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ABSTRACT Objective: To eval-
uate current practice of mechanical
ventilation in the ICU and the char-
acteristics and outcomes of patients
recelving it.

Design: Pre-planned sub-study of a
multicenter, multinational cohort
study (SAPS 3).

Patients: 13,322 patients admitted
to 299 intensive care units (ICUs)
from 35 countries.

Interventions: None.

Main measurements and results:
Patients were divided into three
groups: no mechanical ventilation
(MV), noninvasive MV (NIV), and
invasive MV. More than half of the
patients (53% [CI: 52.2-53.9%]) were

mechanically ventilated at ICU
admission. F1O,, VT and PEEP used
during invasive MV were on average
50% (40-80%), 8 mL/kg actual body
weight (6.9-9.4 mL/kg) and 5 cmH,O
(3-6 cmH,0), respectively. Several

invMV patients (17.3% (CI:16.4-
18.3%)) were ventilated with zero
PEEP (ZEEP). These patients exhib-
ited a significantly increased risk-
adjusted hospital mortality, compared
with patients ventilated with higher
PEEP (O/E ratio 1.12 [1.05-1.18]).
NIV was used in 4.2% (CI: 3.8-4.5%)
of all patients and was associated with
an improved risk-adjusted outcome
(OR 0.79, [0.69-0.90]).

Conclusion: Ventilation mode and
parameter settings for MV varied
significantly across ICUs. Our results
provide evidence that some ventila-
tory modes and settings could still be
used against current evidence and
recommendations. This includes
ventilation with tidal volumes >8mL/
kg body weight in patients with a low
Pa0O2/Fi02 ratio and ZEEP in invMV
patients. Invasive mechanical venti-
lation with ZEEP was associated with
a worse outcome, even after control-
ling for severity of disease. Since our
study did not document indications
for MV, the association between MV
settings and outcome must be viewed
with caution.
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Table 2 Characteristics of the
neurological patients according
to Glasgow Coma Scale (GCS)
score on admission

(COPD, chronic obstructive
pulmonary disease;

SAPS, Simplified Acute
Physiology Score;

SOFA, Sequential Organ Failure
Assessment; ALI/ARDS, acute
lung injury/acute respiratory
distress syndrome; LOS, length
of stay; IOR, interquartile range)

GCS <8 (n=189) GCS=>8(n=174) P

Age (years) 55.14+19.5 53.6+18.5 0.311
Male gender® 116 (61.4%) 107 (61.8%) 0.926
Type of admission

Medical admission 111 (58.7%) 94 (54.0%) 0.366

Trauma 68 (36.0%) 57 (32.8%) 0.274
Comorbid diseases

Cancer 12 (6.3%) 15 (8.6%) 0.945

Hematological cancer 1 (0.5%) 0 0.337

COPD 8 (4.2%) 3(1.7%) 0.164

HIV 1 (0.5%) 0 1.00

Cirrhosis 4 (2.1%) 1 (0.6%) 0.347

Heart failure 4(2.1%) 5(2.9%) 0.742

Diabetes 11 (5.8%) 5(2.9%) 0.206
SAPS II score 51.74+14.0 26.04+94 <0.001
SOFA score

Maximum 9.1 £3.1 49+3.6 <0.001

Mean 6.74+2.9 3.04+£2.3 <0.001
Admission GCSP 48+1.8 13.1£2.1 <0.001
Sepsis syndromes in the I[CU

Sepsis 78 (41.3) 43 (24.7) 0.001

Severe sepsis 76 (40.2) 31(17.8) <0.001

Septic shock 30(15.9) 12 (6.9) 0.008
ALI/ARDS 35(18.5) 16 (9.2) 0.011
ICU LOS, median (days: IQR) 5.6 (2.0-13.9) 3.2(1.8-7.1) 0.01
Hospital LOS, median (days; IQR) 13.0 (3.5-31.0) 18.0 (11.0-35.8) 0.004
ICU mortality 78 (41.3%) 19 (10.9%) <0.001
Hospital mortality 89 (47.1%) 26 (14.9%) <0.001
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Introduction

The presence of pulmonary dysfunction in severe brain
injury 1s a well known phenomenon. Development of
acute lung injury/acute respiratory distress syndrome
(ALI/JARDS) occurs in 20-25% of patients with isolated

brain injury, both subarachnoid hemorrhage and trauma,
and is associated with a threefold increased risk of dying
and increased ICU length of stay [1, 2, 3]. Intensive Care
Medicine now present an elegant physiological study
carried out by Koutsoukou and coworkers [4] to assess
respiratory mechanics in the early phase after severe
brain injury. The authors conclude that on the first day
of mechanical ventilation patients with brain damage
exhibit abnormal respiratory mechanics. Static elastance
and minimal resistance further increased after 5 days in
patients ventilated on zero end-expiratory pressure (ZEEP)
while it remained stable in patients ventilated with a mod-
erate level of positive end expiratory pressure (PEEP). In
the present editorial we discuss: (a) the mechanisms of
pulmonary dysfunction, (b) its clinical relevance, and (c)
the potential “conflict of interest” between the protective
ventilation strategy for ALI/ARDS and the ventilatory
settings proposed for brain injured patients.

Ventilatory setting in severe brain injured
patients: does it really matter?

OCHOBHBIMHU ME€XaHU3MAMH
Pa3BUTHUS JIETOYHOU
TUC(HYHKIIAN SIBJISTFOTCS
acnmupauus, uHPpexuus,
HEHPOreHHBbIN O0TEK JIETKUX.
[Ipenmnomaraercs, 4To mocie
YUMT unmeercs

MOBBILLIEHUE O MPOAYKIUU
MIPOBO CTIAJINTEIIbHBIX
LUTOKUHOB B PE3YJIbTATE
BTOPUYHOTO TTOBPEXKICHUS
MO3ra U BBIOPOC
MIPOBOCTIAJINTEIILHBIX
MEIUATOPOB B CUCTEMHBIN
KPOBOTOK.



