AL 5528% #1% 51~56KH (20114F)

of e
ARDS O35yt ik

A 15 BPET

F—7— 8 SRS EE R, SN, svaanvFag R Y—Tr sy vk

t3

=
=]

ARDS 312 L ERAEBICERL (2B SN2 2MEMBETH B, ZTORBICIRLETALR S Z REE

(CDWTHHEILL TWWEHE W, $FCEYEAEAICEL TIE.

BEDROBPES NI ZOERVBRRARS LAY K

FICRTRETITRZENRINAEZZERZ I LGV, o EBFRINTVWIEFEZOMREFEIEEFINZ T
JOMLFIA R TH D, VEFRBRSIIOVWTERHTHIEETRTIBERLH I, REICKRBEHRICKE->TW
BUo INLZXZY MIDWTHETRZ T 2HREREL. ZOMRIEH > THREN TCHIEEAOND, T —
T7 I8 MIDWTH I DORBRERYVEIRPHREFEZEZA TTbA Y VWThEEAKERWEETVE
Vo ZDM, FEEMEBHEBOROKRE, NX—2T7IJ=-X b, —BEERLEZOEMIIOVWTERRBE, TTHN
1P, e SRESICEVWTANEZIRBL-REERH 580, SHREBERKRBEIEICLEZ YT IIL-T

BERICE > TREENMRF SN BXELH LA G,

I. ARDS DOjRHE

201k W 55 8 JE B B (acute respiratory distress
syndrome : PLF ARDS) 1, &ML g BICHiIsT 5
SVEFERE DN RIS, il R AR R S X B
R AKIE T 5 120 BRRIICIE TR O BGEE A3 7280
5 M Paoe/Fioz 7% 200mmHg BLF. A DAL B ER
THIUL ARDS & EFS N, FHEONHRE T Paoe/Floz
75 200mmHg 75 300mmHg ML T2 & & F B350
4845 (acute lung injury : ALI) & EHFINh 5?2,

ARDS OFFEZRIE, K& HEBEFRE, BHERIC
GEEN G, HERGOERE LTIE, ik, %
7o EEBRG ORI E UCEBUmE. dME. 257 &8
Fadbol S, RSN J & FRERIMEESS ARDS
DJFEHFE LD 60~80% Hi £ % i b EEZ LN TW
%9, FRICSBHOBELIHETLIENEL, £

HORRHESLERRLRAE  SRHTRARER

D72 D% Wt AN EREERE (multiple organ dysfunction
syndrome : MODS) 281) S Hlio—4miE & L TR
ABLIENREBLEEZOND, BENMY 3 ~7HED
AMEENEBIR L IE . BB N R, 1
Tl bR 2 & 72 2 Bl BRI A 23 ) 7 OIS
X 5 MBS X ONiRaERE, R L 2%
HIMERRGEALR~ 7 07 7 — 29 6 OIFHEBER
KIEMET A A YEOBRERL, Y—T7 725 b
PERERSE, B BMIMA N OBUN IR 2 &2 & 2 &
Noo gl&ke B, & L FHaMmE 3 Emz
kIR T B0 T OREINIZHIE o RE Ok, 2 B
R 1Bz MR @I 3 & OB O ottt 3t g D g i
WTEOHREL R ENR NG, 2O%, SFIZHE
WA ) Ak B L 7z 2 B e B Rz o> 1 AL
R &% fR TR & OBEA T b N 2 B, HiE
BRI (21 H B RARR) (2847 L CTHRBIEHHE
DL IS 72) | 7Y v 75T L ChlifE R
JBANEFE P ARAEIL S 5 & & b IS BY AR i B oo i

(51) 51



201145 H 30 H

BB X ORI IS X o Tl L fE SR 255 | & k2 2
ENp Y, ERBEELTTR M-V 2S, Aot
DOWIEB LOBEIZHCEG L TwAH I EARB S
TV D2 DFMIIAHZ K% v,

ARDS 3P ED &) it#z 7285, BlIRIZBW
TiE FPHEREBOIEH & Z NI 2 R A R
TEND. & SITHIRMNIIE U 7185003 5 ih
L [lBFIC MODS ICBLE L 72 D E BT _R& L £ 2
bNbo 72 ELBLUTIZHRRS Z L L itiE 2
DB DT BB OVTIEECEEZ RIET 5
FEHNIINFTRIN TV,

