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FoARARS BB ETARMKETE

B Houds — B PR BS pk BE AR ¥ AME R i R

HE N TABRIM AR TR - ARBEBBEFTEF - AR
%A B R, o R SE R — e SUBE SR T A 4A [ BR

f£ ARDS Loy A & - #:RFAE B A £ ARDS 9 Xk B Am AR B R % - R B EBHEBAT

# ARDS F#7 (BP 77 14 X ) & A K KH &

FA B BE T AR5t < % o M 2017 4F Society of

Critical Care Medicine #= European Society of Intensive Care Medicine 7% T »A &£ ARDS 1 f #8

Bl BE o Sdo A 7E R 0 BE R B DR 0 PR R AR AR Fo A

VER BB -

RaAsEER -
¥A[EES (Corticosteroid)

ok T IR % E R {5 BF (Acute respiratory
distress syndrome * ARDS) J/A 1967 4F-FH Ashbaugh
FALEH - il A AR R AL B S
WEAS  EMEARIMA - L204%KFH
2 IG R SR IG A DLdk 3% ARDS U TE TR » 411 low
tidal volume ventilation? ~ prone position® ~ muscle
relaxant® % o SR » J& 7 MERZ (o FEIERE - (74
SE G o ANSCE[E1RE ARDS 119 5% 28 B SR {58 F 4
MEIEEAYELE - ERREES - guideline ~ & / HIR
FIEER °

ARDS 3§ ER A [E Bz

ARDS 2 ifi & %% 4 %% % [ B H 1% 1 —
S E Y AL - B R Ay 5 B L Ry diffuse
alveolar damage® » 2 Eil [t innate %% 4 fll fitd 3= 22
s neutrophil ~ macrophage % - Adaptive % %

B G Ak R BE M 45 T A R 4G @

SR EBIE{RAF (Acute respiratory distress syndrome)

# - #F % cytokines » 4[] tumor necrosis factor-
alpha (TNF-a) ~ interleukin-1p (1L-1B) &t #3 i
THEIEMMAMS - /£ ARDS FIKfEh » M1 7
J%¢ bronchoalveolar lavage (BAL)® 9 inflammatory
cytokines A& T 5 - B THIR o FHE B S E
#% £ glucocorticoid receptor (GR) » & 4= K&
(genomic) F1FEEE X (nongenomic) ZUHE - X Tfi #11
HIEE & 5 M HH nuclear factor-xB (NF-xB) J& 1R
genomic XX JE ° - 2002 £E Meduri % 3 - ARDS
B4 7 RIBIARIEEAVIRA - 46 TR R R
methylprednisolone % * Ifll7# cytokines + ACTH »
cortisol FUEFERT NF-kB & » FHfFREAL - R
R [ B O 2 2R [ B A% 1° = 2005 4 Medluri FE 4
[X] sepsis 5 |2 ARDS 19 AMKTH% 53 s —#H (2K
Z#H improvers ~ R - 1775 #H nonimprovers-
survivors » K I ¥ - R 17 & #H nonimprovers-
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nonsurvivors) » HHEGEERY GRa (& TEESS » A
I NF-xB FIKZ A EE %€ » 1l cytokines
TR MM R E - REEMAN
NF-kB 3 E AL - (248 5 SR cortisol 2 KUK
PR E A YU - RIS Adrenocorticotropic
hormone (ATCH) 2 cortisol FAJJEEE[KIEE 7 (stress)
e » FRIETIRIEIG R -

FEE A2 A& ARDS HIAEE

1€ 1980 4 X #2 Bl A K %5 [l % 68 H AE
ARDS - 3T 3% 45 B il — 25 meta-analysis'®?’
SR B A JE 5] 2 2 75 0] LR (K ARDS HY3E T

B A S

& » R[EY meta-analysis 15-EHANEI S o
LAY IF 5 58 FH K B &= %5 B methylpred-
nisolone 7£ #] A ARDS 5,21 ARDS Ja\ g i 9
A BASE AT LIRS FERG ARDS (Y28 (23R 1819
B A R 2020 (e — ) o BRIEBHEHIYAUR - 2%
BIRSE - T 58 M I ARG ZE SR ( BIMEA
= RFFAEERE ) SEA RS - (ARDS #
% 7 K14 )%23 o Horh Steinberg ZE A B9 B 5% A
L BIRZECEERIR A 2 HR AT
1E ARDS14 K & 7 i F methylprednisolone A~
i S 60 K FE 1 =8 (FH A B2 HH 35% - ¥ A
8% » P {E 0.02) B2 180 K 3 1C 3K (%8 & B 41