OnpepeneHue NoKasaHUMU ANA HaYana
pecnupaTopHoOu noanepXKu

e «Knaccmuyeckue»

* OueHka no WKl - paBHaa nam menbliaa 9-tm 6annos
no LUKT

* BHumaHue! [laxe ecnun y naumeHTa, Haxoaawerocs B
COMOpPE NN KOMe «KaK Obl OTCYTCTBYIOT»
pecnupaTopHble HapyweHna, Hadvano PIl1, Bo-nepsblx,
npenoTBPaTUT UX Pa3BUTUE, @ BO-BTOPbIX, YTO HEMA/IO
Ba)HO, 3aLUUTUT AbIXaTe/ibHble NYTN OT BO3MOKHOM
peryprutauum Keayao4yHoro coaepmmoro



OcobeHHOCTU NpoBeaeHUAa NHTYbaunmn
Tpaxen

 Has3oTopaxeanbHas MHTYbaUMA (MEHbLINMW PUCK ANCNOKALNN
MHTYDBaUMOHHOW TPYOKN N HENpPEeaAHaMepPEHHOW 3KCTYbauuu;
bonee ynobeH ansa obpaboTKM NepcoHaIOM; Ha 3Tane OT/IyYeHUsn
OT pecnupartopa — bonee KompopTeH ANA NauNeHTa)

* [MOMHUTb 06 OC/IOXKHEHMUAX, NPEXKAE BCErO — Pa3BUTUE CUHYCUTOB
N MPONEXKHEN CIN3UCTOUN HOCA.

 Cepauma un, npn HeobxoanmocTn, mmonaerma (MCKNYeHNE
PEe3Koro NoAbema apTeEPUaNbHOro U BHYTPUYEPEMNHOTO
NABNEHUA, YTO MOXKET HOCUTb KPUTUYECKUWN XapaKTep AaA
6onbHOrO C LepebpoBacCKyNAPHOM NATO/IOTUN; COKPALLLEHNE
BPeMeHMW BbINOJIHEHMA MAaHUNYASALNN)

* LenecoobpasHo - nponodon B go3e 2,5 — 3 mr/Kr 6onbHOro, npu
HeobxoaMMoCcTU muonsermm — pokypoHu (0,6 mr/Kr)



O6bwwme npmuHumnol PN (1)

CobntogeHune KoHuenumn «besonacHon» (npotektmsHon) UBJI

[Mpobiema manbix AbiXxaTenbHbIX 06bemoB (6 M/Kr n meHee - 0
HEeM HeCKO/IbKO no3aHee)

Ncnonb3oBaHue PEEP, yTobbl npeaoTBpaTUTb a/1IbBEONAAPHbBIN
Ko/snanc B TeyeHme ¢asbl BblAOXa U, TAKMM 06pa3oM yayyLwnTb
N NOAAEPHKMBATb BEHTUNALMOHHO-NEPEPY3UOHHbIE OTHOLLEHUA
B JIEMKUX

MpumeHeHne PEEP no3sonseT nsberatb HEOHXO0AMMOCTH
MCNO/Ib30BAHUA BbICOKUX GpPaKLMMN KNCNOPOAA BO BAbIXaEMOW
ra3oBOW CMECU M BbICOKMX AaBNEHUI B AbIXaTe/IbHbIX MYyTAX,
CHU3UTb aMNJIUTYAY MEXKAY NMUKOBbIM AaB/IEHMEM Ha BAOXE U
AasneHnem B ¢dase Bblgoxa, a nHoraa sennymHy Vi n F, uto
YMeHblUaeT arpeccmsHocTb MBJI



O6wue npuHumnoi PN (2)

* Wcnonb3oBaHue rpadnUyYecKoro MOHUTOPUHIA BEHTUAAUMM (Npu
HaNN4YUN rpaPpmUYecKoro MOHUTOPA)

 OCHOBHbIMM BO3MOXHOCTAMM rPadUYECKOro MOHUTOPUHTA
BEHTUNALUNU ABNAOTCA:

1) onepaTuBHOE onpeaeneHue B pexxume peaabHOro BpemeHm
N3MEHEHUM (N UX KOIMYEeCTBO) NaTOGU3NONOTUN NETKUX NMYTEM
OLLeHKU AbIXaTeNbHOro obbema, AaB/IeHUIM B AblXaTe/IbHbIX NYTAX,
mexaHundeckmnx csomncts nerkux (Clt, Raw), netenb Vt/Paw, Flow/Vt;

2) ocyLlecTB/ieHUE OLUEHKM Pa3/IUYHbIX METOA0B MHTEHCUBHOM
Tepanum, NPUMeHseMbIX C LEeNblo y/1ydylleHNA COCTOAHUA NaLMUeHTa;

3) BbiABNEHME Hannuma HebnaronpuaTHbix apdeKkTos UBJ
(nepepacTarkeHne aNbBeO, 3a4EPKKA BO3AyXa B NETKUX,
NEeCUHXPOHMU3aUMA NALMEHTA C PeCNMPaTopoM U T.1.).



Pressure vs. Volume Ventilation

CtpaTerua, orpaHu4mBeatoLwlan
NOBpPEKAEHUNE NErKUX,
MOXeT bbITb peann3oBaHa
npu obounx TMNax BAoxa

Ho PCV 6e3onacHee Ass Nerkux
n obecneymBaeT aydllee
COOTBETCTBUE
MEXaHNYEeCKOro BA0Xa
AblXaTeNIbHOMY NaTTEPHY

Ho VCV HapeXHee
obecneymBaeT OKCMreHauuto
N BEHTUNALMIO

Volume CV | i i
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CoxpaHeHHe CIIOHTAHHOIO AbIXaHUA C
MO3MIIUH «I10JIb3a HUJIN Bpea

 ——

IIpu VC (PC)
BEHTUJISALIMM — BCETA
Bpe

«boprbay ¢
pECIUPATOPOM —>
noBbIeHue BY/;
YXYAILIEHUE COCTOSHUSA
reMOIUHAMUKHU

e [lIpu Bcnomorarearnoi UBJI:

Jlononauteababii MO/I
(BeiBeneHne CO, 1 MOCTYyIUIEHUE

0,)

[IpodunakTrka aTeeKTa3oB
(HEOMHAKOBBIE BIOXH)

[loBrIllIEHNME BEHO3HOT'O BO3BpAaTa
IIPU HU3KUX CIIOHTaHHBIX J[O

YMeHbIIIeHHE HeOOXOAUMOCTH
IITyOOKOM Celaliu 1
MHOpeJIaKCaIuu

VYaydllieHrne CUHXpOHU3AIUM C
pECIUPaTOPOM U CHIKECHHE paOOThI
IbIXaHUS



O6wue npuHumnoi PN (3)
BO3MOXHOCTb BO3HMKHOBEHMA B npouecce Pl 6bapoTpasmbl,
6MoTpaBmMbl, BONKOMOTPABMbI JIETKMX, aTENEKTOTPABMbI.