BB EMEE AL DL, ARDS OIEMEE L LTHl
WM 25 & EREBAEASZ DL 2 b b 2 L, »
FTHOWFINZBWTHMIRZIE L L § 2 E4YE % OF
FLRT VI & oMY PR SERRAE R 2R A ~
FE%oTL %o 7272KK Tk ARDS I2 B % 15
iR 3 2 SEWERIC 2> THRRTWEZ WD
Ty PUHEBEFICOWTIIMIEEZ B Z I LTV E
72\,

R1IIARR T2 ARDS (233 2 EHik L &
DOFRAEICO VT E LD,

I. J)FIAXFAANRN

INVF I AT A FIZZFOMWPLISEEH® 2. ARDS
WCBUIBEEEE LTRSS, $2&53n%

 DEFRIFZEA S ST & 720 1970 4EH 53 TIS
AFNT VL F=vnyORERGEOHRHED R S
NTE2A 80 WAL FITAT b 7= S ik KB ER
TIRWTN LA MU EZ B2, Iz TRy REmE
PN X 2 GO fEBRMEOR R S H > T, BIREHTIX
AT aA FREFFEHERI LTV, F2KHO
WRBYCIIAFVTL F=vaer 1 H1g3 Hl#HkS
RIERLETHATUA 7OV AFEIBHEIHEIT S 1
TWwhdo ZORED BAERHRRBZE2bOTIE%R
SN RVAY AWAR(:L) - $F PR P E= AL | AR

ZO®MINVATNTF T4 FOL RG0S5
MWrbih s oS, WIES2EEEF T T 250 £
T HE L7z Ananne H23F DY 7 7 )V — TN T ARDS
WCHHERTH B RN E VLG L7 9 ARDS 12X
T2 2P B A B 5129w T CORTICUS study
LI A UMAEYE Y 3 v 7 2R e L2 KBIES I
B TN FE ARSI NT, £/ 2 00%
IZBWVTIE ALI/ARDS FAEFRITRENTE 53 ARDS
XS 2R RATFHT ST e 0,

S BRMOBHALT D720 RIMA T a4 F#&
HizowTid, Meduri 5431998 4E /IR 2 53 & 4
Vel —EERRBRICCTZEORALZR LD, Lol
RS OB TR T T RBEDHAH 7 0 A F —/3—
LTAF VTV Fova U FRERICERGS S Tw5
LWV RBEEAER STV S, Z0%IITbIRK
BB EER LaSRS (Late Steroid Rescue Study) Ti.

&1 ALI/ARDS (I3 L TIThh /- LRI KRR 4 65 RCT DFER

=3 KB A HBERE whoR % &

shvaavFaf F (BHEHKE) 1987 34 87 %) Bernard 2"
srvaandFaf v (@A) 1988 3H 59 FL ] Luce®
FhvaanvFas F (REHRELL TR 2006 3M 180 FL)| Steinberg®
PGE1

IR 1989 34 100 F IV Bone %

)R — 4 1999 RE | 350 %) Abraham *”
Y—772% b

7NV 1996 3 725 FL) Anzueto ¥

REEIE 2004 3H 448 Mm% Spragg '”

A E 2010 3 448 i %) Spragg ¥
NO WA 2004 3 385 i % Taylor 2
rharv—n 2000 3M 234 i % ARDSnet 3V
V74 2000 RE il 235 & % ARDSnet 3
YRVA% v b 2004 RE | 230 VEDS§ K FET23 k7% L Tamakuma 'V
YRV RA% v b 2004 3M 492 FLIS ] Zeiher 2

52 (52)



ARDS i 7 HHUBEOBEZITH LT, AF VT L=
v'a % 2mg/kg O 5-%. 6 BEE4EIC 05mg/kg
D 14 HE¥ 5. ZoO#% 12 K452 0.5mg/kg 7 H
&5 L. €202~ 4 HTHEPIE32 L w) 7 b
IVHPHGES N7z ZOFER, T LOD 28 HEIZH
WCTATHA FEGHTET I ARG L T,
BEMNMOYUHEZIILDET LN OPDRENRD S
N7zb00, 60 BLV 180 HEDILTHRIITAH B R E
Blroize SHITHIE 14 HUBRICAT a4 K&
5. L7z subgroup CTIXAEIHTCRITE 2720 72
JBEASE DB LR L o 280K TIEA T2
A FEGHTHETH 720 TOME. BHELLTPiZ2
Hig & LCTHM ARDS 12K 5 A7 0 A FHekisc G-k
FHERTE W ERwmE Y,

