HIM HERPOXHPYPIUH M), AKAAEMIKA HLH. Bypaitko PAMH
OraRARHHE PEAMIMALIH
T " % g e
»

Driving pressure

Y10 3107

OTpeneHve peaHnmaumm

HUW Henpoxupyprum nm H.H.bypaeHko

£

cCOO—-—W0m3-
pomxoo0oZ

[opsaueB A.C., CasuH N.A. __
HW Heltpoxupyprum HHW Herpoxupyprim
um. BypaeHko PAMH um.bypaexxko PAMH

[ =



Driving pressure

Y10 3107

Kak aTo nepeBoauTtca?



NSICURU st s
o0 NSICU Rﬁre Wcropus Cotpyatukn | Mowmck no caiiTy...
CATOTAENSHHA peanmmaym | H.BypoeH

| Cepmiamauomi el 3 44 == oy (Y e
«CospemMenHbie noaxoant K ."'_i._ |
ey D iy e
— -.,,,\ 144 vaca | %_: N
\ ‘v ,(‘ i A w=f0fy
.‘b Doy 2o S— Knura «Ocxosbl MB/T» PexoMeHIaUMH N0 MHTEHCHBHOH
QuHO-3304HbIA KYpC NO BoaHO-3neKTponuTHbIE TEPanuK Y NaLMeHToB C
aHECTE3HONOMMH-PEAHHMALMH HapyleHHs HEHpOXMPYPTHYECKOH NaTonoruei
Buneo — Pe3sucranc, Ynpyrocts, [Togatamsocts 1 [ocTosHHas BpemMeHu A Masas
(Tay) Aetoper: Topayee A.C. = (TaThu

Buneonekuuu

B4 YyebHble GunbMbl

[poTokonbl U

peKoMeHaL MK
_b,! AQ x a H y )K H Q P [lpe3eHTaumm goxnanos
1 NEKLMHA
V1005 B Astopedepatnl
\ BT— R C | & Kuuru
\ - AR S & ABTOpbI Matepancs,
/ npeaCcTaeneHHbIX Ha canTe

B (obbiva e mipeue
Poccum

//
\L [lone3sHbie CCbiNKu




VSICU-RU : - ur NSICU R Oc 1Te MUODMﬂ COTDVAHMKH " HOMCK no camy &
CIAT OTRENEHHA PeaHUMaLAM FvIVl MM DyPOSHKD

[ Cepmonmawomua el F 4 =1 =
BOAMS INERTPANHTHAE e —
«CospeMenHbie NOAXOAb! K ey =i
OKA3aHWIO AHECTE3INONOro- s (’ &
peanHMMauMOHHON NOMOLLN» .,) &
- v‘\ 144 vaca J k: 2
AR i . w=F0
N, F | _
L e I .
¥ Knura «Ocxosbt MBJT» PexoMeHaaUMK N0 MHTEHCHBHOM
(QuHo-3a04HbIi KypC no BoaHo-3neKTponuTHble Tepanuu Y NaLMeHToB C
dHECTE3HONOMMM-DEAHUMALUMU HapyLLeHHA HeHpPOXHUPYPrHYECKOH NaToNorMen

Buaeo — Ontnmm3saLmus UBJT no KpUBBIM NOTOKA Astopss fopnues Ac. Cammn A, 4 ¢

3Ta nekuusa nposeydana Ha VI Be/loOMOpPCKOM CUMMO3uyMe i= (ratou

Buneonekumu
B4 YyebHble dunbMbl

= [lpotokonbl 1
PeKOMeHaLMM

¥MU3auus MBJ1.no KpUBbIM NOTOKa

P [pe3eHTaumm goxnanos
W NEKLMH

B Asropedepatnl
& Kuuru

& ABTOp bl MaTepuanos,
NPEACTABNEHHbIX Ha CaiTe

macwrab
LWKaNbl NOTOKA P% Cobbimua e MWpe U B
U3IMEHEeH 0CCu

[None3Hble ccbinku




DABNEHME




MbI npuBLIKNU AyMaTb O
be3onacHbIX o6bemax



Y10 Takoe oobLemM?

Mepa
MPOCTPAaHCTBA



-

4To Takoe Tv?

[1510

OKa

CV

N




Uto Takoe Tv?

[Tnowaab noag KpMBOW MOTOKA

" VCV

D b




Uto Takoe Tv?

[Tnowaab noag KpMBOW MOTOKA

\

PCV

.




Uto Takoe Tv?

[1nowaab nog KpBOU NMOTOKa

F=Vit | \/= F*t

g




CTtpaTerus 3awunTbl NErKMNX

Amato NEJM 1998;338:347-54
Stewart NEJM 1998;338:347-54
Brochard AJRCCM 1998;158:1831-38
Brower CCM1999;27:1492-98

ARDS network NEJM 2000:342:1301-8



The New England
Journal of Medicine

© Copyright, 2000, by the Massachusetts Medical Society

VOLUME 342 May 4, 2000 NUMBER 18

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*

Laurent Brochard




VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY

AND THE ACUTE RESPIRATORY DISTRESS SYNDROME
THE AcuTe ResriraTORY DISTRESS SYNDROME MNETWORK®

The New England
w5 Journal of Medicine

861nauueHT 10 KNUHKUK

1.0
..g 0.949%
o 089 * -
E 0'7 o -“"" _____ e YT TN
"'5 0.6 - 12mn/kr __--"'"'H-F‘...--—-———""
- 0.5+ .-"” __l--""'--_.—ﬂ-_- _
© 04- ,"__..-""" Lower tidal volumes
= Rt —— Survival  6mn/kr
o 0.3- o’ -=== Discharge
S 0.2- Py Traditional tidal volumes
ﬂh_ 0 1_ --------- SurVIVaI 12Mn/Kr

' / —== Discharge
OD -T= 1

| | | I I I I |
0 20 40 60 80 100 120 140 160 180



Kak npeaoTBpaTuThb
BOJIIOMOTpaBMy?