[lpeAnoCbINKU:

1) LUHNWPOKOE UCMNOJZIb30BaHUNE CelaTUBHbIE CPeACTB, dHAJ/IbTIETUKOB
U MNOPENaKCAHTOB,

2) BbICOKME KOHLEHTPaumu Kncnopoaa (abcopbumoHHble
aTenekTasbl);

3) HU3KME AbixaTesibHble 06BbeMbl NP CMOHTAHHOM AbIXaHUU U
MCKYCCTBEHHbIX BAOXax obecne4ynBatoT NpenmyLecTBEHHO
BEHTUAALMIO HE3AaBUCUMBbIX Y4aCTKOB JIETKUX;

4) coBpemeHHasn cTtpaterna MBJ1, ucnonbaytowasa Hu3kmne Vit u PIP,
MOXET NPOBOLMPOBATb a/IbBEONAPHbIN AEPEKPYTMEHT

MpodunakTuka - pasnnMuHblie METOAUKU PEKPYTMeEHTa



MeTtoaunku PI1
“ TpaguumoHHas

Ul JIETKUX NBII

1) onTuMm3amus ra3000MeHa;

2) yMeHbIICHUE PaOOTHI IBIXaHUS U CHIDKeHHe rmoTpednenus O,
IbIXaTEIbHBIMU MBIIIIIAMHU

3) mpenoTBpallCHKE BOIIOMOTPABMEI - MUHUMH3AIIHS
nepepasyBaHus aJibBEOJ

4) mnpemoTBpaIllcHUE aTCICKTaTUUSCKOTO OBPCIKICHHUS —
ITUKJINYECKOTO OTKPBITUS-3aKPHITHS aIbBEOIT

5) mpemoTBpaleHHE OPTaHHOM JIETOYHOM BOCITAIMTEIBHOM
peaKkIuy — OMOTPaBMBI

DosSantos C.C., Slutsky A.S. The contribution of biophysical lung injury to the
development of biotrauma // Ann. Rev Physiol. - 2006. V.68. — P.85-618



Ounenka 3GpPeKTUBHOCTH
pPeCIUPATOPHON MOAACPKKH
- YIoBIETBOpUTENIbHASA (JOCTATOYHAS) SKCKYPCHSI TPYIHOU
KJICTKH
- [IpoBeneHue apIXaTelbHbIX IIYMOB C 00€HX CTOPOH
- BrinmonnHeHne yciaoBuM KoHUEnuu «oe3omnacaor MBJI»

- YnosnerBoputenbHas (Sa0,>90%, PaO,>60 mMm.pT.cT.) mim
nocrarounas (Sa0,>95%, PaO,>80 mM.pT.CcT.) OkcUTeHaITHS

- CTaOMIBbHOE COCTOSIHUE KU3HCHHO BaXKHBIX (DYHKIIHH
oprasnu3mal



[Toctymnenne 6onpHoro OHMK

GCS<9

u/umm

Y11 >30 B mun
PaCO, > 55 mmHg

Pa0O, < 50-60 mmHg

ITepeson na UBJI VC
F=12-15 JIbIX/MHH
Vt=6-8 MJ'I/KF];[MT,

MV=7-9 1/MHH
LE=1:2
PEEP =5 cMm Bog.cT.,
Fi0,=0,35-0,45.
MOHUTOPUHT ra30BOr0 COCTABA /\ HelipomonuTOpHHT
KpOBH
\ 4 \ 4 A\ 4 \ 4
PaO, = 100 — 130 MM Hg PaO, < 100 mm Hg SrO,;< 55 SrO, = 55 — 70 Mm Hg

u>

wia > 70 mm Hg

PaCO, = 33 — 36 MM Hg

PaCO; < 33 wn SvjO,< 55
> 36 mm Hg wa > 70 mm Hg

SvjO,=55-70 mm Hg

I (PaO2/Fi02)
> 300

TV (PaO2/FiO2) BYJT > 15 mm Hg
<300

BYJ=5-15mMm Hg

Vcma #
Bo3pacTHOI N

Vcma = BospactHoii N

A 4

Koppekuus napamerpos PIT
(mpexne B ero — FiO,, PEEP)

PII npoBoauTcs anekBaTHO

[1porpamma PI1
y OOMbHbIX C
OuH



Anroputm PI (1)

1. Mpu VC ycTaHOBUTDb AbIXaTeNbHbIM 06bem (Vt), paBHbI 6-8 MA/Kr AONXKHOM
maccbl Tena; F=8-12 apbix/MuH; oTHOoweHMe |/E=1:2; CKOpOCTb MHCNMUPATOPHOTO
notoka 20-25 n1/muH (popma BOJIHbI NOTOKA NOCTOSIHHAA UK
cuHycomnpganbHas), PEEP=5 cm Boa.cT., Fi02=0,6.

2. Echn Ha doHe napameTpoB, YKa3aHHbIX B N.1, 3KCKYpPCUA TPYAHOU KNETKU
YAOBNETBOPUTENBbHAA, NPU ayCKYIbTAUNN NNIETKUX AblXaTe/IbHble LWYMbI
CNblIWHbI U NPOBOAATCA ¢ 06enx CTOPOH, a OKcureHaums goctatoyHana (Pa02>
80 Mmm.pT.cT, Sa02>95%), TO KOHLUEHTPALMA KNCNOPOAa BO BAbIXaeMOW
ra30BOM CMECU CHUXKAEeTCA A0 MUHUMAJIbHOTO YPOBHSA, Npu KoTopom Sa02=96-
98%.

3. Echm ABUXKEHMA TPYAHON KNETKM OrPaHNYeHbl, a AblXaTe/IbHble LWYMbI MJ10X0
NpPOBOAATCA, TO CTyneH4YaTo ysenmumsaetca Vt Ha 30-50 ma oo goCTuKeHus
«HOPMaANbHOTO» YPOBHSA 3KCKYPCUN FTPYAHOU KNETKU M NPOBeaAeHUA
AblXaTe/IbHbIX LUYMOB C 06enx CTOPOH Npu ayCKynbTauum nerkmx. NMocne storo
cHuKaeTtcAa FiO2, KaK yKa3aHo B Nn.2.



Anroputm (2)

4. NMpn Heo0bXOANMMOCTM CO3AaHUA TMNEPBEHTUAALUMUN U3MEHANTE YMCNO
annapaTHbIX AbIXaTe/bHbIX LIUKNOB A0 AOCTUXKEHUA IETKOW TMNEePBEHTUAALMUN
(PaCO2 = 32-35 mm.pT.cT.), "nb0o — ymepeHHow (PaCO2 = 25-30 mm.pT.CT.).

5. Mpwn Bo3pacTtaHum oTHoweHus |/E Ao BennymHbl 1:1 HeobxoaMmo yBEeNNYUTD
CKOPOCTb MHCMMPATOPHOro NOTOKa A0 cHUXKeHuA I/E xoTta 6bl go 1:1,5.

