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= Abstract =
Acute Respiratory Distress Syndrome in Respiratory Intensive Care Unit

Seung Hyug Moon, M.D., Sang Hoon Song, M.D., Ho Seuk Jung, M.D.,
Dong Jin Yeun, M.D., Su Tack Uh, M.D., Yong Hoon Kim, M.D., Choon Sik Park, M.D.

Dept. of Internal Medicine, Soonchunhyang University, Collage of Medicine, Chunan, Korea

Background : Patients with established ARDS have a mortality rate that exceeds 50 percent despite of inten-
sive care including artificial ventilation modality. Mortality has been associated with sepsis and organ failure
preceding or following ARDS ; APACHE I score ; old age and predisposing factors. Revised ventilator strate-
gy over last 10 years especially at ARDS appeared to improve the mortality of it. We retrospectively investi-
gated 40 ARDS patients of respiratory-care unit to examine how these factors influence outcome.

Methods : A retrospective investigation of 40 ARDS patients in respiratory-care unit with ventilator manage-
ment over 46 months was performed. We investigated the clinical characteristics such as a risk factor, cause of
death and mortality, and also parameters such as APACHE II score, number of organ dysfunction, and
hypoxia score (HS, Pa0,/FIO,) at day 1, 3, 7 of severe acute lung injury, and simultaneously the PEEP level
and tidal volume.

Results : Clinical conditions associated with ARDS were sepsis 50%, pneumonia 30%, aspiration pneumonia
20%, and mortality rate based on the etiology of ARDS was sepsis 50%, pneumonia 67% (p<0.01 vs sepsis),
aspiration pneumonia 38%. Overall mortality rate was 60%. In 28 day-nonsurvivors, leading cause of death
was severe sepsis (42.9% ) followed by MOF (28.6% ), respiratory failure (19.1%), and others (9.5% ). There
were no differences in variables of age, sex, APACHE II score, HS, and numbers of organ dysfunction at day
1 of ARDS between 28-days survivor and nonsurvivors. In view of categorized variables of age(>70),
APACHE II score(>26), HS(<150) at day 1 of ARDS, there were significant differences between 28-days
survivor and nonsurvivors(p<0.05). After day 1 of ARDS, the survivors have improved their APACHE II
score, HS, numbers of organ dysfunction over the first 3d to 7d, but nonsurvivors did not improve over a seven
-day course. There were significant differences in APACHE II score and numbers of organ dysfunction of
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day 3, 7 of ARDS, and HS of day 7 of ARDS between survivors and nonsurvivors(p<0.05). Fatality rate of
ARDS has been declined from 68% to less than 40% between 1995 and 1998. There were no differences in
APACHE 1I score, HS, numbers of organ dysfunction, old age at presentation of ARDS. In last years, mean
PEEP level was significantly higher and mean tidal volume was significantly lower than previous years during
seven days of ARDS(p<0.01).

Conclusions : Improvement of HS, APACHE 1I score, organ dysfunction over the first 3d to 7d is associated
with increased survival. Decline in ARDS fatality rates between 1995 and 1998 seems that this trend must be
attributed to improved supportive therapy including at least high PEEP instead of conventional-least PEEP ap-
proach in ventilator management of acute respiratory distress syndrome. (Tuberculosis and Respiratory Dis-

eases 1998, 45 : 1252-1264)
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Table 1. Demographic characteristics of 40 ARDS patients.

28 days-survivors

28 days-nonsurvivors

N 21

Age, yr(mean) 64
Male, N 13
APACHE 1I* 22.8+3.1 24.6£5.0
MOD? 2.1+09 24+£1.0
Parameters at ARDS identification

PAO,/FIO, 12444474 116.8+52.9
PEEP 7.4+4.6 4.7 £4.5*
V: 417.6+97.0 425.2+106.1

*first 24 RCU hours ; *p=0.021

Table 2. Clinical conditions associated with ARDS and mortality based on the etiology of ARDS

in 40 respiratory care unit patients.