FR— : £/ methylprednisolone BYBE#¥IEREEE (randomized controlled trial)

, . . N FECANE 2
TR s (A s ) (A HH1) ok
1987 ARDS Methylprednisolone 30 mg/kg Q6H for 24 hours. 50;49 30/50; 31/49* 18
1987  SepsistARDS  Methylprednisolone 30 mg/kg Q6H for 24 hours. 50; 38 26/50; 8/38*1 19
1985  High risk for Methylprednisolone 30 mg/kg Q6H for 48 hours. 39; 42 11/25; 6/14*2 20

ARDS
1988  Septic shock Methylprednisolone 30 mg/kg Q6H for 24 hours. 13; 14 9/13; 12/14*3 21
& ARDS
1998 ARDS tK Methylprednisolone * 2mg/kg loading » day1~14 2 mg/kg/ 16; 8 2/16; 5/8*3 22
lung injury day * day15~21 1 mg/kg/day * day22~28 0.5 mg/kg/day *
score Rz day29~30 0.25 mg/kg/day * day31~32 0.125 mg/kg/day e
6 /NIFAG 5% o AT LA R - BlES 7 — R — R IR
B o HHREAT 14 ROEHE - HIBEES 15 K -
2006 ARDS 7~28 K Methylprednisolone * 2mg/kg loading » day1~14 2 mg/kg/ 89; 91 26/89; 26/91*4 23
day * & 6 /NIF#A2E - day15~21 1 mg/kg/day &F 12 /]NEF 28/89; 29/91*5
FEgE o INSUFAEE 21 K - H L H 0PI 48 /NI -
QUM 4 K B30 e P R T o B8 308 2 BT K4S ~ septic
shock B2 ATLAH FWP0R 48 /N » HIF 2 K &5
I[P -
2007  ARDS/[NA 72 Methylprednisolone » 1mg/kg loading * dayl~14 1 mg/kg/ 63; 28 15/63; 12/28*3 24
/NEF - 66% & day ° day15~21 0.25 mg/kg/day ° day22~28 0.125 mg/kg/
Bt sepsis day ° FFERFEAGEE - o DIOK » BlfGF—RKR—XR
R - FRREAET 14 RTRE - RIBEES 15 K -
2013  ARDS /]NiA 48  Methylprednisolone » 1mg/kg loading - dayl~14 1 mg/kg/ 18;9 0/18; 3/9*1 25
7INEE day ° day15~21 0.25 mg/kg/day * day22~28 0.125 mg/kg/

day  FEEFLERSE - #5PTLICIR - G —RK— KT
BRI - PEERZiT 14 ROARE - RIBREES 15 % -

* 145 RIELTR -
*1 114 RIELCHR o

*2 P RIPRIECRESE

*3 1 {EFEIELCR o
*4 1 60 KIELR o
*5 1180 KIELK -
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44% » HIITHE 12% - P {E 0.01) & & AR
1 - FHEHY - 2 1E ARDS7 £ 13 X2 6
methylprednisolone H: 60 K %€ 1= 3R (3 [ FZ fH
27% » ¥ HiHH 36% + P A 0.26) Hi/E 180 R3ETC
B (FHEME A 27% - $HRH 39% - P{H 0.14) 13
R RV - Z &2 BIE R TR R 2 &
¥ methylprednisolone FIFE ARDS FLif - #5317
A DARHESELC R 245 .