6. NMpoBeguTe «onTMMM3aLmMo» Vt c momoLLblo aHann3a Kpusomn Vit/Paw.

7. Ouenute netnto Flow/Vt u Kpusyto Flow/Time. Mpu oTCyTCTBUM 3aMKHYTOCTU
netaun Flow/Vt u/vnmn HegoCTUMKEHUM SKCMUPATOPHOW YaCTbO KPMBOW
Flow/Time M30nnHUM K HaYany cneayloLLero BAoxa, YMeHbLMUTE Bpema BAOXa
(mapannenbHO BO3MOXKHO byaeT HeE0bX0AMMO YBEIMYNTL CKOPOCTb
MHCNWUPATOPHOro MNOTOKA) A0 NOJIy4eHMA NOIHOCTbIO 3aMKHYTOM netan Flow/Vt,
N OCTUXEHUA SKCNUPATOPHOIO NOTOKA K KOHLLY BblA0OXa U30/IMHUU KPUBOW
Flow/Time.

8. Echm HeobxoanmMo, U3MEHUTE KOHLEHTPALMIO KUC0pOAa BO BAbIXaeMOW
ra3oBou cmecu (oA noaaeprKaHMs OKCUTeHauumn Ha A0CTaTOYHOM YPOBHE) U
YCTAaHOBUTE aBTOMaTUUYECKUM «B380X» (06bluHO 3 pa3a B uac, 1,5xVt).



MoHutopuHr B npouecce Pl

Pa0O2 - Ha ypoBHe 100 mm pT. CT.
PaCO2=33 — 36 mm pT. CT.

KOHTPO/b ra30BOro coCcTaBa KPOBU - He perke
YyeTblpex pas B CYTKM

Sp02, PetCO2
SrO2 n SvjO2 (55 -70%)
B4 (5-15 mm pr. cT.)



Cepauuna nauneHTOB B npouecce nposegeHua Pl

McuxomoTopHOoe BO36YyKAeHue - Anasenamom nbo nponodonom (ecnm Het

COMYTCTBYIOLLLEN CYA0POXKHOWN aKTUBHOCTU). Pa3oBble MHbEKLUUK (anasenam
0,15 - 0,3 mr/kr, nponodon 2,5 — 3,0 mr/Kr) nnbo KopoTkue (B TeueHue 24 — 48
YyacoB) MHOY3UuK: pasenam B gose 0,03 — 0,05 mr/kr/uac, nponodon 0,7 —1,5
mr/Kr/yac.

Heobxoanmoctb npoBeaeHuUsa 3alnTbl FTOIOBHOTO MO3ra - ceagauund

06A3aTeNIbHO MHOroKoMnoHeHTHaaA: nponodon (0,7 — 1,5 mr/kr/yac u/mnu
nunasenama (0,02 — 0,04 mr/kr/uyac), onnounabl (npomenon, mopduH: ot 0,08 Ao
0,1 mr/Kr/uac, peHTtanun: 2,6 — 3,0 mr/kr/yac). Mpu HeEObXOANMOCTN BO3SMOXKHO
nobasneHune TMoneHTana Hatpma B gose 1,5 — 2,5 mr/Kr/uac.

ConyTcTBYIOLWAA /IErOYHAA NATONONMA - NPU He0bXoAMMOCTU UCNOb30BaTb
«¥ecTKue» napameTtpbl NBJ1 - rnybokasa cepaumna (aaszenam B ao3e 0,03 — 0,05
mr/Kr/uac, nponodon B gose 0,7 — 1,5 mr/Kr/4ac) n mmopenakcauus
(pOKYpOHUM — HayanbHaa go3a 0,6 mr/Kr, 3atem nHdy3ma s nose 0,3 -0,6
mr/Kr/uac).



CpoKu npoBeaeHuns TpaxeoCTOMUMU

PaHHee npoBegeHme TPaxeoCTOMUU - Ha 2 — 3 CyTKM nposeaeHua PI1.
TpaHckyTaHHas Tpaxeoctomms (nopaaka 20% oT Bcero o6bema TpaxeocToMun).

[MpenmyLlecTBa:

MeHbluee Bpema BbINOAHEHUA MaHUNyAaumm (oT 3-X A0 22 MUHYT, B CPeAHEM
8 MUHYT), YTO CBA3aHO, eCTECTBEHHO, C MEHbLLUNM BPEMEHEM FrOPU30HTA/IbHOIO
nonoxeHus 6onbHoro (nonoxeHue, cBi3aHHoOe ¢ NoBbileHnem BY/).

OTcyTcTBME HEOOBXOAMMOCTU Nepepa3rnbaHmsa ronosbl NauMeHTa.
[MpaKTUYeCKMN OTCYTCTBUE KpoBOMoTepu (Mo Halemy onbITy —
2 cny4yan NoBpeXKAeHUA NOAKOXKHbIX BEH)

BO3MOXHOCTb BbINOMHATb TPaxeoCToOMUIoO 6e3 npmneaevyeHmnAa y3aKkmnx
cneunanmncrtos.

| MOMHUTDL M 0 BO3MOXKHbIX OC/IO}KHEHUAX: paHeHne NNLWEBOA3;
NOBpPENKAEHME KPYMHbIX MOAKOXKHbIX BEH; ANC/IOKALIMA TPAaXeOoCTOMMUYECKOW
TPYOKM.



Pl y naumeHTOB Npu CONYTCTBYIOLLEN
NEroyHOM NaTo/1I0rum

e Ecnny 6onbHbix ¢ OUH nmeetca conytcTeytoLLas
natonorma, obocTtpeHme Kotopou Tpebyer
npoBedeHns pecnmpaTopHon noagepKku, To UBJ, B
nepsyto ovepeanb, A01KHA MPOBOAUTCA HAa OCHOBE
NPUHLMNOB, KOTOPblEe MO3BONAOT 3PPEKTUBHO
KOPPUrMpoBaTb AaHHYIO OCTPYIO AbIXaTeNbHYIO0
HeOOCTaTOYHOCTb.

* [opbop PEEP npu nHTaKTHbIX Nnerkmx — no PIP n PEEP



McxopHbinyposeHs PEEP|

5cm BOO CT

Cxema PII ¢ PEEP

KOHTPONb NOKA3ATENEN
FAZ0BOI O COCTABA KFOBHU H
HEWPOMOHUTOPUHTA

IloxazaTenH
Hel pOMOHHTOpPHHETA B
npefelax AoNYCTHMOH HOpPMBL

¥
MaxcHMAnEHO
BOSMCHHBIH
VpOBEHD
DezonacHOro PEEP
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Helf pPOMOHHTOPHHET2 BBIXOAT
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Ypoeers PEEP He besonacer!
TpebyeTcacErxemHe H 2 —3 c. BOACT. C
IOBTOpPEHHEM KOHT PO MOKA3a TEIEH
Hel pOMOHHTOPHHTA.

STOP!

