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Z M rF R & 38 JE 1% #F (Acute Respiratory Distress Syndrome, i #§ ARDS) @ #© % & H 1~
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MAZFABET - & RBTFEM PP RIEKIEYRE T4 " s E £k k= ARDS | » "BMI>30
kg/m?, % TARDS & ff ke k o A PP KK A WA TA TAREOREES
" EEfE R 7 (driving pressure) & ; & " A4 4L | -

RATERA - REMIREBIE(REF (Acute respiratory distress syndrome, ARDS)
EABR T IETL (Prone positioning, PP)
{REEMHE KRR (Lung protective strategy, LPS)
PaO,/FiO, LAl (PFR)
BRI IM %2 5E L5 (Ventilation-perfusion ratio, V/Q)
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"REAGRE ) Dk T BRI ERERIE
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FIM AR RETE LL (ventilation-perfusion ratio * V/Q)
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i EERACMEBVRERIERETR o (C) REDEINEARFESRIZMERAIRIE - MOENRISIEER LSS
PE35E #0R%R ; PEAMER (transpulmonary pressure) RANBAFESRIBAMESRI®/ - AFRERIFNEESR ; A
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K— | SRRMEORRDTIMAZ BT IREER
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WA PEEPRE 1y A ﬁ%ﬁq 5 .
# (n) (cmH,0) hoy TEEP LPS ‘/J\H;f' (E3H| L Lee' Beitler® Sud® Park” Munshi'®
PE Hfi; (nmHg)  ™H9) (/Nk) 014 2014 2014 2015 2017
Gattinoni* 304  ALI/ARDS, 127 10 NA  FHT7/NF 60HECER: fFEL Vv v v v v
2001 PEEP>5 47K 57.2% 1B 51.2%,
p=0.5
Watanabe® 16 PFR<200, 166 NA . NA  BH6/NE  FENLLIIEN R \%
2002 PEEP>4 4R IR LR
RIEYIBRfTR W 2% 60 R BE
Ko
Beuret® 53 HHEMER H 326 NA <24  HH4/NF 28HMIEAAL Vv v
2002 H 7 AGHEALY H£60K Bl HEN12% 1
ARDS fik 50%, p=0.0018
Guérin’ 802  BREAMITIRE 152 8 & >1224 FHO/NE 28HEECHE: ffEL V \% % \% \%
2004 i (Hh a3 A 41K 324% » 1B 31.5%,
ALI/ARDS) p=0.77
Voggenreiter® 40 ALI/ARDS, 221 15 H <8 HEHILW/NE 0HFCE: LV \% vV oV \%
2005 PEEP>5 ET7K 48% 1L 15.8%,
p=0.27
Curley? 102 HE2M-18 100 9 F 8 FHI8/NE & T T OR: Vv
2005 W%, H£4K 8% {1 FL 8%,
ALI/ARDS p=>0.99
Papazian®® 26 ARDS, 1035 U5 fF 0 12 FHI12/MF HEGERWREPF 0V
2005 PFR <150 £LR LH IIRGEREA
BEYE
Mancebo' 142 ARDS,CXR4fH 105 7 <8 HHIT/ME 60HECHE: ffEL Vv \Y % \Y \Y
2006 SRR TR 101K 41.9% » {HEA 53.4%,
p=0.12
Chan'? 2 [WitwiimseE 109 B H <2 FH2W/NE 8HEER: LV % % %
2007 2 ARDS k44K 63.6% A 63.6%,
p>0.05
Demory™? 28 ARDS, 122 1 f 6 EHI12/\ HFOV ATHERFIREL v
2007 PFR <150 F1RK ERERZAAR
22
Fernandez* 42 ARDS 118 1 F <8 FHI8/E 60HETHE: ik Vv % % % Y,
2008 HENAE  38.1% » 1L 52.6%,
p=0.3
Taccone® 344  ARDS,PEEP>5 113 10 FH <2 FHB/NE & C R: OV v % v Y,
2009 83K 47.6% » 1L 52.9%,
p=0.33
Guérin® 474 ARDS,PFR<150, 100 10 FH <36 FGH/NE 28HETXR: HEL Vv \% v % %
2013 PEEP>5, H£4FK 16.0%  {JEL 32.8%,
Fi0, > 60% p<0.001