IR F B 92 f# B hydrocortisone (£ —) »
1 methylprednisolone FYIfF 52 AHEL » #7519 K
Fowrd ~ A EEARK - FIREE A & OF B e ok
T, 2027 i EE OMUE 27 Bz ik T A i 2% 2990 -
ARDS 1 % Ji5 IRf [ 0 A /2 3 = b 2 80 12
J¢ o 1E Annane FURfF5E » R MT 88 8 - 25 R
corticotropin test %45 X & (nonresponders) {5
hydrocortisone ] DIRESET -

Cohort study H » BA[EEZAY FHE ~ BFHE ~ 5
e ARDS YR K] - A [EIRIHITFEAE o e 22 5
ZHMA (R=) o [FA—EWFFREREEER %R
A — 333840 o G IREHE G R LI E T 4
i 34 95 3741 o FE HINL 5 ff ARDS IR I 4
W] P e B B s A g 3B g 38740

B — e A o R T o 2 B ] i m] DL

IZ% 1&%‘11—:;}3 22, 24-25, 28-29, 36 Y:[—:‘ meta'analySiS y
Peter S A FRHHERE “TIEE” RRHEZECE 12
A == A1 BH e 2% 7 1 [ B2 R (K ARDS 2B T
131417 Horita % A fETE i H 2 75 TR SE
USRS 3 - I publication bias [ %¢5E 1° -
Ruan 55 A 5%0F % S| A FE 3% R 7E ARDS »
BB A R RIS F 1° - 45 25 meta-analysis
HF AN [EIAG BE RIS (K A R R R )
Ry (R —RE A AR i 12 1510 - (HIE = R st B
[ i 2 A5 A ARDS SE TSR am Al A AHIE o
Peter'? i Horita® &} {45 ¥ Bernard BYRF52iH 1y
FH 24 [ i 75 % ARDS'® » Ruan®® HI[ 2 K DU & ok
P B 0 JU R [T B2 A A SR BT A A SR SRR ET -
Horita® ifi K% randomized control trial (RCT) =
cohort study 43 FHZF HFE T3 - Ruan'® i cohort
study 3E (SR AT AHER 7Y AR meta-analysis
A TR Z RIS » H g A HIND i K
ARDS i [ BEr = faffge 3840 -

B T IR1C3R - HAMAYLT R {E meta-analysis
Hh 3 SR 2 o JE LA BE B0 FH AT DR AR P 0k 215 5
FH 2K 8 121317 %K Multiple organ dysfunction
score (MODS) Score®® - #% {£ 1) PaO,/FiO, ratio
(PF ratio)®® ~ A g s B R8T - EME B

K : {#F3 Hydrocortisone BYEEHE¥1#25{8R (randomized controlled trial)

. . N ABYN s 2%
14
T ik (A BERD) (PR D) B
2006  Septic shock +ARDS  Hydrocortisone 50 mg Q6H +9-a-fludrocortisone 85;92 49/85; 62/92* 26
50ug QD, 7 K © 53/85; 67/92*1
54/85; 67/92*2
2016  Severe sepsisor septic  Hydrocortisone 50 mg Q6H 7 X ° 98;99 22/98; 27/99* 27
shock +ARDS, 12 /]x
fRFIA
2012  early ARDS Hydrocortisone 100 mg Q8H 7 X ° 12; 14 2/12; 7/14* 28

2005 e EE il AU

2011 kEEAUAG A

Hydrocortisone 200 mg bolus 2 # & K #& T 23;23
240mg EFEMERT: 7 K (45/]NKF 10mg) -

Hydrocortisone 200 mg bolus & # & X #& F 40; 40

0/23; 7/23*2 29
0/23; 7/23*1
0/23; 8/23*3

2/26; 6/34*4 30

300mg AR 7 K (/\N’F 12.5mg)

* 128 RILLRK -

*1 : EERS IR -
*2  {EFEIELER o

*3 160 KILLHR -

*4 1 RUPRICCRTE -
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7% B A S

K= BAEEEHERIAZ (cohort study)

e 5 N FANYN G
i B Fi (AN BERD) (FPA S 2E) 2
1985 ARDS RHIR - 53; 34 39/53; 18/34* 31
1997 ARDS Methylprednisolone 200mg bolus, 2~3 mg/kg/day (Q6H #& 9; 34 4/9; 17/34*1 32