OrpaHnunTb 00LEM

8-10mn/kr
HernoBpexageHHble nerkue

6-8mn/kr - OPAC
naeaibHOro BecCa




[lpuHyUN MUHUMAAbHO20 U
00CMamoYHo20



[TpuHYyUN MUHUMQAbHO20 U
00CMamoYHo20




[lpuHyUN MUHUMAAbHO20 U
0o0CMAMOoOYHO20

8-10mn/kr

HenoBpeXaeHHbIe
J1IerKkme

6-8mn/kr - OPOC



DABNEHME




KoHuenuua meHsaeTcal

. r,. i

2
- . . ‘
"\' 'u !‘.

.
{ S * %
. : 2 ,} :
-\' g . . > : ;
v.’ _ \'

y

)
o 3



The NEW ENGLAND JOURNAL of MEDICINE

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.,
Laurent Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,
Carlos R.R. Carvalho, M.D., and Roy G. Brower, M.D.

N ENGL )] MED 372;8 NEJM.ORG
FEBRUARY 19, 2015

Mapcerno AmMamo




obocHoBaHue

BACKGROUND
Mechanical-ventilation strategies that use lower end-inspiratory (plateau) airway
pressures, lower tidal volumes (V.), and higher positive end-expiratory pressures
(PEEPs) can improve survival in patients with the acute respiratory distress syndrome
(ARDS), but the relative importance of each of these components is uncertain.
Because respiratory-system compliance (C,J) is strongly related to the volume of
aerated remaining functional lung during disease (termed functional lung size),
we hypothesized that driving pressure (AP=V /C_)), in which V__Is intrinsically nor-
malized to functional lung size (instead of predicted lung size in healthy persons),
would be an index more strongly associated with survival than V. or PEEP in patients
who are not actively breathing.

N Engl J Med 2015;372:747-55.
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BACKGROUND
Mechanical-ventilation strategies that use lower end-inspiratory (plateau) airway
pressures, lower tidal volumes (V.), and higher positive end-expiratory pressures
(PEEPs) can improve survival in patients with the acute respiratory distress syndrome
(ARDS), but the relative importance of each of these components is uncertain.
Because respiratory-system compliance (C,J) is strongly related to the volume of
aerated remaining functional lung during disease (termed functional lung size),
we hypothesized that driving pressure (AP=V /C_)), in which V__Is intrinsically nor-
malized to runctional lung size (instead of predicted lung size In nealthy persons),

“would be an index more strongly associated with survival than V..or PEEP in patients

who are not actively breathing.
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CONCLUSIONS anoquue

We found that AP was the ventilation variable that best stratified risk. Decreases
in AP owing to changes in ventilator settings were strongly associated with increased
survival. (Funded by Fundacdo de Amparo e Pesquisa do Estado de Sao Paulo and
others.)
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Driving Pressurc AP — 3TO Hauny4Lwmn
Respiratol napameTp MBI
onpenensroLmMmn puck
nospexaeHuns (VILI).
CHuxeHune AP npwu
HacTpounke pexnma VBJI
NOBbILLIAET BbIXKUBAEMOCTb.
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CONCLUSIONS
We found that AP was the ventilation variable that best stratified risk. Decreases
in AP owing to changes in ventilator settings were strongly associated with increased
survival. (Funded by Fundacdo de Amparo e Pesquisa do Estado de Sdo Paulo and
others.)
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BACKGROUND

Mechanical-ventilation strategies that use lower end-inspiratory (plateau) airway

o . = pressures, lower tidal volumes (V.), and higher positive end-expiratory pressures

K a K H a M T M d rl v I n g (PEEPs) can improve survival in patients with the acute respiratory distress syndrome

(ARDS), but the relative importance of each of these components is uncertain,

? Because respiratory-system compliance (C,J) is strongly related to the volume of

p res s u re H aerated remaining functional lung during disease (termed functional lung size),

we hypothesized that driving pressure (AP=V./C, ), in which V_ is intrinsically nor-

malized to functional lung size (instead of predlcted lung size in healm}r persum].
would be an index more strongly associated.y yiyal than 03

who are not actively breathing,

N EnglJ Med 2015;372:747-35.

pasz[esinTe o6 vem Ha KOMMIAUHC



BHOCUM UHTpUry

Driving pressure — 3TO He
BCceraa CUHOHUM
«aaBrneHusa sgoxa» B PCV






Ob6vem - 310 rnaowasb
1104 KbUBOU roTOKa







VCV

AasJsieHue
rsiaro




P-CMV

Bapeciibi
( MayueHT ( OononH. ( Pesxumbl
:n .] 5 v o | ten EZ
L L :
107 A
Pc YaoToTs
1 0 oMbz O ! actaTa
-5 T T T T T T T T
! 2 3 4 5 B 7 8 5 10 10
10 MyeLg 0o E-E:rn emH2D
limin
4 6 . 9 . Fyrpann
[6]9 0w oo I e, TLLL 1 v umnm 1 uun i ¥ ] i 1T i i
- VTE el 5
575 - -] cmH2o
25
PEER/CPAP
Rpcn CeTar Dhcare hal| Basap. CO2 CIaHT/AKT
; 12 ot e 21
Huonopog,
Prgx
15 a0
15 F'""_"",;’ a0 B T R o 75
[t o I
e
Fr
_ il s
T— o =3 [} 0 100
A PEERICPAP o o o | Ynpaenexwe
176 S ot Kanopoy  PEEF  Miay  Pen ROE  “fenour
[ Fupnpnya 21 5 Eg 1 — D T
v 50 0 1P oo, Mywcso ¥ muh20 min  owh2O i) % peBorv
2]
MOHHTOPMHT [ padmkm MHCTpYMEHTI CofbITHaA Cuctema o