ALl = MRS (Acute Lung Injury) » ARDS : 2 IR 28 E B (Acute Respiratory Distress Syndrome) » CXR : [ig
EE X% » HFOV @ SR & =18 2% (High Frequency Oscillatory Ventilation ) » LPS : {### 1 #1458 5 1% (Lung Protective
Strategy) * NA : #E&F} - PEEP : H-5@KR5EE (Positive End Expiratory Pressure) * PFR : PaO,/FiO, ratio.
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Sud*® 2014 11 2341 1E 6 R PHREE M

i (LPS) YRS 5 IR B b i F PP REHZE LR T % (RR,

0.74; 95% Cl, 0.59-0.95; p<0.05) * f£534} 5 RIARBH] LPS FHHAFELCRIZAZH! -

Lee'® 2014 1 2246 [ PP ZBIEI-R K

(OR, 0.77; 95% ClI,
0.59-0.99; P=0.039)

Beitler?® 2014 7 2119  fHH PP HIEL KA ARIAL

(RR, 0.83; 95% Cl,
0.68-1.02; p=0.073)

Park'’ 2015 8 2141 I PP ZELR TRE
(RR, 0.9; 95%Cl,
0.82-0.98; p=0.02)

Munshi8 2017 8 2129  fHFH PP FEL- K K

(RR, 0.84; 95% Cl,
0.68-1.04; p=0.11)

5 H %52 PP IRFfHIEEE 10 /NRFE LL 10 /NRF LU F A
EAYFEL3E (OR, 0.62; 95% Cl, 0.48-0.79; p=0.039)

KSR (< 8 milkg) HHEFIIF PP SELREE (RR,
0.66; 95% Cl, 0.50-0.86; p= 0.002)

AR AR IRIE (LPS) ZELRIRIE (RR, 0.73; 95%
Cl, 0.62-0.86; P=0.0002) * & H PP12 /NI L FFET-3R
1K (RR, 0.75; 95% Cl, 0.65-0.87; P<0.0001)

15 HBEF PP12 /INRELL ESELSRIRIE (RR, 0.74; 95% Cl,
0.56-0.99; p=0.04) * H1E[¥ ARDS J i PP JEL-3K
#2I (RR, 0.74; 95% Cl, 0.56-0.99; p=0.04)
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+ E5MHEE (transpulmonary pressure)

[1]

—HEN]
A AE SRR 2 M55 B e
TR -

= RS

HHRRBR SR B AR PR MR, -

PR L s i A A MR B A T A g/ - (A (R o R

ANBEA -

Il (nondependent regions) F] HE 5 1My ML % 155
SECAR T R A R SR 1 I A e S T ~ I
FH ZE 52 58 2 SMEREE A B 24 - RS IER
WPk IERIL - BE] < FE -

£ ARDS F&f > {5 FHI TR W 08 - 8 AT R fili
ViN S = P e | TR =3 S = T | o )
il Ih [R]RF - SR By B8 7[RI 32+ B (T A9 I 37
SPATE AR IEME - KA S EAEERN " E
SRR BE1E A W) (ventilation and perfusion
mismatch, V/Q mismatch) ; - JlbFF - i PP (29K
A WIRH I 0 e A R KR I
{0l 24 FEBLIEIREIR] PP SRS MM SRR _ B 7 ~ Bl
W52 JJREERAD - B E AR E T
e R I S S SR T - B AR AR BRI - L2

fi ARDS Ji5 EBAE 252 PP JA¥E L - VIQ LLBIIAI L
ERSUGE (ANE—) -

FHMEVEREXNZEE 2 HEE
RERETEEIR

1t PROSEVA it 5 Wi B v - 28848
F PP AEEHMIIEARH AR L R FE AR - BB AR
53 B ks %F 1000 H 20.8 Eil 14.3 (p=0.06) - &4 R
8 & a7 B R4 >60 5% (OR, 1.53; p=0.002)
LLK BMI>28.4 kg/m? (OR, 1.98; p=0.004)% -
T8 FRHYEEAE 2 1R R B o A 1S58
H o Lee #5 B F PP AHEH T EARH 72 4R BRIE 2
OR J 1.49 (95% CI, 1.18-1.89; p=0.001)!° » i
Munshi HI 2% 1 i F PP 22 RR B 1.22 (95% Cl,