ZHUTH LT Meduri i3 LaSRS bR G L L7z X5 7
T Y AERATV, FAE 14 HEAWICHS- % B3 U
RUREZELIRTEYHEIEID L LTATUA N
BEERHERL TS 9, /22000 Iz s an
LERORMA T A FikG 2175729 D DHI%E,
WET 648 R L L7z Tang HOAF T F 1) Y AT
b AT OA PG Y A 27 1062 (95% 15X 15
043~091) L AEIHTHEZ WP IETVE EHMES
N0, 2L IN6DRAFTFHY) ¥ AN A D
ZHFEONTBY, HRATRBERN»LDOA T
oA FAm~hEERESOFAEICOWT, Eo%D
ELZRERIIRZIEON TV RVWES > TINS 9,

m. >NLZX&Zv b

SVERHEG 2 B W TS B E AL R ER A
NRETLZEPRDOLENTED., ITho0HIMmEkS
S ENDE TSR s —EHNitaG 2 HE S ¢ 25—
EEZOLNTWE, ZOX) BEROTIIHA LB
FEEED R EN IR T A Y —EHEA DXV A S v
FSINODEBRETNVICERT S LAVRI NI,
INEZITT2 OOKRBB RCT 25T S h/z,

EINTIT b 7245 3 HREBR CIIAE T EOML T IXiED
LhrofzbOd, ICU AZHE, EATIFRHRRE
TUYHEE RO, FRCRID S o5 THHMEzED 5
hatfEahizw, =%, B TORBKRICBWT,
R LA LA 2 L ShEoF G E
EN, REANZOWTIZZDH, TD 20D
DAE L EH R4 2 SRS, RO

AT, 5285 $H1%

HAFELT, IR —EOFHEIIEENE INT
WA, BUEBREL LTI N 0TI R W
B, ZTOMANCE LTI ED L) HEEEEEL
ECoOfHEO b, ENIZBWTIETlRE T
HHVHENBIOWEN D % — T B HFEN L X 5 #
MdwEFIhTns 9,

V. Y—T7 70422k

ARDS BETIIY—7 77 % ¥ MRRERRENFHIC
RBOLNDILIY, =T 7275 Y NOWTHEDOH
DM ENTE e TR T3 ODH 3 HIRHE
BB TbI2e 9 Anzueto HOWME TR T REY
EHEERWATLY =772 b (Exosurf®) Zx7
WV G- L 72 ASTRIREE 364 24137 5 REE 361 %4 & 1t
L CREHL &3 13 2 h o 7219, KIZ Spragg Sl
7 REH SP-C 2 EGH 5 —7 727 % ~ b (Venticute ®)
RSB H G L72AY GRIERE. 77 RTEE DI
224 %) FHEIREN o727, TNEDEERT
E B R BELOUH IR ENTZL OO TERL L
T L e hodze Lo LILEOFEORERIFN Tl
Mliged L OFHEIC X % EREMRA S BB CHEED
YEIRENT 720, Venticute &l 728727445 3
AR BIBLIEERAHY 2003 4E22 5 2008 4F 12T THifT S
720 THbOLLREHOHER THIUIHEDL D 5 DO TiX
LWV ZETIOBRBIIRCICHIFEN, Ll
P84 B DBEENRE LI 2D OT. KA
EINFEFTEADOLNTVBELOYLET LB
NTHERDUEZRO L7219, —F, 50k
W —7 72 % PR L72HAR, RRD &
EF G L LB S AR Tl R FELae oty
FEHERDE T AR ENTE Y 9, KBEEEROHRE
BRI NG, UEoZE, r—T7 2% > M
BBV TH, FB X OG5 IR ER L
OREATRRH SN TB ) SROBIANIINER L7225,
BIED L ZAHEFHFHEE LTSN TV,