A ecnu BbIOOX HauYaT
0O TOro KakK noTtok
CHU3UNcAa ao
N30JTIUHUN?






p PCV

PEEP

Ob6vem - 310 rnaowasb
r1o4 KbUBOU rioTOoKa




ObveEm - 3TO rsiowasb
r1o4 KbUBOU rioTOKa




PCV




( MavyueHT (ﬂnnnnu. (Feumuu

40 r 5 E:-ED . bz @
5
Pc
A 0 o N
5
-5 T T T T T T T T
1 4 5 E T | ] 10
Fleow
10 m:un 100 1 Limin
. 9.2 il
g ke Mlosoooo  cooooo [ _ogrmnn e n— i s i ool loa + i [ —
VTE
- 432" o
Eﬂ] .
- Cotar I:HHI'EPH.] Eh:-qq.{::ﬂ CmaHTAKT
» P 9 64 —
] aaH20Indc BANTCRAE S
Erex
15 (i 20
15 PriraTa 40 ] s s 0 7E
oaH A
e
10 o ——
B a0
ry ~— o 23 o 0 100
5 PEEFICPAP L
178 aH KAmopog PEEF vt Panr REE  “GonouT
— N 21 5 52 10 - O
LJ 5.0 oo 1740 o, Miyowcend L i DO i %
MoHMTOpHHr [ Mpadur HMHeTpYMEHTLI Cobbitua Cucrema

P-CMV

Bapocnipi

(2
AMAn

HacTota

(1o,
crH20

Pyrgamn

(s
cmHZD

FEEF/CPAF

21
%

Hwonopom,

| Ynpagnenve

| Tpesom




P-CMV

Bapocnipi
( MalyeHt ( HAononH. ( Pexumbi
40 5 5 . N - ez @
[
L M (1?
10 7 —
10 =& B acars
5
-5 T T T T T T T T . -
1 2 3 4 5 E T q ] 0
10 m:u,u, 100 | Limin
4 5 2 Pyrmpaamn
[ 1
' fommeee  mmeens T (- — O TN T I eren eeeeee e
= "U'ITE 5
" h emH20
» (432 °
PEEP/CPAF
Rl CCTaET
; . e 21
B ouH20in' nanch 20
!
Hwonopon,
Erex
15 CiaH
FrirsTo
15 caHEC]
10 oiio
— a0
‘ 100
PEEPICPAP YnpaeneHwe
17§ 5 0]
P v
v 5.0 ,-::]HHE\;"?I 170 cva, Mywcea i | me“

MoHMTOPKHHr [

Ipadpukm MHETPYMEHTI




( Naywent ( Hononw.

Pnug Few
:D 1 2 ERHI0 = crH I @
i
9 D e i i i e e o
5
5 T T T T T T T T T T
i 2 3 4 5 E 7 q o 10
Flow
"0 mun 4] Lmim
© 52
(1 Ty EEGETE Jusoun TP ] vnn unn 1w pay i " i | ¥ i un o uon
-30 ]
750 ‘r:'I'I'E a0
250
— P DxcHraHal Bumag. CO2 CraHT AT
s s ) o4 —
E ouH20ine anicrH 20
12 Enux
cH A
12 Prrato a0 B a8 B M 78
o0 = 3
———
I a0
'y ~— 0 23 0 0 100
5 PEEPMPAP 1 A i 1] (1 Ea]i] oo
1786 e Kamopon =~ FEEF Mvawa  Pen REE  “genowr
Fupnpnya 21 3 5.2 7 ] 0
v 5.0 com 170 c, Keywcmoi % k20 lwin k2O i %
MoOHHTOPMHT [ Mpadomrm WHcTpymeHTLI Cobuitia Cuctema

P-CMV

Bapociipf

12

Afrun

HacTota

PEEFICPAF

21
%

Kucnopog,

| ynpagnenwe

| Tpesoru

| =
=T ne




P-CMV

Bapociipf

[ Nauwewr | Jononw. | Pexwmsi

&n

o 1 2 E.L“ED - ara P @

Pe HacTota
.9 s e i

4 5 . 2 0 Pympann
1 (L annnen THOET | unn unm (BRI LTI i b unn ool o TR[e snnn agn uoo._ulus (00 OO0 OO
-0 7
L ;:FE 40 5
435 o
25
PEEF/CPAF
Riphcn Coar e ayy Buep. T2 CraHTAKT
] . ia 21
B ouH2in'c mmfoa 0
*
KMcnopog,
12 Fnex
A0
Frifgma
12 o0
g Frpany
— G20
Fy
PEEPICPAP YnpaeneHwe
1 |IE 5 [l S
P v
x 50 n:JHH:-«;u?I 170 o, Mywoceo % | TPEBW
MoHHTOPHHT [ Ipadpurm MHCTpyMEHTE .!T B