T HEWE - ZRHORSEY) - 4t 6 R -
1998 JEAMG SIRE  SETEMEFIFIRES 15 REskS TRARIREES 8 K - #UAAH 13;18 5/13;12/18*2 33
fJ ARDS HEHIE Y 100~250 mg methylprednisolone - J33 1~3 K
TR Ry 80~180 mg ¢ ARERE W E:
2000 Primary acute SEYIAEE IR 28 9.7 K44 T methylprednisolone » F 16; 15 3/16; 3/15*3 34
lung injury B B4 80mg » Hi_EAG T 40mg » LR FWIRE - EAR
M as SRS REL -
i 10 KR
2003 N ERFIDFESE O RER - 60; 17 43/60; 9/17* 35
FBY) ARDS
2005 Ffliitk ARDS 72 B ARDS 37 %l #& T Methylprednisolone 2mg/kg 12;8 1/12; 7/8*2 36
loading » 2% 2mg/kg/day * 57~/ INEEFGEE - HE dyspnea
Bl s g BriG IR - PR 4.5 REAMGIRE -
9 9.5 RIKIRBGEIEH IV methylprednisolone ©
2009 ARDS AR - 30;147  16/30; 54/147*2 37
2011  HIN1 &6f 48 A ffi F hydrocortisone » 31 A i F§ methylpredniso- 83;125  28/83;21/125*2 38
ARDS lone » 4 Af# [ Prednisolone - A %@ %% 3.2£3.8 K
E T - EIEHIE (ZFHE hydrocortisone)328+160 mg °
RS 157117 K -
2011 HIN1 &ff 100 or 200mg hydrocortisone bolus » Z # % K 200mg 14;3 6/14; 1/3*1 39
ARDS hydrocortisone #8147 (5 1 &5 A #1451 ) - ARDS
0~6 RBEALGH A » AREARTEIHREL -
2011  HIN1 &6f fEE R HAND S5 A 68 P ] 5 o A R B 8 0 R 46; 12 7/46; 0/12*2 40
ARDS ARDS KGRI -
2002 ARDSEHIE  Methylprednisolone ARl Jz 5 F K 8 14; 34 6/14; 25/34*2 41
R ws ke 8 K

* 1 RERIELCRESR -
*1 RS BILTE -
*2  EBEIELR o

*3 130 KILLRK o

WEoE o - %8 [ B A] DLAS 2 #3AK AY lung injury
score?2?427 v i {f, MODS score???® « ELHAT
2225« REARINPIR, 2 58 FH K B 222429~ A s
%3&%& 23-24 $§{%B{j PF ra_ti024,27,29-30,34 N Egﬁ%
BB O s% (G H 2 C-reaction protein)?>29-30:34
Bl S X Sediess 252930« BLdb /b iy S &
FLGIp IR 2% 2B 2 RT e B0 K
5 IR 2 4 LA 2930 ~ (I 8% 4 ARDS?
12K Sequential Organ Failure Assessment (SOFA)
score®® ~ #% /b f multiple organ dysfunction

syndrome HJ A 0

2 B Ve A R A B2 OE R & A R E R &
J& 42 - Meta-analysis {1 =5 & B EI7E AL
o3 Hi7 131418 o peter’® B Tang™ 38 b %4 [E B f:
e EL ~ neuromyopathy ~ major adverse
events ° Raun Y4347 » FLRRHY RCT #fi a1 ZH[E i
1A B Rk 4L Ja\ B 0 {H R RS cohort study 2%
S R ] 5 1 T R e B SR o M B BT 5T
i A BT SCELER B o S [ % AR BRI
FHA LR o 5 e B o ) 4 ] e oK BH BE RS I
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By 18212634 o A5 MG HI R TR B TR 4RSS - 40
IR 23 AHRE AT 7 22 BY, intensive care unit acquired
infection/pneumonia® ~ myopathy?® » neuropa-
thy? ~ amylase Ft& 2 ~ 8% & fE 2755 - {H
G LEFST - R[S EE A A L O B E [ T i A
25252930 o fH 35 SLRFF TR HEBR IR (045 « T BN
Y R B8 0 5 A 1 Rk e 18192324 herpess zoster
JR G 18 Bl R AR e 22~ TR AR A R 30 -
T2 5 FH RS2 AT REZE AR OF B FE AV IR T - 21K
gé':F'EI"JrW_A 18-19,23-24,30 J:;ﬂ%,{% 18-19,22-24,29-30 E
IS8 H A G I I 1922242930 (g i
I 232430« I ERIA 2 R R SRR T R
2324 lnuman immunodeficiency virus (HIV)?* ~
immunosuppressive therapy?’=° ~ severe immuno-
suppression?® ~ FEAH fEE 2524~ LR PRI BE PR
s 19 EE YRR EHHEBRES] -

