Amato, et al. Driving Pressure and Survival in the
Acute Respiratory Distress Syndrome N Engl ] Med 2015;
372:747-755




LlenTpanbHasg poab TPAHCIYJIbMOHAIBHOTO
JABJICHUS

AnbBeona
A




Dusnosornueckas MmonbITKa OIICHUTD
B KJIIMHAYECKOU ITPAKTUKE —
N3MEPEHUE TABJICHUSA B IHIIICBO/IEC




Onenka ayro PEEP nipu orpannyenunun

BblJ10X4 * A- ay10-PEEP 25 cm H,O. Mexay ctpenkamu —

3aiep’KKa TpurrnpoBaHnAa mMexaHm4eckoro o

* B-ayTo-PEEP 5 cm H,O. 3agepxku Tpurrmpos
MeXaHMU4eCcKoro Booxa HeT

O~ f\,______j\y[‘ ,.,




IlepecMOTp pOIH CIIOHTAHHOTO
NBIXaHUA
M BCIIOMOTarelabHbIX pexxuMoB MBJI




CrioHTaHHbBIE BIOXH— I10JIH3a UJIU
Bpen?

* [1pn KOHTpONMpPOBaHHON BEHTUNALUN — BCeraa Bpea

Fighting («dopbba» ¢ pecnmpaTtopom) NPpMBOAUT K
NOBbILLUEHWUIO TPpaHCNyNbMOHansHoro gaseneHus, BY n
yXyALUeHUo reMoguHaMnKu

* [Npwn BcnomoratensHon VBJ1 — Bpea 13 noBbiLLEHNS
TpaHcnysfibMOHaNbLHOIo AaBneHud




CrioHTaHHbBIE BIOXH— I10JIH3a UJIU

Bpen?

[Ipu ecnomocamesnbHou UBJI - nonib3a
» NononuutenbHbin MO/L] — nononHuTenbHOe BbiBEAEHME
CO, n noctynnexue O,

* [NpodumnakTnka atenekrasoB (HEOANHAKOBbIE B OXW)
* YnyJdweHue V/Q OTHOLLEHNN
* [NoBblLWeHNe BEHO3HOro Bo3Bpata npu HU3KUX V_spont

* YMeHbLUEeHNE HeobXxoanMocCTH rryobokou cegaumm m
Muopenakcaumm — cHmxkeHune anutensHoctn VBJI

* YNy4ylleHne CUHXPOHU3aLNK C PeECnMpaTopoM U
CHWXXeHne paboTbl AblIxaHWUs




Jlerounast MexaHHKa Ha CIIyKOe
KJIMHUIIACTA

* PecnupaTtopHble netnu
» CTpecc-nHAEKC
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CTpecCc-uHAEKC
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Ranieri VM et al Anesthesiology 2000




COBpEMEHHBIE PECTTUPATOPHI

KnanaH Bbl0oXa akTUBHbIN, T.e. PYHKLMOHUPYET Kak BO BPEN
BAOXa, TaK 1 BO BpeMsi Bblgoxa.

I'Ipemmyu_l,eCTBa dKTUBHOIO KJ1alaHa BbloXa:
* CHwxaet corpoTunsIieHne Bblgoxy

+ [lo3BondeT 60NbHOMY KaLWNATb U AbllaTb CAMOCTOSATENBHO
BO BpeMsi BAOXa 3a CYET «CTpaBMBaHUs» U30bITKa
OaBMNeHns 1 NoToka

* YnydlaeT CMHXPOHHOCTb NaLMeHTa C pecrnmpaTtopom

cmH2 Pressure
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I 1e MBI cenyac

* Husknm gbixatenbHbi 06beM (6-8 MN/Kr n MeHee)
HMU3KOe OaBfieHne B AblXaTenbHbIX NyTAX (30 cM BOA4. CT U
MeHee)

(ARDSnet Study, 2000)

The New England

UUUUUUUUUUUUUUUUU

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE AcuTe RESPIRATORY DISTRESS SYNDROME NETWORK*

- bonee Toro, Yyem HuMxe Driving Pressure, 4eM ny4tue

(Amato M ,et al. Driving pressure and survival in the acute
respiratory distress syndrome. N Engl J Med 2015;372:747-755)




I 1e MBI cenyac

* [1poH-no3nuna adppekTneHa

(Guerin C, et al.; PROSEVA Study Group. Prone positioning in
severe acute respiratory distress syndrome. N Engl J Med
2013;368:2159-2168)

« CKopee BbICOKUM , YeM HMn3knm PEEP

(Briel M, et al. Higher vs lower positive end-expiratory pressure
in patients with acute lung injury and acute respiratory distress
syndrome: systematic review and meta-analysis. JAMA
2010;303:865-873.)