100 FH ERT

1.06-1.41)'® o J&R I 5 AE 6 FH PP 2 24 /NIRE 1Y
FEAE » T PR AR A 2 N A TR LA R il
g 26 - [ &MsEFH inverse Trendelenburg position -
Rt S B 52 PP R 3H = KR 284 - mITEE)
5 N = e Sl

1M 2 f SR e 1k [l g 4 A th 38 B PP A5
e EERENEFHZE - Lee FHMH
PP FHEHMINEARE ZE 4 BB NEFHZE.Z OR Fy 2.16
(95% Cl, 1.53-3.05; p<0.001)*° - ffii Munshi HI| 2
BIEFH PP 22 RR % 1.76 (95% Cl, 1.24-2.5)!8 »

Hu T 17 2 5% #1130 A 53 07 o 38 R i
FH PP AH S (P RA S AN & 8 0O s o ~ O P
#2802 LoDk BR 42 (cardiac arrest) 2 #4E 3K 5 De
Jong SE AN A BRI PP BB 2R FE & FE 4
U RKIMER - 3 T BAE IR 224 (lateral
decubitus position) FF#4E 27 -

H At PP 2 O B IEALTE « BB
i (enteral feeding intolerance) % 4 3 9-259% »
AGAEME ] PP & [ il 88 7 (6-8%) ~ B BS it ¥%
(3-12%) LU IETHIIEINE (1-3%) » #RiMiE et
BHE R 2 AFRAR S A 28 -

R BT BRE DL SRGEFE 2R Ry T L2 OF
THE » ERPRERME PP IFFESH N RIBSE A E T 1A
B#EE > T E AT PP R 2AZH B FF 1 L SRE 2 5
s 0 bR THRIRZHERR » LR EERENE 2L
BB IEHE - MAEER/E PP Rt H RBP4
R - RUEHNEKIMRE ~ (RIS SEGFE -

HELVBRARENTER < E R F
ARDS R EE CHFtmm H A SEE - B

XM : ARDS JREFER PP &R v RF
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S A

F] 2000 4F fxr 7 14 3 % 5K W& (Lung Protective
Strategy, LPS) W B &5 AL » AL TRT
[ %7 8.8%2° - [ T LPS AJ ek 3% ARDS JE
4 HMEFREREROT - SRR
(5 I (high PEEP) ~ {E ' IR 3 15 Ji B2 (plateau
pressure<30 cmH,0) ~ & & B B8 JJ (driving
pressure<15 cmH,0) ~ {5 S WL BB ~
BB » BESA S 28 (extracorporeal membrane
oxygenation)--- 5 - #K1M » & & H [ i R A %
VIIEFEHE 3E B ] LIS ARDS i FRIIZET 3R -
Lieuwe 78 Ry B BERYAS SR M REEE ARDS 98 FE 4% L
SBEMEEAR o FRRAIER A FIRE ey E
ERERIFER 30 o B R A - GRS R
B2 PP - SHETHBRI A HEREBE T - Nk
PP RIl e - #7 s2 HAMhGHE - siEF I = i FH PP
JEFHA UGS ARDS B SELCIIRRIR -

