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ARMA by ARDS Network

1A K E 12ml/kgEbml/kgZ LLER L1=RCT
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Low Tidal VolumeZ#&RiEL -t

VT(mi/kg)
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Lung Protective Ventilatory Strategy

v ARMA® lower tidal protocol A ffi{R & ?

v/ PEEPIXZ L DA H{REE 2
/' RMIE 5D H fhRE 2
v/ APRVIIffi{RFE 7

v/ ECMOI[3ZE 18 D fiffi R F& 2



VALI: Ventilator-associated lung injury

% Oxygen toxic effects : =L FiO2(ZkBEEHR[ESE

& Barotrauma: & WEICTELD . S -HtfERELE

¢ Volutrauma: i @R E @B RIZCKHIEE - ARMA

]

&% Atelectrauma: i@ D ERR - BEER D REIZK S5

&% Biotrauma : [N DB FEREEATAI—F—DIMHB~DHHIZ

FEOESMEDEE
Open Lung Approach
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Refractory hypoxemia

& Pa02/Fi02 = 100 on PEEP =15 cm H-0

¢ Rescue Tx: Recruitment maneuvers, prone position, inhaled vasodilator,
HFOV, ECLS

& HEFERFREITBIETUOREZEH DL AL 1—ITEL,

& BLAF1—AROBLLERETELL. BROBREBHISEDEIHH
KEV. BEEORENEINEPLT 2,



Refractory hypoxemiaz L XX 1—9 5= D Gi%

¢s High PEEP ¢ Prone position
¢ Recruitment s HFOV
maneuver .
*¢INO
¢s APRV . _
¢ ECMO/ILA
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Journal NEJM 2004 JAMA 2008 JAMA 2008

n 549 983 767
PEEP(24h) 14.7 vs 8.9 15.6 vs 10.1 14.6 vs 7.1
PEEP(72h) 129 vs 85 11.8 vs 8.8 13.4 vs 6.7
Primary end BEANFET x FERTET x 28 LT x

point
AR B x 28 HMEISETE x AT A2 o
[ N x LRAF21—& o [T N o
Oth E | o E| o LAFa1—8& o
ther outcome B iy Ml .
AVTSATUR 0

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777



Barotrauma® F 4 3

higher PEEP Lower PEEP p-value
10 11 0.51
11.2 9.1 0.33
6.8 5.8 0.57



Express: the Expiratory Pressure Study

ARDSEE(EREH) & Non-ARDSEE(ERIEA) IC T THD &

ARDSEE(EREH) . Higher PEEPH R LME[H]
Non-ARDSEE(ERAEH) . Lower PEEPA R LME[E]
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Higher vs Lower Positive End-Expiratory Pressure
Systematic Review and Meta-analysis

high PEEPIWNESIZNEFC

high PEEPZ M 145EFEREELSIES
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& Briel et al. JAMA. 2010;303(9):865-873 @ |
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Optimal PEEPZE5 4%

ARMADO 7 ORa— )Lt —DERETIEH S,
7'—5(-}-8' "t

# FiO2/PEEPOVE R— 3V Ri7—)L
= PEEPETI& %

2= £ B (low-flow)pressure-volume1—2J
"= PEEP#IR A

=FHAOTSAT R
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Teaching case 1: Influenza + Drug-induced — ARDS

Intubation

PEEP;#T1% ;%

oseltamivir

FOY
sivelestat

Eili bation
Foi Camostat

MEPM 1g

PEEP

CRP
—&— A-aDO0 2
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Concept of ‘Baby lung’
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MKITADICEVNENADE

& BEILIZE V0N E
—RBEDRRK

SH =70 RHEREL DS

& RIE RGO LR — Biotrauma!
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RAD)JIL—FAVMEIRSEFICELD

Recruitment maneuver : pressure for opening

PEEP : pressure for maintaining



Recruitment Maneuver®) E[F

&% 5 L\CPAP : 40- 50 cmH20, 30 - 60 sec
& eg) 40/40 method : CPAP 40cmH20 x 40 sec

s pressure control ventilation
¢ PEEP 15- 30 cmH20
& TR KRR IE 40- 60 cmH20

¢ Amato’s Maximum recruiting strategy



Amato’s Maximum Recruitment Strategy

FEZEE LIRS,
Ex A00cmMH20D [+ 7Z hMT 5,
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&5 Borges JB et al. Am J Respir Crit Care Med Vol 174. pp 268-278, 2006 ¥
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-PEEP&RMO) B {%-

2= ARDSIZHITAYITIL—FARFEHEAD RIGHEIEER L
B D= AV RFERAD RIGTEA ., PEEP R It & FA RS

= $924%D i [T45cmH20D [EZE M T TEI I IL—FTEEL
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D Gattinoni L. et al. N Engl J Med 2006;354:1775-86. &
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P Caironi, Gattinoni et al. Am J Respir Crit Care Med Vol 181. pp 578-586, 2010 <P



O IL—R A RFR

Systematic Review

= BRIEOBELRE

 EELUSOHEDEE TG

= —REFRY7 T 1K T A>desaturation (X S 5H E
JOIW—RIAVRFRDIL—T40 DERITHERSNEN,

= AaCEhSERGEERIE T —ABICIRETT 5,
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Lung protective PEEP titration

Sipmann, Amato et al.