(l‘laquem ( JononH. ( Pexumel

P-CMV

Bapocnwi

Priuk [_
40
cuHI0
; 15 = | 4
Pg
1 O i
1 4 B b
Ill'm.
10 5 2 [.Nr?up' 0 | Limin
4 = 50
-
[ e Y [ty e | e |l oo e e ey o
70 MTE k 5
432 | -
a5 2
PEEP/CPAP
X __ Owcarahan Buman. CO2 ot/ AKT —
Rk CETa

10 oo

PEEP/CFAP
5 oHR0

.
=
|

MoHUTOPHHT

paduim

WHETpYMEHTL l

rl MauueHT r/ HanonH. r/ Pexumel

. o @

2
% emHz0

PEERICPAP

Frpany
9 o :-e':
5 PEEP/CPAF
o0

(v 5.0 Do

R
a
ouH20in'a 2 1
%
‘ Kuonopog,
a
YnpaeneHuwe
L
I

J
170 cm, Mywcsait % Tpem

l MoHHMTOPMHF

IMpadmim WHCTRYMEHTEI CobBeiTua Cuecrema .!T




npumep PCV



Compl 26ml/mbar Resist 9mbar/L/s 3to OPOC

|'f MauueHT ( HononH. ( Pexumsl

5.0 o

MoHHTOpHHT




Compl 26ml/mbar| Resist 9mbar/L/s 3to OPOC

|'f MauueHT ( HononH. ( Pexumsl

5.0 o

MoHHTOpHHT




Compl 26ml/mbar Resist 9mbar/L/s 3to OPOC

|'f MauueHT ( HononH. ( Pexumsl

5.0 o

MoHHTOpHHT




Compl 26ml/mbar Resist 9mbar/L/s 3to OPOC

P-CMV

|'f MauueHT ( HononH. ( Pexumsl

5.0 o

MoHHTOpHHT




Compl 26ml/mbar Resist 9mbar/L/s 3to OPOC

rrﬂaquerrr ( OononH. ( PexumMel

T T
CH A
Frpans
'1 ? =t !'.-:":
5 FEEPICPARP

caH ] Pmcon REE  “fonour

U TR L - 25 -
5D cH 20 o 20 %

MoHHUTOPMH Cucrema



Compl 26ml/mbar Resist 9mbar/L/s 3to OPOC

e

20 oo
20 e
12 s

)
5.0 o

MoHMTOPHHr




npumep PSV



Compl 24 ml/mbar Resist 8 mbar/L/s ETS 25%

( MavyuexT ( HononH. |/ PesimMel

iz m:n' - | YnpaeneHWe

50 5 53 e
 owen % Tpesord

MoHUTOPWHE HMHETpYMEHTE [ CobbiTia .-l-




Compl 24 ml/mbar Resist 8 mbar/L/s [ETS 25%)

SPONT

( MavyuexT ( HononH. |/ PesimMel

iz m:n' - | YnpaeneHWe

Hamopo  PEEF Mveug

50 5 [
% ez . Tpesoru

MoHUTOPWHE

HMHeTpYMEHTH [ CobbiTa II



Compl 24 ml/mbar | Resist 8 mbar/L/s ETS 25%

2710 ( SENT

( MavyuexT ( HononH. |/ PesimMel

E?

-]

10

15

crH20

Phrac i e

o
crH20

PEERICPAFP

(o
T

HUCNopog

a3 10— ——
02z 01SE [E R TE | YnpaeneHWe

50 5 53 15 37 100
r S frr— ;|Tpennru|

MoHUTOPWHE HMHETpYMEHTE [ CobbiTia [ Cuctema .-l-




Compl 24 ml/mbar Resist 8 mbar/L/s ETS 25%

SPONT

( MavyuexT ( HononH. |/ PesimMel

E?

-]

C;
crlH20
(‘;

crH20

PEERICPAFP

Owcimensan Buman, COZ CranTiAkT .
(s

£
HUCNopog

|anaBnEHHe
% | Tpesoru

MOHUTOPHHF WHCTPYMEHTEI [ .l




Compl 24 ml/mbar Resist 8 mbar/L/s [ETS 25%)

SPONT

( MavyuexT ( HononH. |/ PesimMel

iz m:n' - | YnpaeneHWe

Hamopo  PEEF Mveug

50 5 [
% ez . Tpesoru

MoHUTOPWHE

HMHeTpYMEHTH [ CobbiTa II



&n

DN
(J
)
)
(A
(J
()

SPONT

r MayueHT r HononH. ( Pexumbl

IS &

=

1 ' 3 4 5 i} T a ] 10

12~
16

MVeeg 1001 L imin caH 20
n

6.4" |
50 Prnoanepss

peg o (s

FEERICFAR

14 =

P ONCTaHEL Bumeg. 002 CRoHTIAKT
24
(gl g P} 5"-‘]
e

KWCnopon
FTILE
ED cuH20
Frimama
ZD cuH20
Prpas
12 .-..I-:'Iﬁ

m:ﬂm 18 |?npanneuue
15 31 100 [
400 i) y Tpesoru

H
FEEFIMCFAP
5 cMH20 Famopan
5
%

_'1|_..| -.I-I:fl-l §
4_ 9 ewH20 1T o, blseckoid

MOHWUTORWUHE MpadoukK WMHCTpYMEHTE [ CobbiTia




&n

DN
(J
)
)
(A
(J
()