V. Dietary oil supplementation

filic < EEInsf a5V (EPA)
LHRYE R oMYA oM EINDE y ) 2L U
(GLA) 7 EOABIRIRIIERIL. 7T F KV BAH A7 —
FIERL, =4 a% /)4 NeTRRY 750574~
El #¥msg, PERICERTAEE NS, 22

(53) 53



201145 F 30 H

A 5 JR4 L 72 immunonutrition & FHEI 5 LT
X, 26 EPA BXUGLA #&H T 5K EH %
#5952 LT, ALI/ARDS IZBWTHRIEME X 74
I—5—OEEEWZ ) B LOWET L OB EN
TWwh, $4bE I NE TIZEPA-GLA #5220
T3D2DRCT B HEATENT WD X2, wFhdZ
DOF M E#HE L Tw5b75% FHIZ Pontes-Arruda 5 @
BET TR 28 HAE U R b YHESME S hie T3>
DO RCT TIT 272 A% 75 ) ¥ ATIIFE RIS T
MIZH b E@MESNTNDE D, 272l 2hd otk
AR KRB OB R EITF LT, 5% KGN
WHETHA9H, it Tld, ARDS Ay h7—27 12 TH
R R OAR AR X O EPA B X VLA 2 %
L 72 KA H| DA R VE % MG 2 GRS T b 725,
Wi 3Bk T D BB ST CH D
RO LNTHRBRIIFH I N T 5,

VI. ZOfhOERMEE

ARDS |23 2 —MRALE R W AFE L L Tie b KB
157 Taylor & DIGERTIX. Sppm & HEBAGEREE OW
AT IE 2 B < 192 440 ARDS B 2R L iR
ATz, T P—=NVHE193 %4 L D HRRET=R
AHEVEWI R LIELNTZOEMEIEENT
HolzW, ZOMEEED 12 B 1237 JEBI & K5 &
L7 A ZIENTIC BT HIBTHROYEEITRO HNT, &
LA A MANEZ T VIER B RRENO BRI S
hi-2,

& MPE DT Ly R—% 7 T = & MEAfiiL
EHKSRERD EE D 72012, ARDS ~OH HI A
HIFFE 7225, salbutamol DERIRAFE 512§ %784
0y BRI SR S N2 D, KRBIBGAER
TIRIEBREETLHEND 1/4 TH 5 326 BIZEo 7
Wi T D R 228 BB IR E - 72,

Z DMRBIBIEERI TH BRI Sz dkAm L L
T, 79R¥ 75574 v El OBRAES., =7
UG, rhaF—=, VYT v S Af
TR ITNHFHEEZRETV RV, F723UE
ARDS % v F 7 — 7 THEATHDO RCT TERYF > D
HHEPBE SN TB Y ZoRESHES NS, ikt
B BARDOEINZOWTHRRDPHIE SN D LT 5
b \As, BUKERIC BV TR 2 4 % % 3 3871
FAEL R\,

54 (54)

b

C N FE TO ARDS {HHEIIPUSAENER . BERBLE,
P bR SICERE B TR SN TE 2. ZOFE
BBELIELVDOTHA )N FREeroFHEzE
R USR-S ANIRFHE CTIIAFE LRV, BREPSZ
DG/ w58, HERNZ Lo THZ058)
BILE) O b ALV, REZCHROBIZBWTIX
B L TWRWA, R INICMA T, diiibs
HE & L7238 A1 MAPK % &0 ¥ 7 F URE L E,
T YTy AR EOBIETHER S S LR,
N B2 MR O A RS & 2 BB D TRRE S 70 &A% L
EHREE L TEL LT AZ L HIFEEI L S,

2 E X

1) Artigas A, Bernard GR, Carlet J, et al : The American-
European Consensus Conference on ARDS, part 2:
Ventilatory, pharmacologic, supportive therapy, study
design strategies, and issues related to recovery and
remodeling. Acute respiratory distress syndrome. Am J
Respir Crit Care Med. 1998 Apr; 157 (4 Pt 1) : 1332-
1347.

2) Bernard GR, Artigas A, Brigham KL, et al : The American-
European Consensus Conference on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical trial
coordination. Am ] Respir Crit Care Med. 1994 Mar ; 149
(3Pt1l) : 818-824.