PEEP
ao 10cm BOA CT

CTyneH4yaToe NoBbILL eHue

¥

gepes 25 — 30 MuEYT

L J

CTyneH4yaToe NoBbIleHe
PEEP

o 5cm Bop CT

Koppesuna napamerpos PII

(F=14-16 mpx/MEH, VE6-7 MI/KT 0T,

MV =95-10.5 1/MHH)

gepes 2 — 30 MuIHyT

Koppesuua napametpos PII

(F=17-20 mprx/MEH, V=5-6 MIUKT v,

MV =10-11 /vMuEH.)
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Incidence, risk factors and outcome

of barotrauma in mechanically
ventilated patients

Measurements and results: Baseline
demographic data, primary indication
for mechanical ventilation, daily
ventilator settings, multiple-organ
failure over the course of mechanical
ventilation and outcome were col-
lected. Barotrauma was present 1n
154 patients (2.9%). The incidence
varied according to the reason for
mechanical ventilation: 2.9% of pa-
tients with chronic obstructive pul-
monary disease; 6.3% of patients
with asthma; 10.0% of patients with
chronic interstitial lung disease
(ILD); 6.5% of patients with acute
respiratory distress syndrome
(ARDS); and 4.2% of patients with
pneumonia. Patients with and without

- a -




OcobeHHOCTU NPUMEHEHUSA
PA3/IMYHbIX BAPUAHTOB U
meToaunK Pl



IIpo0yeMbI 0€301IACHOCTH NPU MAJIBIX VI K
HOIYCTHUMASI THIIEPKANTHUSA

 I'mnepkanmnusa = nosbimienune BY /|

« Hanuune HEeBpOJOTrHYE€CKON MATOJOTUM (OCTPBIN
[IEPUOL YEPEITHO-MO3TOBOM TPABMBbI, [TOBBIIIIEHHOE
BHYTPUUYEPEITHOE JIABJICHUE, OITYX0JIb TOJIOBHOI'O MO3ra,
MH(APKT MO3Ta, KPOBOU3JIMUSIHHAE B MO3T U T.1.) -
MPAKTUYECKOE UCKITFOUECHUE TTPUMEHEHUS ITPOTOKOJIA
«ManbIx» VI B HEMPOXUPYPIrUYECKOM MPAKTUKE.

» HeoOxoaumo nogaepxusatbk PaCO, B npeaenax 35-37
MM PT.CT.



IlpoBenenue UBJI B moJ10skeHMH MaiMEeHTA JIEKA
Ha kuBoOTe (Prone-position)

* Mera-anamu3 (N=1867 maruentor) npu PaO,/FI0,<100 MM pr.cT.
[TpoH-TIO3UINS - CHUXKAET JIETAIbHOCTh; YIIYUIllaeT OKCUTCHAIIHIO

Ha 2/7-39% B nepBbie 3 JHA Tepanuu (Sud S., et al. Prone ventilation
reduces mortality in patients with acutr respiratory failure and severe hypoxemia:

systematic review and meta-analysis // Intensive Care Med. — 2010. - V.36. \/.585—599.)

* PyrtunHOE Hucnoiab3oBanue npoH-no3uuuu (1997-2009, 218
naruenTos, LIS = 3,13) mpu PaO,/FIO, menee 100 MM pT.CT. B
teuenue 24-48 gacos ot Hayasia PII. Texauka — 18 gacoB geun 3-4
mHs (Charron C., et al. // Intensive Care Med, 2011. - V.37. — P.785-790)



MaHeBp «OTKPbITUA» NEerkKnux

Wolf S. et al. Open lung ventilation in neurosurgery: an
update on brain tissue oxygenation // Acta Neurochir
Suppl. 2005; 95:103-5

[IpuMeHeHnEe PEKPYTMEHT - MAHEBPA TMPU OCTPOU BHYTPUUYEPEITHOMN
narosiorud 1 OPJIC y Helipoxupypruueckux 00JIbHBIX BO3MOXKHO (13
MAIMEHTOB C Cy0apaxHOMJIAIbHBIM KpoBou3ausuueM u UMT) .

Ouenka PbrO2.

Manesp npu FiO, =1,0 mo rexnomoruu: PEEP = 30-40 cm Boa.cT. B
teueHue 40 cexkyH.

B cpeanem uepes 17 MuHyT nocie nepBoro Manespa Habopa, PbrO2 =
35,6+16,6 MM pT.CT. (YayullleHHUE).

B teuenue 24 wacos FIO, moxeT ObITh yMenbiieHa ¢ 0,85+0,17 mo
0,55=%0,12 npu cpegrem PbrO2 (24,6 MM PT.CT. 10 pEeKPYTMEHTA).


http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447
http://reference.medscape.com/viewpublication/11447

PeKpyTMEHT aJIbBEOJI
(OIlJI, ntHeBMOHUA ...7)

D((PEKTUBHOCTh MaHEBpPA «OTKPBITHUS JIETKHX - aJIbBEOJIBI
3AIIOJIHCHBI OKCCYAAaTOM U HC MOI'YT OBITH BOBJICUEHHI B
razooomeH ? (Chiumello D., Marino A., Lazzerini M., et al. Lung recrutability in ARDS
H1N1 patients // Intensive Care Med. — 2010. — V.36. — P.1791-1792)

Bo3moxno?! Ilpu pedpakrepnoit runokecemun (SpO,<88-
90%, BricOKOM (Oonee 16-20 cMm Boa.ct.) PEEP u FIO,>0,8) u

HAaJIMUWHN KOJIJIAIICa JICTKUX 110 JdHHBIM KT (Ramsey C.D., Funk D.,

Miller 111 R.R., Kumar A. Ventilator management for hypoxemic respiratory failure attributable
to HLN1 novel swine origin influenza virus // Crit Care Med 2010. - V. 38, N.4 (suppl). — P. 58-

65.)



JKCTPAKOPHOpaJIbHAasA MeMOpaAHHANA
OKCHIeHAI U

« CESAR - DKMO pomxHO BXxoauTh B anroputMm UT (Peek G.J.,
Mugford M., Tiruvoipati R., et al. for the CESAR trial collaboration: Efficacy and
economic assessment of conventional ventilatory support versus extracorporeal
membrane oxygenation for severe adult respiratory failure (CESAR): A multicentre

randomized controlled trial/ Lancet 2009. — V.374:1351-1363 )

e JlokazaHue - HEBO3MOXHOCTb YCTPAHEHUSA «KKPUTUYECKON))
runokcemuu (PaO,/FIO, < 75 mwm pr.cT. npu PEEP >13-15 cm
BOA.CT. , LIS = 3,4) (Nair P, Davies A.R., Beca J., et al. // Intensive Care Med. —
2011. — V37. — P648-654.)