SPONT

r MayueHT r HononH. ( Pexumbl

IS 2

MVekig 1007 L
in

limi >
51 EN— e
L

VTE 507 5

4565 =
14 &=

=\
ED c-.lr':.'l.:l
20 o
Prpas
12 .-..I-:'Iﬁ

m:ﬂm 18 |?npanneuue
15 31 100 [
400 i) y Tpesoru

H
FEEFIMCFAP
5 cMH20 Famopan
5
%

_'1|_..| -.I-I:fl-l §
4_ 9 ewH20 1T o, blseckoid

MOHWUTORWUHE MpadoukK WMHCTpYMEHTE [ CobbiTia




C no3nuuun consnonormm



NSICURU st s
o0 NSICU Rﬁre Wcropus Cotpyatukn | Mowmck no caiiTy...
CATOTAENSHHA peanmmaym | H.BypoeH

| Cepmiamauomi el 3 44 == oy (Y e
«CospemMenHbie noaxoant K ."'_i._ |
ey D iy e
— -.,,,\ 144 vaca | %_: N
\ ‘v ,(‘ i A w=f0fy
.‘b Doy 2o S— Knura «Ocxosbl MB/T» PexoMeHIaUMH N0 MHTEHCHBHOH
QuHO-3304HbIA KYpC NO BoaHO-3neKTponuTHbIE TEPanuK Y NaLMeHToB C
aHECTE3HONOMMH-PEAHHMALMH HapyleHHs HEHpOXMPYPTHYECKOH NaTonoruei
Buneo — Pe3sucranc, Ynpyrocts, [Togatamsocts 1 [ocTosHHas BpemMeHu A Masas
(Tay) Aetoper: Topayee A.C. = (TaThu

Buneonekuuu

B4 YyebHble GunbMbl

[poTokonbl U

peKoMeHaL MK
_b,! AQ x a H y )K H Q P [lpe3eHTaumm goxnanos
1 NEKLMHA
V1005 B Astopedepatnl
\ BT— R C | & Kuuru
\ - AR S & ABTOpbI Matepancs,
/ npeaCcTaeneHHbIX Ha canTe

B (obbiva e mipeue
Poccum

//
\L [lone3sHbie CCbiNKu




Vr
N
o
o

N oo
- o

B
o

.

ABIXATENBHbIN OB BEM B % OT MAKCUMAINBHOIO

N
o

o

NOCTOAHHAA BPEMEHU BAOXA U BbIJOXA

95% /o
/ 86.5%
“~| _OBBLEM
BAOXA
63.2%
36.8%
OBBLEM
— T BbIJOXA
“13.5%
5% O
8% 107% o0
2 3 4 5 6

Time Constants

Ocnoss1 UBA




BbIJOX C NO3ULUUN
cousnonormmn



P = const

CKO1bKO epemMeHU 0aumcs ebl0oxX?



. N\ P = const

Konunyecrtso
BO3AyXa

Pe3uctaHc

Om ye2o0 3a8ucum OaumesnbHOCMb 8blooxa?



P = const




P = const




P = const




V1100%



NSICURU st s
o0 NSICU Rﬁre Wcropus Cotpyatukn | Mowmck no caiiTy...
CATOTAENSHHA peanmmaym | H.BypoeH

| Cepmiamauomi el 3 44 == oy (Y e
«CospemMenHbie noaxoant K ."'_i._ |
ey D iy e
— -.,,,\ 144 vaca | %_: N
\ ‘v ,(‘ i A w=f0fy
.‘b Doy 2o S— Knura «Ocxosbl MB/T» PexoMeHIaUMH N0 MHTEHCHBHOH
QuHO-3304HbIA KYpC NO BoaHO-3neKTponuTHbIE TEPanuK Y NaLMeHToB C
aHECTE3HONOMMH-PEAHHMALMH HapyleHHs HEHpOXMPYPTHYECKOH NaTonoruei
Buneo — Pe3sucranc, Ynpyrocts, [Togatamsocts 1 [ocTosHHas BpemMeHu A Masas
(Tay) Aetoper: Topayee A.C. = (TaThu

Buneonekuuu

B4 YyebHble GunbMbl

[poTokonbl U

peKoMeHaL MK
_b,! AQ x a H y )K H Q P [lpe3eHTaumm goxnanos
1 NEKLMHA
V1005 B Astopedepatnl
\ BT— R C | & Kuuru
\ - AR S & ABTOpbI Matepancs,
/ npeaCcTaeneHHbIX Ha canTe

B (obbiva e mipeue
Poccum

//
\L [lone3sHbie CCbiNKu




MOCTOAHHAA BPEMEHW

time constant
T = RC

[louemy pa3mepHoOCcMb 8 ceKyHoax???



NOCTOAHHAA BPEMEHW

T = RC

B/ AP =




01234561:;




Baoox PCV ¢ no3vuun
cousnonormmn



. Pvent = const

epemMeHU 0aumcsa 800x?

N NOCTOSSHHOM [1aB/IEHUM BAOXA?)



Pvent = const




1 Pvent = const




1 Pvent = const




100%




Vr
N
o
o

N o
- o

B
o

.

ABIXATENBHbIN OB BEM B % OT MAKCUMAINBHOIO

N
o

o

NOCTOAHHAA BPEMEHU BAOXA U BbIJOXA

OBBLEM
~— BbIJOXA

3.5%

Time Constants

99.8%

0.2%



Vr
N
o
o

N oo
- o

B
o

.