ARDS i B 12 B 5 v o R B Ry 4% 52 PP IR
P B ESE © Munshi 21 [ 8 78 ARDS Ji
BB PP i FERS B A - TR B PP
HEHE I8 USRI MR R - {H AR B ek B ARDS i
# (PaO,/FiO, LLA » fEif§ PFR » <200 mmHg) °
{5 FH PP & {5 7 36 % BE [ 1 9B 1© 3 18% (RR,
0.82; 95% Cl, 0.72-0.93)*® - & Bl 1Y #%5 R th 72
SRR R BEEEE > Sud 2T 10/
ARDS 4 i i F PP i B B ¥ IR 3l i - S8 B
PFR<100 mmHg HY9 432 PP H i KR SE T
# (RR, 0.84; 95% ClI, 0.74-0.96; p=0.01) » I 7F
PFR > 100 mmHg Ffi B RIIPREE FRESETSR » K
SrRTESEL - 5 PP BE T KSR R BB AT 1R
PFR<140mmHg*! - 2013 4 24 °F PP /A ARDS &

BBy i MR IR Bl A S AR 2 I
—  THRBEZIAT —  THREEZINT

(—) FHpsz PP
(Z) R PP RFREGEE HHEM 10 2 12 /[\FF
(=) PP & RRE NI IRIE (LPS) IR #555% E

(—) RN & B EE
()RR IMEREE{E R T
(=) Mkt bR

- TR R T

(—) FiFNRIZRIERHT ARDS
(=) BMI > 30 kg/m?

(=) DlgimA




A R A RAEH AR T 101

S 37 7Y PROSEVA Fifi % 5 i 5l B » AW A f8
5k 3%4% PFR<150mmHg 9 ARDS i3 3 - [ij2E
B ey | WO DR ey | LR I E R
£ 2017 5 ARDS J5 55 |+ » RIS A PP
IR EE ARDS i3 (PFR < 100mmHg)® - #7 |
A1 > ARDS B i - B PP IAIRIVEE
J7R © SR1M > BR T ARDS 7 B % BB FEAb
BT TERIRRERZE ) K TREARER
F . WA o BE LR ST
(FEPRANZRPY )

— ~ BRI AMERE 2 A F

PP Z A HE LR ER T - T LR
T RE RS S AR B IR AR AR
WESE - e 2 ARDS 171538 - 411 Gattinoni {£
2001 A9 R I R 38 B PP HERRE (K ARDS Ji
IR 4 » Guérin 1F 2004 4E A i 72 R 38 R BT
A PP YRR A0S (L - KIIEE A T R F
i ) BURES S EEAER2E ARDS 2% 12 & 24
/INFF I ERBRAEEESZ PP IAHE - SR HAS SR A 5
¥ PP REFE{EX ARDS EL- 7 - Mancebo 7£ 2006
ERIMRSE R R R i A A PP BURERI A S0 K
KimsIA TR H , S - SEEIBAER
32 17 /NIF PP - (R M ARE R s R
B PP #HIE T SREAK 1 - Taccone 7 2009 4
AIRFZE R R M H G OF T ORGE RIS RN |
1£ PFR < 100mmHg #H 5 {5 B PP #H 3B T 3R %
1K 5 = Guérin 7F 2013 4E PROSEVA HfF 4244 A it
BRIANBR S KRB RET - R
—HhfgerhEE PP AT ARDS JRiESELCHR 3 .

(—) RBERMENBRER

5 Guérin H 2004 42 BN HE S ke 0 A
AUEE  EREYIEE " K F ) B PP IIIFRH
HIEE E i - fRBln £z M e el - ¢
ARDS 2B A GREE £ 152 PP YRR H 6 /)N
WREZE 72 /NIFANEE (—) » 10 2013 4F Guérin 2
PROSEVA &l » A GRS 2 $2 52 PP YRR
TER2HET % 36 /N2 N ®  BEFFRRIR 235 it
RFRETEG - DL ARDS Z 4= 1% 36 /]NIF A Ry 5 RY S
T ARE B -

(Z) ERBHERMREA R REN 2 E

H Mancebo £ 2006 5| AZEF{# F PP IEf
IR BAKRZRIG I —EL28T - AR
AR RS B — A -

Lee 55 #fc T4 [0 JBH 11 5= [ 4% S IRt Gk 6 > 3%
B H PP I [ >10 /NIRF 35 Fh< 10 /NIKF 5
K 1Y 38 3£ (OR, 0.62; 95% CI, 0.48-0.79;
p=0.039)'? - Park & #f 14 0] B 8 i Bl £ % It 3k
B% » Hrh 5 @ HBEH PP>12 /N - 5340 358
Hif< 12 /NEf » FSSREEVRIRE B PP IR H{KSE