Kak MBI certgac j1euum

» Cbepeub rnerkme LeHom MMHMManbHO A0NYyCTUMOro
razoobmeHa (JeBus «llaumeHT ymmupaeT oT NOBpEXOEHUS
alibBeOoJ1»

« Cbepeyb nerkue: npocdunakTmka 6apo-, Boso-, aTenekTo-
n okcureHoTpasmbl (Npodunaktnka bBUOTPABMBbI)

* MnHumanbHoO gonyctnmas okcureHaums (Sp02 — 90-91%)
- lonyctumas runepkanHms?




YTo mi1g »Toro neimaem

- PAHHEE Havano un INO30HEE npekpaweHne VBJI
(Teopusa «MBJl-Tepanua»)

« HU3KWE gbixaTtenbHble o6beMbl 1 gaBneHue B
OblXaTeribHbIX NYTAX

* MMUHAMAJIBHO JOCTATOYHbIE koHUEHTpaumu
Kncropoa v (KnnHu4ecku) gonyctmmas runepkanHusa

* LLlmpokoe ncnonb3oBaHne BCnoMoraternbHbIX PEXUMOB
BIJI

» PenakcaHTbl TONbKO A1 CUHXPOHU3aLUUn C
pecnupaTtopom B ocTpenwiem nepuoge tsxkenoro OPLOC

* Beicoknn PEEP (6e3 ywepba gna remognHamuki)




CIiopHbIE BOIPOCHI

Ckopee [Ia, yem HET
* MunopenakcaHTbl B ocTpenwyto doasy OPLC

Papazian L, et al; ACURASYS Study Investigators. Neuromuscular
blockers in early acute respiratory distress syndrome. N Engl J Med
2010;363(12):1107-1116

* PecTpukTMBHaa TakTUKa MHQY3NOHHOU Tepanmu u
nervgparaums

Wiedemann H, et al; National Heart, Lung, and Blood Institute Acute
Respiratory Distress Syndrome (ARDS) Clinical Trials Network.
Comparison of two fluid-management strategies in acute lung injury.
N Engl J Med 2006;354 (24):2564-2575




CIIOpHBIE BOIIPOCHI
Ckopee [la, uem HET

* BbICOKONOTOYHAs OKCUreHaums Kak Metof Belbopa
CTapTOBOW HEMHBA3VMBHOW pecnnupaTopHOU NoaaepKKu




The NEW ENGLAN D
JOURNAL of MEDICIN E

ESTABLISHED TN 1812 JUNE 4, 2015 VOL. 372 WNO. 23

High-Flow Oxygen through Nasal Cannula in Acute Hypoxemic
Respiratory Failure

Jean-Pierre Frat, M.D., Arnaud W. Thille, M.D., Ph.D., Alain Mercat, M.D., Ph.D., Christophe Girault, M.D., Ph.D.,
Stéphanie Ragot, Pharm.D., Ph.D., Sébastien Perbet, M.D., Gwénael Prat, M.D., Thierry Boulain, M.D.,
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Jean-Paul Mira, M.D., Ph.D., Laurent Argaud, M.D., Ph.D., Jean-Charles Chakarian, M.D., Jean-Damien Ricard, M.D., Ph.D.,
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Gaétan Béduneau, M.D., Céline Delétage-Métreau, Ph.D., Jean-Christophe M. Richard, M.D., Ph.D.,

Laurent Brochard, M.D., and René Robert, M.D., Ph.D., for the FLORALI Study Group and the REVA Network>*
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CIiopHbIE BOIPOCHI
Ckopee [la, uem HET

* OKMO npwu 3anpenenbHOW rMnoKceMmn

Davies A et al: Extracorporeal membrane oxygenation for 2009
influenza A (H1N1) acute respiratory distress syndrome. JAMA 2009
302(17):1888-1895.

PuckHeM npeanonoXxmnTb, YTo MeTo OyaeT UCnosib30BaTbLCA U
6e3 PKN-noaTeepxaeHnn




CIIOpHBIE BOIIPOCHI

Fifty-fifty
* PekpyTMeHT-MaHeBpbl

ART (Alveolar Recruitment for Acute Respiratory Distress
Syndrome Trial),

PHARLAP (Permissive Hypercapnia, Alveolar Recruitment and
Low Airway Pressure)
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Alveolar Recruiment for ARDS
Trial

Intensive Care Med 2014;40:1227-1240
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CTpaHHBbIC PE3YIbTATHI

PasHuua B AP = 1,5 cm H20 — 3T0 yMeHbLLEHNE
OTHOCUTENBbHOIO pUcCKa Ha 6-7%

[1pu cpenHen netanbHOCTN OKONO 50% TpebyeTcs BbIbOpKa
OKOMo 12 TbiC NaymeHToB! 3gecb «XBaTUIMo» Ha NOPSIA0K
MeHbLLE




[IpoOnembl au3aliHa

* He BblgeneHbl cyorpynrbl (CyodeHoTunbI), Hanp. no
adpdektnsHoctn PEEP

» [InnTenbHOCTb nccnenoBaHns bonee 6 net
* KoMnnekcHOCTb BO3AeENCTBUN




Should the ART trial change our practice?