3) Ware LB, Matthay MA : Medical Progress : The Acute
Respiratory Distress Syndrome. New Engl ] Med. 2000 ;
342 1 1334-1349.

4) HARWEIRSS ARDS 4 K54 AMERER A © ALY
ARDS BHDIzDDH A K I 4 V52 . B, +REIEA
H AR 2R 42%, 2010.

5) Annane D, Sebille V, Bellissant E : Effect of low doses of
corticosteroids in septic shock patients with or without
early acute respiratory distress syndrome. Crit Care
Med. 2006 ; 34 : 22-30.

6) Sprung CL, Annane D, Keh D, et al : Hydrocortisone
therapy for patients with septic shock. N Engl ] Med.
2008 ; 358 : 111-124.

7) Meduri GU, Headley AS, Golden E, et al : Effect of
prolonged methylprednisolone therapy in unresolving
acute respiratory distress syndrome : a randomized
controlled trial. JAMA. 1998 ; 280 : 159-165.

8) Steinberg KP, Hudson LD, Goodman RB, et al : Efficacy
and safety of corticosteroids for persistent acute
respiratory distress syndrome. N Engl J Med. 2006 ; 354 :
1671-1684.

9) Meduri GU, Marik PE, Chrousos GP, et al : Steroid



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

treatment in ARDS : a critical appraisal of the ARDS
network trial and the recent literature. Intensive Care
Med. 2008 ; 34 : 61-69.

Tang BM, Craig JC, Eslick GD, et al : Use of corticosteroids
in acute lung injury and acute respiratory distress
syndrome : a systematic review and meta-analysis. Crit
Care Med. 2009 ; 37 : 1594-1603.

Tamakuma S, Ogawa M, Aikawa N, et al : Relationship
between neutrophil elastase and acute lung injury in
humans. Pulm Pharmacol Ther. 2004 ; 17 : 271-279.
Zeiher BG, Artigas A, Vincent JL, et al : Neutrophil
elastase inhibition in acute lung injury : results of the
STRIVE study. Crit Care Med. 2004 ; 32 : 1695-1702.
Hayakawa M, Katabami K, Wada T, et al : Sivelestat
(selective neutrophil elastase inhibitor) improves the
mortality rate of sepsis associated with both acute
respiratory distress syndrome and disseminated
intravascular coagulation patients. Shock. 2010 ; 33 : 14-18.
Kadoi Y, Hinohara H, Kunimoto F, et al : Pilot study of
the effects of ONO-5046 in patients with acute respiratory
distress syndrome. Anesth Analg. 2004 ; 99 : 872-877,
table of contents.

Iwata K, Doi A, Ohji G, et al : Effect of neutrophil elastase
inhibitor (sivelestat sodium) in the treatment of acute
lung injury (ALI) and acute respiratory distress syndrome
(ARDS) : a systematic review and meta-analysis. Intern
Med. 2010 ; 49 : 2423-2432.

Anzueto A, Baughman RP, Guntupalli KK, et al :
Aerosolized surfactant in adults with sepsis-induced
acute respiratory distress syndrome. Exosurf Acute
Respiratory Distress Syndrome Sepsis Study Group. N
Engl ] Med. 1996 ; 334 : 1417-1421.

Spragg RG, Lewis JF, Walmrath HD, et al : Effect of
recombinant surfactant protein C-based surfactant on the
acute respiratory distress syndrome. N Engl J Med.
2004 ; 351 : 884-892.

Spragg RG, Taut FJ, Lewis JF, et al : Recombinant
surfactant protein C based surfactant for patients with
severe direct lung injury. Am ] Respir Crit Care Med.
2010 Dec 10. [Epub ahead of print]

Willson DF, Thomas NJ, Markovitz BP, et al : Effect of
exogenous surfactant (calfactant) in pediatric acute lung
injury : a randomized controlled trial. JAMA. 2005 ; 293 :
470-476.