* DddexktuBHOCTD — 10 5%, HO JTeTanbHOCTh 37-56% (Roch A,
Lepaul _Ercole R., Grisoli D., et al. // Intensive Care Med. — 2010. — V.36. — P.1899-
1905.)
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The Berlin definition of ARDS: an expanded
rationale, justification, and supplementary
material

Niall D. Ferguson
Eddy Fan
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Fig. 1 Aligning Therapeutic Options with The Berlin Definition
(adapted from [48] with permission). This figure depicts potential
therapeutic options according to the severity of ARDS. Boxes in
yellow represent therapies that in the opinion of the panel still
require confirmation in prospective clinical trials. This figure is just
a model based on cumently available information. In the coming
years, various aspects of the figure will likely change: proposed cut-
offs may move, and some therapies may be found to not be useful.
while others may be added
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Luciana Mascia Ventilatory setting in severe brain injured
patients: does it really matter?

Guidelines for traumatic brain injury recommend: (a)
ventilating patients using high tidal volumes to maintain
PaCO> at or above 35 mmHg, (b) treating intracranial
hypertension with brief periods of hyperventilation,
and (c) optimizing oxygenation applying low levels of
PEEP while preserving cerebral venous drainage [18].




Abstract Objective: In patients with
v P severe brain injury and acute lung
injury the use of positive end-expi-
ratory pressure (PEEP) 1s limited by
conflicting results on its effect on
Luciana Mascia Cerebro-pulmonary interactions intracranial pressure. We hypothe-
‘;""""‘"‘“',"' (I;f"“”"“ during th licati f low level sised that the occurrence of alveolar
1::.'::,';1‘;2?, B':.':,Tm urmg_ - € applica _IOII ol low levels hyperinflation during the application
Maurizio Berardino of positive end-expiratory pressure ¥ pEEP would lead to an increase in

Alessandro Ducati

PaCO; responsible for a rise in in-
tracranial pressure. Design: Prospec-

Table 3 Cerebral and systemic hemodynamics in the two groups of  cerebral artery, 5j0, jugular saturation of oxygen, ZEEP zero end-
patients studied (MAP mean artenal pressure, /CP intracramal expiratory pressure, PEEP positive end expiratory pressure).
pressure, 1CD transcranial Doppler mean tlow velocita of middle

Patient MAP (mmHg) ICP (mmHg) TCD (cm/s) 5102 (%)
Recruters
ZEEP PEEPS5S PEEP10 ZEEP PEEPS5S PEEP 10 ZEEP PEEPS5 PEEP 10 ZEEP PEEPS5 PEEP 10
Mean 89 W 87 13 11 11 49 50 49 67 64 63
sD 10) 10 7 2 2 2 10) 9 11 4 4 6

Non-recruters

ZEEP  PEEP 5 PEEP 10 ZEEP PEEP5 PEEP 10 ZEEP PEEPS PEEP 10 ZEEP PEEP S PEEP 10
Mean 87 89 89 12 14 17 33 39 64 63 67 12
5D 13 13 16 2 2 3 4 4 J T 8 8

ANOVA for repeated measurements:
P<0.0001
P<).01 relative to ZEEP (pared r-test)



PexoMeHIanMu 1o OTMEHE
pecnupaTopHoii moaaep:kku (1)

1) CoOmrofieHrE CIeayIOMMX KPUTEPHUEB: PErPECCUS IPU3HAKOB
OJIH; PaO./FIO, > 150-200 mm pt.cT., PEEP< 5-8 C™m BOp.CT.,
F10,<0,4-0,5, u pH>/,25; cTabuiibHasg reMoIMHAMHUKA
(1oaMHH — MEHEE 5 MKI/KI/MHH); CIIOCOOHOCTh HHULIUUPOBATH
IbIXaHUE

2) Bemonuaenue SBT (30-120 munyT)
3) O0ecneueHne MPOXOAUMOCTH AbIXaTeIbHBIX IyTEH

4) Ilpu HeagekBaTHOCTU TecTa STB — mpogoKuTh
pECIIMPaTOPHYIO MOAAEPKKY (ITOBTOp 4epe3 24 Jaca)

5) Bua pecnupaTopHOM MOAAEPKKU JOTKEH ObITh KOM(DPOPTHBIM

6) IIpoTOKOIBI OTMEHBI JOJKHBI OBITH JIETAILHO pa3pa0dOTaHBI;

ccaaluus OIITUMHU3HUPOBAHA
Neil R. Macintyre, Respiratory Care, 2004, \ol.47, P.830-836



PexoMeHganum 1mo OTMeHe
pecnupaTopHoOM Momaep:KKu (2)

* /) Bpauu 1OJKHBI OBITh 3HAKOMBI C OIBITOM ITPOBEACHUS

nantenbHou MIBJI, B ToM 4uncie ee OTMEHBI

* 38) Y 00JBpHOIO HE NOJKHO OBITH 3a00JI€BaHUS, KOTOPOE TPEOYET
TIMTEIBHON peCMpaTOpHON MOAAEPKKH (3 Mecsiia u 0oJiee,
MOBPEKICHUE CHIMHHOIO MO3ra, 0OKOBOM aMHUOTPO(PUIECKUI
CKJICPO3...)

e 9)IlanueHtaMm C IJIUTEIbHBIM HHTEPBAJIOM PECIHUPATOPHOMN
MOJJIEPKKU — JUIMTEIbHAA OTMEHA

Neil R. Macintyre, Respiratory Care, 2004, \ol.47, P.830-836



KaK mbl 06bIl4HO Aenaem

OTCyTCTBME 3HAYMMBbIX UIBMEHEHWNI MEXAHNYECKUX CBOMCTB
NErknx u razoobmeHa n Apyrux NPOTUBONOKa3aHMM Ana
NPUHATUA peLleHns 06 OTMeHe pecnupPaToOPHOM NOAAEPHKKN

«HOPMaNM3aLUmna» HEBPONOTMYECKOrO CTaTyCa
KOPPEKLMA CYyA0POXKHOIO CMHAPOMA

cnocobHOCTb naunmeHTa MHUUMNMPOBATb CMOHTAHHOE AbIXaHNE

NB! MoctoaHHO Nnoaaep*KMBaTb AOCTATOYHYHO OKCUIeHaU Mo
(Pa0,=85-100 mm.pT.cT., Sa0,=96-98% npwu Fi0,<0,4),
BennunHy PaCO, = B npegenax 35-40 MM.pT.CT.), @ TaK»Ke
OCYLLLECTBNATb MOCTOAHHbIN KOHTPOJ1b 33 YPOBHEM CO3HAHUA
nauueHTa.