ABIXATENBHbIN OB BEM B % OT MAKCUMAINBHOIO

N
o

o

NOCTOAHHAA BPEMEHU BAOXA U BbIJOXA

95% /o
/ 86.5%
“~| _OBBLEM
BAOXA
63.2%
36.8%
OBBLEM
— T BbIJOXA
“13.5%
5% O
8% 107% o0
2 3 4 5 6

Time Constants

Ocnoss1 UBA




Pvent = const

CMV-PC




-

C V-PC

oy



P-CMV

Eapocrité

(_ MayueHt r_ [ononH.

20
| Flow ' 15

914 ™

10 %

Kreneapean,

20 o
40l S
12 oo

5 o

Prsanisryga
5.0 cuHE0 | 170 em, Mysorad

MOHWUTOPMHT padbiki MHCTpYMEHTLI [ CobkiTus







The NEW ENGLAND JOURNAL of MEDICINE

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.,
Laurent Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,
Carlos R.R. Carvalho, M.D., and Roy G. Brower, M.D.

N ENGL )] MED 372;8 NEJM.ORG
FEBRUARY 19, 2015

Mapcerno AmMamo




Resampling A: Resampling B: Resampling C:

Matched PEEP Matched AP Matched Plateau Pressure
_ 40 40+
. . u
. o
Drivi
B
E
M
v AP AP
=
g
&
Marcelec #
k- PEE
Laurent | = PEEP
Thoma:s
566 577 696 568 582 604 574 592 622 597
Mo. of Patients in Subsample
2.0+ 2.0+ 2.0+

1.0 e 1.0 o] ;~ Lo S
0.7- {/ 0.7- % E * 0.7- \\*

Multivariate Relative Risk
of Death in the Hospital

054 P<0.001 054, P-0.61 054, P<0.001
T T T T T 0.0— T T T T 0.0— T T T T
A B C

Mapcerno AmMamo



Resampling A: Resampling B: Resampling C:
Matched PEEP Matched AP Matched Plateau Pressure
— A0 40+
. . u
| m —
Drivl |é
5 30 .
§ L AP
';' AP - -
% 20 ]
Marcelc | 4
-
arcela | o] | Ll oEEp
Laurent | | = pEEP | b~
Thoma:s
566 577 696 568 532 604 574 592 622 597
No. of Patiens in Sul |
2.0+ 2.0+ 2.0+
¥ = l4- } 1.4 1.4
L
&5 {/ ¥\\{
13
£ I 10 / 1.0~ 1 ;,—r e H"‘m
] o N " Emmams J_ 1.0
& & e T ~
E = 0.7 0.7+ 0.7+
= D
e~
=% g5 P<0.001 05, P-0.61 05, P<0.001
T T T T T 0.0— T T T T 0.0— T T T T
A B C

Mapcerno AmMamo



Resampling A: Resampling B: Resampling C:
Matched PEEP Matched AP Matched Plateau Pressure
_ 40 40+
. . u
| m —
Drivi
5 30 .
3 o AP
g AP o AP
Jﬁ ED_II -
& g
Marcele % ol ik
E - - PEEF PEE
Laurent | = PEEP |
Thomas
576 607 635 574 597 566 577 696 568 582 604 574 592 g2} 597
Mo. of Patients in Subsample
2.0 2.0 2.0
¥ = l4- } 1.4 1.4
L)
[ §_ {/ ¥\\{
23
£ I 10 / 1.0~ 1 -l-r..—- e H"‘m
] o N " Emmams J_ 1.0
&5 e T N
£ 5 0.7 0.7 0.7
28
58
=% g5 P<0.001 05, P-0.61 0.5- P<0.001
T T T T T 0.0 T T T T T 0.0— T T T T
- i i

Mapcerno AmMamo



RES PG A Resampling B: Resampling C:

Matched PEEP Matched AP Matched Plateau Pressure
— A0 A0
. . u
] o
Drivi 3 e
- 30- =T
§ . AP
u - AP
% 20— .
Marcele 3 4
darceic = -
Z 107 " PEEP PEE
Laurent | = a
Thomas

566 577 6965 568 582 604 574 592 622 597
Mo. of Patients in Subsample

2.0+ 2.0+ 2.0+
E% 1.4- /} 1.4- 1.4- F\\
> 3 { :
£z / . T ;—- S
o p” 1.0 1.0 ~zozzz=: T 1.0
& & e T ~
E g 0.7 0.7 0.7
=
=0
= b
=5 s P<0.001 054, P-0.61 054, P<0.001

T T T T T 0.0— T T T T 0.0— T T T T
A B C

Mapcerno AmMamo



Resampling A: Resampling B: Resampling C:

Matched PEEP Matched AP Matched Plateau Pressure
— A0 A0
. . u
. o
Drivy
B
5
E' AP AP
=
g
&
Marcelec #
k- PEE
Laurent | = PEEP
L4
Thoma* 566 577 696 568 582 604 574 592 622 597
Mo. of Patients in Subsample
2.0+ 2.0+ 2.0+
x =l 1.4- } 1.4 1.4
&3 {/ ¥\.\{
L H
- 2 1.0 e 10----* [ E ;—? 1.0 M““E
an U ' ' - L ’ \"N.H
=
‘=&l 074 {/ 0.7- 0.7-
Z D
=~
=9 o5 P<0.001 0.5- P-0.61 0.5- P<0.001
- -
T T T T T 0.0 T T T T T 0.0 T T T T T
A B C

Mapcerno AmMamo



Drivi

Marcelc
Laurent |
Thoma:s

Multivariate Relative Risk
of Death in the Hospital

Airway Pressure {cm of water)