Recruitment3F 1% D decremental PEEP (&

incremental PEEP &L D .

ERit. AV TSAT7VADEFITH S,
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Teaching case 2 : fifi %X Bk & 1% fifi % —ARDS 34

Dec 30 2007

Recruitment maneuver +
Decremental PEEP trial

Intubation
Vit = 450ml PS+SIMV
) 1.0-- -0.6- 0.5-- 04-----0.35--04->>—>—>—
AR L SBT—Extubation

400 -

300 -

200 -

P/F ratio
100 -
0 , .
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Teaching case 3: OREEFEMMTE R4 X —ARDS

L Rrecruitment maneuver

Fluid resuscitation

DOA 6y
RM RM| RM
AaDO2 ] |

500

375

250 --

125 - r

0
intubationg] PEEP 8 8 8 12

r 0.7 05 045 03




Teaching case 4 : [ iT#2ARDS

=+ 5 B 7T PEEP titration?
BRI ISAT7 o ADERAKE
IO T 547> X (Open Lung Tool®)

19

PEEP

595

VTe

35

Cdyn

|

Open Lung Tool
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17 15

13 11

9.7

e penireeten AR PN
WNWWM‘

15:01 15:13

on servo i by Maquet
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APRV

PEEP IZ—R AR T DHBEA L LEET 2 HERBOMAE— FTid, PEEP 2 M BEL LD
LF3HLT 7 M—EPREBE VDS 30cmH,0 #2BXTLEIZEAH 2, BAE () *
S permissive hypercapnia # iV Td, €37 54 7 A0 ARDS Wi Cid AR EA
WEC2 2, SO RHEITIRBBHENHNLABLZRELLEND 2,

APRV 2 CPAP IZINZ, BEMY A4 2V THFOIAL X LD THVWERBMEA AT 2REE—F
Thb. EME, THbLbBELXTIFA2IEICI ) FARZRERET 2720, EROB|AE—FE
DHMWPEEP 28R ET A2 LA (FRMIZIZ 30 cmH,0 @ PEEP &) e TH 2., EMIIT
KREZH LTiITbh, @¥ 04~ 07HEEL5~100 / 58BETS EHBRETL2DT, CPAP
MIZLIFRS A 7 VD 0% EE ED L, CORKRE FHRENEL B EFTE, BELY
FEEDLoH7, IRVLERFASINBI LAH S, APRVIIHE T THRIRNEARTH 201
L, BEMRIIRAEZIT) IRV TIRBRAMFAIZE VW41 T (2F ) BRAHIZLTERY
A7 NVD80%ET) THY, TLRKAELND IRMVEEHSRESNLATAPRV LizR% 2,
APRV i, Bv& LidssRREiRBh IR RIS,

APRV @ v CPAP ﬂ]‘iM') 7V — XY bEWR AR, EMPGHIZE PEEP (2 X 2§k
BIAET & CO, BMOR N EMBT 2% EAH 5, CPAP D SEMBARICBITT 2 L, Ml
WEEL KAEDEEEICE DMAT 2 X HEN 205, WHoRD CREGIZPRF S, il
PIREHE S A S AREARMI R P OB E BRI EBETX 2, EMKOBMAL X LD TELBRET
LZHHIZCCICH B, 72, APRV IZEEARMICIZI CPAP THA2OTHRITR L ORFEH L <,
RERA A MO T LD THEDT, VALIORALBATX2 LM h 2, HRIFRZ
YA ETHERBOMAMSRIFE LY, EBAMBESHIETE L7503 THL, EBEMOY
INV—= AV IHPMFTEDLEINRTV S,
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CPAP Phase CPAP Phase CPAP Phase
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Release Phase
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PIP

PEEP
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APRV: EER{LRED

—High MAP—

Biphasic positive pressure ventilation/Bi-Level

BimIZE LDI/EEIZRY . mE SUEREZ IR
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[ \ [ \ Mean

b
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Wy -y - W Pressure

N e » &
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Teaching case 5: S fifi % —ARDS 42

APRYV: Airway Pressure Release Ventilation

MEPM CTRX DRPM TAZ/PIPC

mPs vom

A-aDO2
500

40

- 20

400

- 15

/ M /\/\ A-aDO:2 »
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SIMV+PSV(PEEP 10~) APRV Phigh 25—11
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‘Sponge lung’
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Ferring M, Vincent J-L. Eur Respir J 1997; 10: 1297-1300
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