ANropuUTm OTAYy4YeHUA oT
PM - SIMV+PSV (1)

[Nepesog n3 pexkuma VC B SIMV, ¢ coxpaHeHnem, Ha nepsom
3Tane, NPeXHero Konnyectsa HaBsA3aHHbIX LUKA0B (F).
NasneHne noaaepxku (PS), npu atom, yctaHaBAmMBaeTcCH
NHAUBMAYaNbHO. PN NONHOM OTCYTCTBMU CNOHTAHHbIX
BAOXOB, YCTaHaB/nBaeTcAa 18 — 20 cm BoA. CcT. [launeHTty
1aeTcA BO3MOXKHOCTb MHULUMMPOBATb CAMOCTOATE/IbHbIE
BAOXU N aKTUBU3NPYETCA CNOHTAHHOE AblXxaHne 6o0nbHOrO.

EXXeaHEBHO KONMYECTBO HAaBA3aHHbIX LIMK/I0B YMEHbLUAeTcs,
NMPUMEPHO Ha 2 — 4 B cyTKW. [1pn BbIpaBHUBAHUN KONNYECTBA
HaBA3aHHbIX M CMOHTaHHbIX BAOXOB, PS ymeHbluaeTcs go 14
CM. BOA, CT.



ANropuUTM OTAIY4YEeHUA OT
PM SIMV+PSV (2)

Cnepgyrwowmun atan — PSV, c ysennyeHmem gasneHmna noaaepkm Ha 25 —
30% (npumepHo Ao 18 — 20 cm. BoA. CT.). BeHTMNAUMA B 3TOM pexnme
MOKET Ha4YMHATbCA C KOPOTKUX NEPUOAO0B ANNTENBHOCTbIO OT 30 MUHYT
[0 HECKO/IbKMX YacoB, ¢ obs3aTenbHbiM Bo306HOBAeHMem SIMV B
Ho4YyHOoe BpemsA. [MapannenbHo € yBeaNYEHUEM BPEMEHN BEHTUNALNN B
PSV, npoBoanTCA CHUXKEHUe AaBAeHUA NOAAEPHKKU, OPUEHTUPYACH HA
Vt, co3gaBaemblt nauneHTom (6 — 8 ma/Kr omT).

Korga PS ymeHblaeTca o 12 cm. BoA,. CT., 1pOBOAATCA NOMNbITKA
CaMOCTOATENIbHOro AbiXxaHUA. HaunHaAa, Kak u B csiydae ¢ PSV ¢ KOPOTKUX
nepruoaoB B AHEBHOE Bpems CYTOK. [epnoanyeckoe Bo3obHoBNEHME
UBJ1, npn aTOom, MOXKeT npoBoanTbCcA Kak B PSV, Tak 1 B8 SIMV.

[Mlocne NnonHOW OTMEHbI annapaTHbIX AbIXaTeNnbHbIX UMKA0B - CPAP ¢
YPOBHEM MONOXKUTENbHOrO AasneHnA 4-5 cm BoA.CT.



ANropuUTMm OTAY4YEeHUA oOT
PM SIMV+PSV (3)

Mpouecc oTyyeHna nauueHTa ot UBJ1 (npn npoBeaeHnn PI B
TeyeHue 15 — 20 cyToK) TpebyeTca nopaaka 6 — 8 aHeu

B npouecce nepeBoaa NaunMeHTa Ha CAaMOCTOATEIbHOE
AblXxaHne 60/bLUYI0 POab UTPAKOT BOMPOCHI Yxoaa (caHauma
TB1) u dpnsnyeckom akTmBmM3aumum 6oabHOro (noaHATHE
rO/I0OBHOrO KOHLA 10 MOy CUAAYEro NOJ/IOXKEHMS, MOBOPOTHI
nauneHTa Ha 6ok, paboTa KMHe30TepaneBToOB U Ap.)

bonbwune TPYAHOCTU CBA3aHbI C NaunUeHTaMUN CO CTBOJ/TIOBbIMU
nopaxxeHnAmMmun

B sTOM cny4ae npeactaBAeHHbIM aArTOPUTM UK He paboTtaer
BoobLle, nnn TpebyeT ropa3ao bonbluero Bpemenu (B
3aBMCMMOCTM OT CTEMEHM NOPArKEHUA CTBONOBbIX CTPYKTYP).



ANropuUTMm OTAY4YEeHUA oOT
PM SIMV+PSV (4)

3HAUYUTENbHO YBE/INYNBAIOTCA CPOKU OT/ZIYYEeHUA NaLneHTa oT
UBJ1 B chepylowinx cnyvyasx:

OnvtenbHoe nposegeHue Pl (6onee 20 cyToK);

Hu3Kkni ypoBeHb akTUBM3aumm naumeHTos (rnybokue
remmnapesbl, reM1Mnaerum);

[TayMeHTbl CTapyeCcKoro BO3pacTa;

ConyTtcTBytowlas nero4yHan natonorus (XOBJ1, nepeHeceHHble
Ha30KOMMWA/IbHbIE MHEBMOHUU U NP.);

BblparkeHHOe HapyLlleHmne co3HaHMA (anaanvyecknm CUHAPOM,
BereTaTMBHbIN CTATYC)



Kak mbl 06bI4HO aenaem - NMpoTtokon BiPAP+MMYV

BennumHa HUMKHEro ypoBHA nonoxutenoHoro aasneHus (EPAP)
yCTaHaBnuBaeTca B npegenax 3-4 cmH,0, a sepxHero (IPAP) — 6-8 cmH, 0.

KOHTPO/IbHbIN YPOBEHb MUHYTHOM BeHTUAAUMKM nerkmnx (MMV) onpeaenaetca
n3 pacyeta 150-200 mn/Kr/M1UH O0NX¥KHOM Maccbl Tena.

YpoBeHb IPAP nocteneHHo cHuxKaetcs (Ha 1 cmH20 Kaxkabie 4-5 yacoB) o
BeNnMYnHbI EPAP.

[NepesecTtu pecnupatop B pexxkum CPAP ¢ ypoBHEM MONOKNTENIbHOIO AaBaeHunA
2-4 cmH, 0. NMpwn HeobxogmmocTn pexkum MMV MOXKHO NPOAO/TIKUTb.

Mpn cTabnnbHOM COCTOAHUM (OTCYTCTBME HAapPacTaHMA CUMNTOMOB
bIXaTe/IbHOM HeAOCTaTOYHOCTU U/UNK HeBponornyeckoro gedmnumnTa)
NaUMEHTA MOXHO 3KCTYOMPOBATb U MNOJIHOCTLIO NEPEBECTU Ha
CaMoCTOATeNbHOE AbIXxaHWe ¢ Nogayen yBnaxHeHHoro knucnopoga (Fio,=0,3-
0,35) B TeyeHune 3-14 yacos.



YTO ewe ecTtb B apceHane?!