T8 e SEIS BN EI AR R - bR T FAYE
I B A~ & BFRIANIE ~ R AR BEAR A
4h > WEFIGIEFTE ARDS B3 4 B E AT 74
A RE S o KR PR ZE RV BUR A B
American College of Critical Care Medicine A
2008 4 73 5% £ F #A B E2 9 ARDS (PF ratio 7\
T2 200) B2 AE 14 K A& A fEF) ARDS /] “F
FERE ™ rh SR S AR A i o R ER 08 weak
recommendation » moderate quality evidence**
2017 4 H A guideline £ # ARDS fif F %4
Fi - 735558 % weak recommendation * moderate
quality evidence® - 2017 4F Society of Critical
Care Medicine (SCCM) #1 European Society of
Intensive Care Medicine (ESICM) % $1 % 5 HA
(14 KA ) B-REEE ARDS (PF ratio /M2 200) fif
FHEEIEIRE (RVY) - 225855 % conditional recom-
mendation * moderate quality evidence 46 - & #&
FIEEERER NI guideline BRI RAARE - BEEAT%
it ARDS f5 A2 2 A 55, - 2016 4 BRiE
2t - BREMME K EERY 1Img/kgmethylprednisone
7£ ARDS - Lt %1 17.9% - B[l fifi 4 severe ARDS
(PF ratio /NFA 100) FEf1 23.3%% - H AR 7E 2017
FHRYFHZE » 89% BEAMTE ARDS R {57 A % [ i -
{HE 31% HFLEK sepsis 5[#£ 1 ARDS » H4h
38% i FI Hi =k pulse therapy*® - 2017 £ R

guideline’>*® 2 A & UM B ATIET A ARDS fitl Fi4H
RO AEE - TR BRI SE AR -

EI B+ 2 B2 ARDS WYFEZEY G 2 I 7R
21 A EFll#k 52 A JJ7% 3K (prone position ~ extra-
corporeal membrane oxygenation * ECMO) ~ <&
$RHUA (ECMO) ~ B IR A #8H# (high-frequency
oscillatory ventilation ~ recruitment maneuvers) #F
EAEBEH LR —KPHEE - 1Ty Hig seyaht e v]
HEAH 2R Y B E Pt 0 00 4° - 4891 T » bR
T WLPYF& st A ] DUAE B =5 09 ARDS 7 2R I it
A4 A 75 R 5 I (aspirin ~ 4 B 1 salbu-
tamol ~ recombinant human keratinocyte growth
factor » Rosuvastatin » Simvastatin) &% 5 15 £
L N RR % - £ ARDS 15 FIEE Bk T
AJ DURE 2 A P 2 B B == U Y OGS ~ £2 R
,@E'é: N T%Ei%ﬁﬁﬂ?%fﬁ}%% 12-13, 17, 22-25, 27-30,34 , _@‘
ATRER] DAY A SETCK £ ARDS i FH A ] A
%?El %i-buﬁ{';%%ﬁ'ﬁ 13-14, 18, 21, 23-26, 29-30, 34 .[H:

2RO : Methylprednisolone FAIR R HARRE ARDS FH KB

2 ARDS*®
HHAE®E ARDS
HEF R, fhZEHA - BIR *?

Loading dose Efifl& 30 /r##fa%E 1 mg/kg

55 1~14 K %3 P2 1 mg/kg/day

5 15~21 K FiEMEAA%E 0.5 mg/kg/day
55 22~25 K Fi@MEA53E  0.25 mg/kg/day
% 26~28 K FHEMEAS%E  0.125 mg/kg/day
KA ARDS*

AT TR R+

Loading dose BT il& 30 /r##fa%E 2 mglkg

55 1~14 K *° FH@MEAa3E 2 mg/kg/day

55 15~21 K FrifilEA5%E 1 mo/kg/day

5 22~25 K FHEMAGEE 0.5 mg/kg/day
% 26~28 K Fr@EMAA%E  0.25 mg/kg/day

* A DUEAL AR EE - TR TR [1AR Prednisolone -

*2 : FHAEBSEE ideal body weight e

*3 1 HNER 1~14 R - SERBREIES 15 K -

*4 1 7% (1) i ARDS & f# F methylprednisolone » K
#80 (2) 53 ARDS fifi ] I3t methylprednisolone
AEEEE » (a)lung injury score 73 BRI Nk —53
B (b)PF ratio 2iz/MA 100 ©
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A IEIR B TAE 90 ARDS JER % ) — 8
7

o
B

2017 4 1Y W9 = guideline 72 & methylpred-
nisolone 1-2mg/kg/day*® > methylprednisolone 1
(early ARDS) 5 2 (late persistent ARDS) mg/kg/
day (RPY )* o 57 I REH AAY guideline iARH
W E 2% » {H SCCM/ESICM ik A 2-4 58 » If
TSI R R BRI EE 10 o SR AR SR -