Resampling A:
Matched PEEP

1.4 { /}
1.0 /
{/H

AP

PEEP

Resampling B:
Matched AP
40
30- e
_- AP
-
20 ]
-
10+ " PEEP
566 577 6965 568 582
No. of Patients in Sul |
2.0+
1.4
LT —
1.0 ¥—_T E T
0.7
0.5 P-0.61
_,.a"
0.0 T T T T
B

40

Resampling C:
Matched Plateau Pressure

AP

PEE

604 574 592 622 597
2.0+
1.4 ¥ {
1.0 — E\"“\.‘
0.7 ¥ *
05— P<0.001

/.I’
0.0 T T T T T
C

Mapcerno AmMamo



Drivi

Marcelc
Laurent |
Thoma:s

Multivariate Relative Risk
of Death in the Hospital

Airway Pressure {cm of water)

Resampling A:
Matched PEEP

1.4 { /}
1.0 /
{/H

Resampling B:
Matched AP
40+
30- e
_- AP
AP
20 ]
-
104 - PEEP
PEEP
566 577 6965 568 582
No._of Patient in Sul !
2.0+
1.4

At

0.7
05 P-0.61
_.!f
0.0— T T T T
B

40

Resampling C:
Matched Plateau Pressure

AP

PEE

604 574 592 622 597
2.0+
1.4 ¥ {
1.0 — E\"“\.‘
0.7 ¥ *
05— P<0.001

/.I’
0.0 T T T T T
C

Mapcerno AmMamo



Drivi

Marcelc
Laurent |
Thoma:s

Multivariate Relative Risk
of Death in the Hospital

Airway Pressure {cm of water)

Resampling A:
Matched PEEP

1.4 { /}
1.0 /
{/H

40+

304
AP

20—

10+
PEEP L

1.4

0.7+

0.5+

Resampling B:
Matched AP

577 696 582

568
Mo. of Patients in Subsample

566

o b

AP

PEEP

40

Resampling C:
Matched Plateau Pressure

604 574 592 622 597
2.0~
1.4 ¥

\\{
1.0 RER

4

0.7-
05 P<0.001

Mapcerno AmMamo




Resampling A: Resampling B: Resampling C:

Matched PEEP Matched AP Matched Plateau Pressure
— A0 A0
. . u
| F] —
Drivi
5 304 .
s . AP
g AP o AP
Jﬁ ED_II -
& g
Marcele % ol ik
E - - PEEF PEE
Laurent | = PEEP |
Thoma:s
566 577 696 568 582 604 574 592 622 597
Mo. of Patients in Subsample
2.0+ 2.0+ 2.0+
== 14 } 1.4- 1.4-
L
[ §_ {/ ¥\\{
28
£ I 10 / 1.0~ 1 -l-'a—- . H"‘m
] o N " Emmams J_ 1.0
& 5 e T N
gc / ‘\.\*
'E = 0.7 0.7 0.7
=z 0
38
56 ;5. P<0.001 05, P-0.61 05, P<0.001
T T T T T 0.0 T T T T T 0.0 T T T T T
A B C

Mapcerno AmMamo



Drivi

Marcelc
Laurent |
Thoma:s

Multivariate Relative Risk
of Death in the Hospital

Airway Pressure {cm of water)

Resampling A:
Matched PEEP

1.4 { /}
1.0 /
{/m

40+

304
AP

20—

10+
PEEP L

566

1.4

Resampling B:
Matched AP

577 696 568

1.0-----%___{ E "

582
Mo. of Patients in Subsample

0.7
05 P-0.61
_.!f
0.0— T T T
B

AP

PEEP

Matched Plateau Pressure

604 574 592 622 597

0

4] ¥ {

] x E\\h
o7 - ]+ *
ds | P<0.001

/-I’
00— T T T T
=

Mapcerno AmMamo




Koroa cnoHTaHHoOe
OblXaHue NpuBOOUT K
noBpexaeHUro nerkmnx?



Pmus + Pvent = Presistive + Pelastic

Pvent
(m6ap)

annapam NBJI

=) [

Pmus
(22?)

nayueHm

B




Pontoppidan (NEJM 1972)




Langer (Chest 1988)

«BabyLung» — «JleTckoe nerkoe»



YCUNEHWNE «PecnMpaTOPHOro Apansa»

Cartax

Prefrontal
PasgpaxeHue K
AbIXaTe/bHOro LieHTpa Ha RRp—
¢oHe rmnokcnm n aunaosa \

Midbrain

Madulla

- - - - L rmyimm -
Veniral Respranny Group

"—P\.\.b\. nal Nuc
Pons '
G XendXevms

0 -

A'nb

Hypoalosszl Motor Nuclsus

C3-5: Pnranic Motor Nucleus

Spinal Cord: A
yBennyeHue cuabl BAOXa ol qg g
T2-T12: Intercostz| Motor Neurons Moot
Thoracic .
T2-8f R} =

NE
LumDbar

Sacral

5\

?’
=74

A

2 gdrensraic




Pmus + Pvent = Presistive + Pelastic

Pvent
(m6ap)

annapam NBJI

=) [

Pmus
(22?)

nayueHm

| -
—




Rmus-+ Pvent = Presistive + Pelastic

Pvent
(m6ap)

annapam NBJI

=) [

nayueHm




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 16, 2010 VOL. 363 NO. 12

Neuromuscular Blockers in Early Acute Respiratory
Distress Syndrome

Laurent Papazian, M.D., Ph.D., Jean-Marie Forel, M.D., Arnaud Gacouin, M.D., Christine Penot-Ragon, Pharm.D.,
Gilles Perrin, M.D., Anderson Loundou, Ph.D., Samir Jaber, M.D., Ph.D., Jean-Michel Arnal, M.D., Didier Perez, M.D.,
Jean-Marie Seghboyan, M.D., Jean-Michel Constantin, M.D., Ph.D., Pierre Courant, M.D., Jean-Yves Lefrant, M.D., Ph.D.,

Claude Guérin, M.D., Ph.D., Gwenaél Prat, M.D., Sophie Morange, M.D., and Antoine Roch, M.D., Ph.D.,
for the ACURASYS Study Investigators®




Table 2. Baseline Characteristics of the Patients, According to Study Group.*

N Engl J Med 2010;363:1107-16.