Gadek JE, DeMichele SJ, Karlstad MD, et al : Effect of
enteral feeding with eicosapentaenoic acid, gamma-
linolenic acid, and antioxidants in patients with acute
respiratory distress syndrome. Enteral Nutrition in ARDS
Study Group. Crit Care Med. 1999 ; 27 : 1409-1420.
Pontes-Arruda A, Aragao AM, Albuquerque JD : Effects

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

AT 5285 $H1%

of enteral feeding with eicosapentaenoic acid, gamma-
linolenic acid, and antioxidants in mechanically ventilated
patients with severe sepsis and septic shock. Crit Care
Med. 2006 ; 34 : 2325-2333.

Singer P, Theilla M, Fisher H, et al : Benefit of an enteral
diet enriched with eicosapentaenoic acid and gamma-
linolenic acid in ventilated patients with acute lung
injury. Crit Care Med. 2006 ; 34 : 1033-1038.
Pontes-Arruda A, Demichele S, Seth A, et al : The use of
an inflammation-modulating diet in patients with acute
lung injury or acute respiratory distress syndrome : a
meta-analysis of outcome data. J Parenter Enteral Nutr.
2008 ; 32 : 596-605.

Taylor RW, Zimmerman JL, Dellinger RP, et al : Low-
dose inhaled nitric oxide in patients with acute lung
injury : a randomized controlled trial. JAMA. 2004 ; 291 :
1603-1609.

Adhikari NK, Burns KE, Friedrich JO, et al : Effect of
nitric oxide on oxygenation and mortality in acute lung
injury : systematic review and meta-analysis. BM]J. 2007 ;
334 1 779.

Perkins GD, McAuley DF, Thickett DR, et al : The beta-
agonist lung injury trial (BALTI) : a randomized
placebo-controlled clinical trial. Am ] Respir Crit Care
Med. 2006 ; 173 : 281-287.

Bernard GR, Luce JM, Sprung CL, et al : High-dose
corticosteroids in patients with the adult respiratory
distress syndrome. N Engl ] Med. 1987 ; 317 : 1565-1570.
Luce JM, Montgomery AB, Marks JD, et al : Ineffectiveness
of high-dose methylprednisolone in preventing parenchymal
lung injury and improving mortality in patients with
septic shock. Am Rev Respir Dis. 1988 ; 138 : 62-68.

Bone RC, Slotman G, Maunder R, et al : Randomized
double-blind, multicenter study of prostaglandin El in
patients with the adult respiratory distress syndrome.
Prostaglandin E1 Study Group. Chest. 1989 ; 96 : 114-119.
Abraham E, Baughman R, Fletcher E, et al : Liposomal
prostaglandin E1 (TLC C-53) in acute respiratory distress
syndrome : a controlled, randomized, double-blind,
multicenter clinical trial. TLC C-53 ARDS Study Group.
Crit Care Med. 1999 ; 27 : 1478-1485.

The Acute Respiratory Distress Syndrome Network.
Ketoconazole for early treatment of acute lung injury and
acute respiratory distress syndrome -a randomized
controlled trial-. JAMA. 2000 ; 283 : 1995-2002.

The Acute Respiratory Distress Syndrome Network.
Randomized, placebo-controlled trial of lisofylline for early
treatment of acute lung injury and acute respiratory
distress syndrome. Crit Care Med. 2002 ; 30 : 1-6.

(55) 55



201145 F 30 H

Drug therapy for the treatment of acute respiratory distress syndrome
Satoru Hashimoto, Natsuko Tokuhira

Department of Anesthesiology and Intensive Care
Kyoto Prefectural University of Medicine
Corresponding author : Satoru Hashimoto
Department of Anesthesiology and Intensive Care
Kyoto Prefectural University of Medicine
465K ajii-cho, Kawaramachi-Hirokoji, Kamigyo-ku, Kyoto, 602-8566, Japan

Key words : acute respiratory distress syndrome (ARDS), acute lung injury (ALI),
glucocorticoid, surfactant

Abstract

Acute respiratory distress syndrome is a syndrome with a diagnostic criteria based on hypoxemia and
permeability lung edema that arises from direct and indirect injury to the lung. Although technologies to
support ARDS patients have developed including lung protective strategies with mechanical ventilation in last
decade and contributed to improved outcomes, there is still a need for effective drug therapies for ARDS
treatment as mortality rates remain high. As far as decreasing mortality rate, no drugs have proven effective.
In this short review, we would like to overview current pharmacological treatments available in Japan and
give some perspective on the future pharmacotherapy.
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