OyeHb HemHoTro! 1!



Intensive Care Med (2008) 34:1788-1795
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A randomised, controlled trial of conventional
versus automated weaning from mechanical
ventilation using SmartCare™/PS

Table 1 Patient characteristics

Characteristic SmartCare/PS Control

(n = 51) (n =51)
Age (years)” 51 (29-68) 54 (38-65)
Ventilation prior to 68 (40-114) 66 (42-133)

randomisation (h)*

Severity of illness scores”
APACHE II 17 (14-48) 18 (11-32)
SAPS II 38 (24-49) 41 (27-54)
Admission SOFA 6 (4-9) 6 (4-9)
SOFAmax 10 (8-12) 9 (7-12)

PaO,/FiO; ratio”
Male gender n (%)
Admission type n (%)

226 (197-297)
36 (71)

234 (169-283)
32 (63)

Trauma 24 (47) 24 (47)
Surgical 16 (31) 13 (26)
Medical 11 (22) 14 (27)
Indication for

ventilation, n (%)°
Trauma 24 (47) 24 (47)
Coma 10 (20) 9 (18)
Postoperative J (10) 4 (s)
Pneumonia 5 (10) 3 (6)
Sepsis 3 (5.5 4 (8)
Heart failure 1) 5 (10)
Other 3 (5.5 24




Table 2 Primary and secondary outcomes

SmartCare/PS Control P value

Primary outcome

Time to “separation” (h)° 20 (2-40) 8 (2-43) 03
Secondary outcomes

Time to successful extubation () 43 (6-169) 40 (14 ) 0.6
Ventilation to first extubation (h)° [19(66-218) [28 (-218) 09
Total duration of ventilation (h)° 119 (69-226) 29 (62-243) 09
Length of ICU stay (h) 146 (106-280) 19 (97-293) (.7
Length of hospital st y(h) 445 (301-788) 532 (334-191) 09




Intensive Care Med (2009) 35:108-114
DOI 10.1007/s00134-008-1197-2 ORIGINAL

Lao-Raang Wu Response to hypercapnic challenge
Ben-Chang Shia is associated with successful weaning
Ying-Huang Tsai u = =
Thomas C. Y. Tsao from prolonged mechanical ventilation

due to brain stem lesions

In summary, patients with high PO.1 responses to HC
were found to have significantly higher success rates of
weaning from PMV than those with lower responses.
Specifically, a P0O.1 response >6 mmH,O following HC
was strongly associated with successful weaning. No
other parameter was associated with weaning outcome in
these patients. Hence we suggest that a PO.1 cut-off value
>0 mmH,0 following HC may be utilized in the clinical
setting to indicate whether patients with brainstem lesions
are ready to be weaned from ventilator support.
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Table 1 Patient characteristics

Depressive disorders during weaning
from prolonged mechanical ventilation

Variable Persistent Transient Normal
coma-delirium coma-delirium sensorium
(n = 142) (n = 152) (n=184)

Age, median years (IQR)* 73 (58-80) 72 (63-80) 68 (57-77)°

Sex, female/male (% female) 64/78 (45%) 75177 (49%) 94/90 (51%)

APACHE II, median (IQR) 17 (14-21) 17 (13-19) 14 (12-16)¢

Reasons for respiratory failure

Postoperative (%) 23 32 33

Acute lung injury (%) 20 28 22

COPD (%) 4 5 7

Neuromuscular (%) 32 11 15

Others (%) 21 24 23

Charlson Comorbidity Index, median (IQR)b 2 (1-3) 2 (1-4) 1 (0.8-3)°

Premorbid functional independence (Zubrod 0-2) (%) 67 57 69°

Duration of mechanical ventilation before transfer, median days (IQR) 19 (15-27) 23 (18-30) 21 (15-31)

APACHE Acute Physiology and Chronic Health Evaluation, IQR © P < 0.5 comparing transient coma-delirium group with normal

interquartile range, COPD chronic obstructive pulmonary disease
* P < 0.05 comparing three groups using Kruskal-Wallis one-way

ANOVA test

> P <001 comparing three groups using Kruskal-Wallis one-way

ANOVA test

sensorium using Dunn’s test

1pP<05 comparing persistent coma-delirium group with normal
sensorium using Dunn’s test

¢ P < 0.5 comparing transient coma-delirium group with normal
sensorium using chi-square



Table 4 Effect of depressive disorders on patient outcome

Variable No depressive Depressive P value
disorders disorders

Weaning failure (%) 33.0 60.6 0.0001
Mortality (%) 10.3 23.9 0.0008
Duration of MV at RMLH, 13 (5-38) 24 (8—41) 0.007

days, median (IQR)
Length of stay at RMLH, 33 (24-42) 35 (23-46) 0.55
days, median (IQR)

IQR interquartile range

In conclusion, evidence of depressive disorders was
present 1in almost half the patients being weaned from
prolonged ventilation. The presence of depressive disor-
ders was related to factors present before the onset of
acute respiratory failure and associated with an increased
risk of weaning failure and death.
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in critically ill patients?

Maximum muscle contraction
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Fig. 1 Optimal activation of respiratory muscles in critically ill
patients. The center of the figure (in green) illustrates ideal
physiological muscle contractions of the respiratory pump muscles.
The edges of the figure (in red) illustrate harmful states of forced
output that occur when the drive to motor neuron and/or evoked
muscle strength are either markedly depressed or excessive. The
three blue arrows describe clinical scenarios that may change the
balance between harmful and beneficial muscle contractions. The
left lower quadrant illustrates a clinical scenario where opioids and
sedatives are given to accomplish volume control ventilation
leading to ventilator-induced diaphragmatic weakness. The upper
right quadrant illustrates a clinical scenario where ARDS or sepsis
leading to hypercarbia and hypoxia may induce a pathological
increase in transpulmonary pressure leading to barotrauma

What is new in prevention of muscle weakness

BaxxHbIe cTpareruu no
MIPETOTBPAIIECHUIO MBILLIEYHOU
cnabdoctu, npuodbperenHorn B OPUT
BKJIFOYAET B CEOs: paHHEE U
arpeCCUBHOE JICYCHUE OCHOBHOIO
3a00JIEBaHUsI, PAaHHIOKO
peadbmmtanuo B OPUT, roe
MAIMEHTHI MOJIY4Yal0T MUHUMYM
ceqarmu 1 HMbB, moOunusanun
KOHEYHOCTEN; ONTUMAJIBHY IO
AKTUBALIUIO IbIXaTEIIBHBIX MBIIIIL U
pPaAHHEE PHTEPATIBHOE TTUTAHUE



bJiarogapro 3a
BHUMaHue!!!

Bonpocsi?

L |

)

<
Kpacﬁ MYy
e —