Characteristic’
Age —yr
Tidal volume — ml/kg of predicted body weight
Minute ventilation — litersfmin
PEEP applied — cm of water
Plateau pressure — cm of water
Respiratory-system compliance — mlfcm of water
FI1O;
PaO,:F10,%
pH
PaO, —mm Hg
PaCO; — mm Hg
Prone position or inhaled nitric oxide or almitrine mesylate — no. (34)
SAPS IIf
Nonfatal condition according to McCabe—Jackson score — no. (%)%
Main reason for ICU admission — no. (%)
Medical
Surgical, emergency
Surgical, scheduled
Corticosteroids for septic shock — no. (36)

Direct lung injury — no. (%6)

Cisatracurium

(N=177)
58+16
6.55+1.12
10.0+2.5
9.2+3.2
25.0+5.1
31.5+11.6
0.79+0.19
106+36
7.31:0.10
80+24
47+11
33 (18.6)
50+16
133 (75.1)

129 (72.9)
27 (15.3)
21 (11.9)
70 (39.5)

142 (80.2)

Placebo
N=162)

58+15
6.48+0.92
10.1+2.2
9.2+3.5
24.4+4.7
31.9+10.7
0.77+0.20
115+41
7.3240.10
85428
47+11
23 (14.2)
47+14
125 (77.2)

113 (69.8)
31 (19.1)
18 (11.1)
73 (45.1)

123 (75.9)

P Value
0.70
0.52
0.83
0.87
0.32
0.71
0.33
0.03
0.11
0.09
0.62
0.31
0.15
0.66

0.52
0.34
0.83
0.30
0.34
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Safety of Pressure-Volume Curve Measurement
in AL1 and ARDS Using a Syringe Technique*

Warren L. Lee, MD; Thomas E. Stewart, MD; Rod MacDonald, RRCP;
Stephen Lapinsky, MD; David Banayan; David Hallett, MSc; and Sangeeta Mehta, MD

CHEST 2002; 121:1595-1601



Study objectives: To assess the safety of frequent pressure-volume (PV) curve measurement in
patients with acute lung injury (ALI) ARDS.

Design: Prospective observational study.

Setting: Academic medieal-surgical critieal care unit.

Patients: Consecutive patients with ALI or ARDS.

Intercentions: static inspiratory PV curves ol the respiratory system were determined twice on {[:w 1,

then once daily for up to 6 days using a syringe. At each time point, three separate measurements -::F
the PV curve were made. A 100-mL graduated syringe was used to inflate patients’ lungs with 50- to
100-mL increments up to an airway pressure of 45 em H,O or a total volume of 2 L; each volume step
was maintained for 2 to 3 s until a plateau airway pressure was recorded. Outcome measures were
mean arterial BP, heart rate (HR), and {m}'hi:m-::-gluhin saturation (Spo,) prior to and immediately
after PV curve measurement. There were a pri’on' criteria for pr{medure discontinuation if pn::-nrl}'
tolerated.

Measurements and results: Eleven patients were enrolled with a total of 134 PV curves generated.

Spog was 93 = 4% (mean = SD) belore and Tell to a nadir of 89 £ 5% during PV curve measurement
(p < 0.001), but increased to 97 = 4% immediately afterwards (p < 0.001, before vs after). HR rose
from 106 = 22 to 108 % 22 heats/min immediately “after the maneuver (p < 0.001). Mean arterial BP
was 93 = 15 mm Hg before and 100 = 17 mm Hg immediately afterwards (p < 0.001). During PV

curve measurement, 5}'51_[}]1'1:& BF in one patient fell to 64 mm Hg s from 113 mm H »; in another patient,
Spog dropped to 79% from 89%. Both changes were transient. The study was discontinued in one
patient because of inability to tolerate zero positive end-expiratory pressure; in another patient, the
study was discontinued because of the dev velopment of subcutaneous emphysema.

Emtc‘!mmm. PY curve measurement bw s‘mng: I'.e-:,hmque is well tolerated in most ll.lllﬂnli.
Nonetheless, the maneuver may cause 5:|gmﬁmmt changes in oxygenation and/or hemodynamics,
necessitating close monitoring. (CHEST 2002; 121:1595-1601)

Key words: acute hing injury; ARDS; mechanical ventilation; static pressure-volume curve

Abbreviations: ALI = acute lung injury; F10; = fraction of inspired oxygen; HR = heart rate; LIP = lower inflection point;
PEEP = positive end-expiratory pressure; PV = pressure volume; Spo,; = oxyhemoglobin saturation; UIP = upper inflection
point
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Hantu AP ana VT
HaTn nydwee mecTto Ha ctatuyeckom Kpusoi V/P
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Hantu AP ana VT
HalTn nydwiee mecto Ha ctatyeckon Kpmusown V/P
CnOHT. AbiXxaHne Mm. 6. pakTOpOM NoBpPEKAEHUA
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