# (RR, 1.03; 95% CI, 0.91-1.17; p=0.59) * fii
i HI B REESE TR (RR, 0.75; 95% ClI, 0.65-
0.87; p<0.0001)!" - Munshi 15 1§ $ [ £ 8 & L
o WRTIFEORREE - BUREIA <12 /NEE S
At oK B K %8 12 3K (RR, 1.03; 95% ClI, 0.88-1.20;
p=0.72) » M PP > 12 /NEF & HIBAERERSE L
& (RR, 0.75; 95% Cl, 0.56-0.99; p=0.04)8 -

FREUE 2 SURR - FHHEARE H i PP 2 IFF
i - FE 60 PP B XHIIFH & (>12 /)
RF) » AIE SRR R REAH#ES - [RILERIE
TR E PP ZOFSSIE » 3% ARDS B ERAE
Fi PP /D45 H it 10 55 12 /]NKF -

(=) EHHREM R T R

2000 4 ARDS Network i HIE i1 & A F& 1Y
7 25 SR I (Lung Protective Strategy, LPS)
% » EARRVEBLR B WTHEERAN - M9 PP AR
REFMALL B (F—) T Z AR IERRE
3% B L Z8 & BF PP Bz LPS A HE ¥ ARDS i
FEIELCR -

Beitler SR #EE O 7 e g A S et s - 3%
BAAE 1 S8 A5 7 (< 8 ml/kg) # f F PP 2B 1K [k
1& (RR, 0.66; 95 % CI, 0.50-0.86; p=0.002) + {Hfi
F PP A B SR A TGS A TRRE TR 2 -
Sud AR MBI 11 R PE R B RGBS > TR 6 /R
& Of LPS fHAY I 9T 1% - BRI 6 F LPS I
PP HE N RESE T3 (RR, 0.74; 95% Cl, 0.59-0.95;
p<0.05) ; HHAP5 AR M H LPS#H » A H PP
Y ARDS ZELCHREH 7271 1 o i Park ATt
AAEEEE - Ha s a0t LPS PP 55
Fb 3 R RIS LPS (H2 1 H PP » #55RAEH



102 FH ERT

& OF(# B LPS 11 PP fHAYZE 1 SRHH B8 F % (RR,
0.73; 95% ClI, 0.62-0.86; P=0.0002) - B fifi fij PP
MARGHEEEH LPS fHASEIRARZ A =1 17 -

- BREASHEEZRETF

B 9 Uit 52 25 5 FFY PP X ARDS J% FEAZ 1 1Y
K7 B W g R - SRR AR B 2 s ZE KT
HHFAEF PP A ARDS 1715228 » {hikiz KA
W5% - Gt I thiRiss - 2 AR K T A 0 A3
R

(—) ARDS REZEREREE RAHSER{ER 1

mEE RS EE 8 EE L =
WA 53 A7 2016 4 1 H & 3 H K B B E & ff
ARDS #2532 PP i 2L 65 A » BB M 38
PR B A% 8% BB FEAZE (pneumonia severity index,
PSI) 5 15 ~ 1252 3% 17 16 7% DA Be B 8 Il {5t JBg )
(dynamic driving pressure) % 5% k5 60 H %6
T B EZ K F 2 - Modrykamien [5]312 43
BT 43 £i7 £ 5% PP 15 9 1Y B B2 ARDS 5 . »
L APACHE 11 score #575 ~ =1 JUEE (plateau
pressure) %2 51 LK B fE BR 77 (driving pressure) B
B R R CTEBR AR Z RT3 o fF ERl A
oI Ao o M B PR v ~ i 5 I 5 R o
/] PP ¥ ARDS {5H AT -