— ~ JH[E EEHYE$EE © methylprednisolone L
hydrocortisone potency 5 ~ ¥f cytosolic ( #ff%A
B~ B R ) GR affinity 7 %0 5 Lt pred-
nisolone » R BRAYIER AR = ~ AE ML 2 R IRF A
A 5L o TEWFSEERET I+ {55 A methylprednisolone
(28 X ) R hydrocortisone (7 X ) fy K 8 th R —
B - HRTIG2 A 9E LR R ¥ ¥ ARDS YRR
EREER -

T~ PR RIRAY GR R NF-xB 2 BRI (E
F - B A JE B EE Y genomic effect = [fij genomic
effect 32 % cytosolic receptor saturation FJ522% -
cytosolic receptor saturation 7£ prednisolone %K
30 %] 100mg B 23T 100% » 5% fi% £ 1Y genomic
effect® o

=~ HARR : ARDS By AHE PR - HH
SRR B R A R EECE > B ER =
5 IRF [ 2 [ B Y B FH - Methylprednisolone Y
RCT # 4 FH 2-4 AR - HRTWIR A 9eER
Z15%5 methylprednisolone AYSEFRZ & 71T 53
— T ¢ A0SR PSE K methylpredisolone By 7
A TR R A SRR g 2 %%

VY ~ 58 9% A : guideline 12 5 $& K¢ I 46
ARDS J Ff AN f5E P BRI B2 - ELZ00 i T P e
15 LE b ST I IR T HR AR B0 P A ] B mT E 8 A
DFRIERTIREE » fERIRKE R L BERARS
S PR - mTRE R A B9 AR LA
B - Z iR % SCCM I ESICM 7 - EH 8
o P 2R [ B2 09 s AR BE LS - (1) (14 K
A ) F H B B ARDS(PF ratio /N2 200) » (2) B2
fa T H AR ME BT 75 % » 40 ¢ low tidal volume
ventilation? ~ prone position® » muscle relaxant* {H

ARTIAR H L -

B A S

FiEiam

T H AL B S A L 2R - ARDS i i 2]
i 1 R 8 0 AN R - L0 B RO ICAE T E
(G - BESR RCT K% 38 B H % [ i
A IEIER - ERER B FT E E H 5R
[A] - SE BERE I IRRE - AR I A RS
BEts ~ I E e ~ 1R RN - SRR
IR AN R -5 - 4G T 2H I AT RER S HLA
e HE o L ARDS [RRTR % - A IEFE R
TP ARDS S8 [ R 5 A SORE -
HINL 5[#ER ARDS {5 FHEH[ERS & AR Inse
R o CEANMERE R - B P aops - HE
A HE LIRS v] DU TS E —E AR -
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The Role of Corticosteroid in Acute Respiratory
Distress Syndrome

Shih-Feng Huang, and Ming-Lung Chuang
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Acute respiratory distress syndrome (ARDS) has been described for more than 50 years. Many treatment
strategies were proven to reduce mortality. However, general prognosis was still poor. The use of corticosteroid in
ARDS is controversial and clinicians have debates about its use. In this article, we would review some literatures
and discuss its role in ARDS. Small group of patients in a number of clinical trials had proven to improve mortality
in early ARDS. Guidelines published by Society of Critical Care Medicine and European Society of Intensive Care
Medicine in 2017, suggested using corticosteroid in early treatment moderate severe ARDS. Clinicians should select
the patient group and timing carefully to avoid the possible side effects and comorbidity of corticosteroid as reference
above. In addition, corticosteroid should be avoided in influenza because it would increase mortality risk. (J Intern
Med Taiwan 2019; 30: 305-313)