. . i23 - - 1.4.5 6,7
Jesus Villar , Fernando Suarez-Sipmann , Robert M. Kacmarek

* JleTanbHOCTbL OKONO 50%. Npobnembl C
Ka4eCcTBOM nevyeHuna?

* Mlcnonb3oBaHue apyrmx MeTogos
craTuctndeckon obpaboTku (TecT
duwepa n xm-kBagpart) NpMBOANUT K yTepe
OOCTOBEPHOCTMU Pa3HULIbI

» CTpaHHbIN MeToa oueHKkn Tshxkectn OPAC
npwu Fi02 1,0 (onacHOCTbL aTteneKkTasos, C
NnepeoLeHKON TAXEeCTH LLIYHTA)

* O4yeHb gnuTenbHbi PM (0KOMO 25 MUH) C
OonNbLUMM KONMMYECTBOM OCITOXKHEHN

* HekavyectBeHHasa BeHTUNAUMA nocne PM
(BCeM cTaHOapTHbLIN PEXUM) — BbiCOKas
yacToTa 6opbObLI C pecrnmpaTopom

Paw (cmH;0)
0 20 40 60

20 0 20 40

Flow (I/min)

-60



ART - BeiBoabI

* PKW He rogaTcsa ong TecTMpoBaHUA U30NUPOBaHHbIX
MeXaHWU3MOB, 3a UCKITI0YEHNEM CUTyaLUunn, Korga
oXungaembint 3 EKT OrPOMHbIN

* HyxXeH npeaBapuTternbHbIv 0TOOP (predictive enrichment)




CIIOpHBIE BOIIPOCHI

Fifty-fifty

+ TpaxeocTomua Unu NpoaneHHas MHTydauus Tpaxen—
BbIOOP KITMHUKM 1 Bpa4a

» OTny4deHune ot VBJ1 — BbIOOP KNUHUKN 1 Bpaya




CIiopHbIE BOIPOCHI

Ckopee Hert, uem [1A

* OcunnnaTopHasa BeHTUNAUunNA
* HennBasmnsHaga UBJI

- KopTukoctepougbl

» AcnnpuH

» CTaTuHbI

- KeTokoHasorn

* IHrmbunTopsbl npoTteas

* CypdakTaHThl

» Makponugbl

* YMepeHHas rmnepokcus




 Oscillation for Acute Respiratory Distress Syndrome Treated Early
(OSCILLATE) trial — netanbHocTb npu BUYO UBJI BhIWwe, Yem npu
ctaHgaptHoun UBIJT

Ferguson ND, Cook DJ, Guyatt GH, et al. High-frequency oscillation in
early acute respiratory distress syndrome. N Engl J Med 2013. DOI:
10.1056/NEJMoal215554.

* Oscillation in ARDS (OSCAR) trial - HET pasHULbl

Young D, Lamb S, Shah S, et al. High-frequency oscillation for acute
respiratory distress syndrome. N Engl J Med 2013. DOI:
10.1056/NEJMoal215716.



YmepeHHas runepokcus — Tak im 310 6e3onacHo u
HY>XHO?

* de Jonge E, et al. Association between administered oxygen,
arterial partial oxygen pressure and mortality in mechanically
ventilated intensive care unit_Crit Care.2008

JleragasHoCcTh A
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YMepeHHas1 THIIEPOKCHUS — TAK
JIU 3TO 0€30IaACHO M HYKHO?

» OCHOBHOW HEOQOCTATOK — UTHOPMPOBaHWNE NPobnemsbl:
NO30OHASA AMarHocTuKa HapyLeHUs BEHTUNALIMOHHO-
nepdy3nOHHbIX OTHOLLEHWUN




Kyma MbI ©aem

[lepcoHanmaauunga neyveHuns

* YyeT ncxoaHbiXx ocoObeHHOCTEN NnaumeHTa: reHoMuKa,
npoTeomMmnka, metaboriommka

» Ctpatndpukaums nogtmnos OPLC (big data) n 3ameHa
PKW rurantcknmm obcepBaLMOHHbIMU NCcregoBaHUAMU
Ha OCHOBE pearbHON KIMHNYECKOWU NPaKTUKK

* JInuHoe MHeHUWe aBTopa: Trial-approach (Tpaven-nogxoa,
KIMTMHUYECKUN SKCMNEPUMEHT, TECTUPYIOLLME BO3OENCTBUSA)




Trial-approach
(TecTupoBanue)

* SBT — spontaneous breathing trial

* Recruitment - trial
* Prone - trial

* PEEP - trial

* Dehydration - trial
* Minimal FiO2 - trial




C HOBBIM roI0oM!

« CyacTtba n ycnexos B 2018 rogy Bam v Bawuvm 6nnsknm!!|
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