BRIV FIRIATAE " ARDS ji% 8 s
] PP I HERYEE IR T R0& - 4 A6 ETZE - mijak
HYEE BEE R S0 A PP B T B I5 R AH
b REREE SR RAREE - AR 2 HAE ARDS
Je B S W v S REL(SE ) PP BRL(ELAR R R A LR SR
R AR - 35 WA FR ARDS B 5 5 & 1Y
W B THER R - FUZ R R OB REE o By
ARDS &g B = AR o BhAh o BB Pt 2

" L AR S R B BRIt T ARDS
B AAEAHIE - BT B 5 APACHE 1
score ~ plateau pressure 1 driving pressure------
T BREFFHWIGE R PFR -

(=) ARDS BIR A 2 ek MNAZE
Lim fij & M 8 547 7 32 2 PPIGE 1Y
ARDS J5 f£ » H rf1 31 fi7 ARDS % [A] By fifi 3 K]

w5

=

1

F 0 S 16 A7 Ak il MK 2 - 28 BT 9 (K1 37
) ARDS 7F 232 PP 1% 0.5 /NFF PFR # 1L,
K BEIPP&R2/NEFAH#E LT PFR
FH 121 =49 mmHg 7% 158 =60 mmHg 5 #X
ifi » B ANKI SR TSR ARDS FE#25% PP 1% 0.5
/INEF » PFR BLEEZE L7F > H1106 =53 mmHg |-
F1 % 155 £91 mmHg * {H PP %% 2 /NFFAHEZ 0.5
/N R SE 2 BT o SIAMEREZ PP 12 2 /)N
FESEAL VAR AL » PFR 1 >40% & 5E 35 by B
# L7t Z53 ARDS B K Ry fiti A R 324 - 5
Z EFHERBI A 29% - i R R R fiti 71 K 22 By
63% ° #x LRI il SMMAI R E R ARDS 5
PPt PFR HUBESER IR - AVG KSR 2 /N PFR
TR e s 22 .

Pelosi th, 2 T K DLAY A5 5+t 1] B 1% i
£ 73 2 ARDS 95 i » Horr 51 A7 5 R Ry fii 9 ]
o SBhh 22 f7 AR il ANK 35 - FE R H - i
F PP 1A Folifi S MEIZR AT El ARDS FHEA SR
FEA - ERE LR IR 283 - R
i+ A W TR AN G 2 Il P Bl &1 RT3 2 A
Y ARDS * {#i ] PP 1G5 1% PFR RERE 2252 -
41 Rialp F22F Hiflg M U EE 15 f7 ARDS Ji5 82
% PP » flif"13 8 ARDS RRIR Ry R i A eig

AR - BT PRFRIZA AR - HEZIHSE
2

i b o fili S0 K] 325 B Y ARDS ¥ PP 5
ICHERIR ~ A WEREEK - ArlRe 2Ry
fiis P S8l A1 KL 52 5& B ARDS o B A 5 AE ) -
lii¥MAIZ2 ARDS ZARIMMSESE » T REED B2 % fifi
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The mortality rate of acute respiratory distress syndrome (ARDS) remains high. Not until the concept of
ventilation with lower tidal volumes was introduced in 2000 did the mortality rate lower by 8.8%. Prone positioning
(PP) is another important management in reducing mortality rates in patients with ARDS. Based on numerous
randomized controlled trials and systemic review literatures, prone positioning combined with applying early prone
positioning, prolonging prone positioning and lung protective ventilatory strategies reduces the mortality in patients
with more severe ARDS. High heterogeneity of ARDS patients results in different responses to prone positioning
treatment. We aim to summary the pathophysiology of applying PP in ARDS firstly and to identify factors associated
with survival benefits in ARDS patients that treated with PP. We conclude that the good predicting factors are
extrapulmonary ARDS, BMI>30 kg/m2, and ARDS with cardiomegaly. Besides, high APACHE Il score, high driving
pressure, and underlying interstitial lung disease indicate poor prognosis. (J Intern Med Taiwan 2019; 30: 96-106)