Clinical condition

Mortality

Sepsis 50% (20/40)
30% (12/40)
20% ( 8/40)

Pnemonia

Aspiration Pn.

50% (10/20)
67% ( 8/12)*
38% ( 3/ 8)

*p=0.0021 vs Sepsis

(217.7)4 2 64.2( £12.5) A2 zlol7} /I (p
=0.214), FTzbol Adatels Tt BHIEE
Y25 F YAZA APACHE II H4e 242t 22.68
+3.09 % 23.86+529 ow, Aiik Hp
(Hypoxia Score, Pa0,/FI0,)& Z}z} 124.35 +£47.
41 9 116.84+52.90, A7 1&445E 42 2.11£0.
94 @ 238+1.02/4% <%FFEol Holx U
(Table 1). FAEEFIIEET TN 2E G4
HYEZF 50%(20/40), #H 30%(12/40), &
H¥ 20%(8/40) 0|t (Table 2). HEF T44
& 3347} 124, g3 24, 2374 24,
o4 4diQict. 28U -AETE X3t AA AMLE
& 60%(24/40) 5o 28Y-APREoA Al
& Zzt H@Fol 43%(9/21), vhiAARrIRHe]
29%(6/21), EFHHo] 19%(4/21)¥ct. el
Qlo] 10%(2/21) & ole &4z F4+2d ¥ 2o

Holyr}. 28U-AEToME ZIABEAHLE
¥ HES € oheddrisdes 94HY 9 6218
ol AelE YA, § oA 71Ee] o] o2}
5o} ZRHo2 60U AFLEAT. 28U -APgE
oA HAAPLU L 8.4(£7.0)YolA L BHEFTE
ST A 7Y ool AME A9t 62%(13/
21), 25l 81%(17/21)rt. 28Y-APgEdl
A EPPLE APTES HEFA 50%(10/20),
HiE 67%(8/12), FU4sIH 38%(3/8) o
53] sdold HAY FHIEFTIIFIAAN AM
&o] fsA EdtH(p=0021)(Table 2). A}
g BAZEET FETEANAN JAwdENE 2
&8 33%(13/40) 2w, FEitel Aol= Y
704 o) nFFNM APFEL 67%(12/18)= 70
Al mleke] 41%(9/22) ¢ g f-2ldA 2o (p
=0.029)(Table 3). YETNA FEA4L AUL &
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Table 3. Clinical characteristics influencing mortality

Mortality x*—p value
Age, yr 66.7% (12/18)
=70 40.9% ( 9/22) p=0.029
<70
APACHE 1I (first 24 RCU hours)
>26 80.0% ( 8/10) p=0.0001
<26 43.3% (13/30)
PAO,/FIO,, DAY 1
<150 53.3% (16/30) p=0.0001
2150 50.0% ( 5/10)
PAO,/FIQ,, DAY 3
<150 65.2% (15/23) p=0.0001
>150 23.1% ( 3/13)
PAO,/FIO,, DAY 7
<150 60.0% ( 9/15) p=0.0001
>150 13.3% ( 2/15)
MOD, DAY 1
>3 41.2% ( 7/17) p=0.1403
<3 47.8% (11/23)
MOD, DAY 3
=3 66.7% (10/15) p=0.015
<3 39.1% ( 9/23)
MOD, DAY 7
>3 714% ( 5/7 ) p=0.0003
<3 26.1% ( 6/23)

JIAZELSE 44 31.3+23.3 ¥ 25.2+24.14
ojgern] APtZIME 42 10.1+£9.0 % 84+7.1
A o). WEF & AFgTA Ao g8 HF
ZU1Regte Z 7424462 2 4.67+4.52
mmHg ¥on (p=0.021), 4P 74z} 417.63
+97.02 9 425.24+106.14ml (p=0.699) %}
(Table 1)(Fig. 5). &ET ¥ Al FHEHF
THFFT 2ASA 59 pH, PCO, HCOs-&=
Zzt 7.36+0.11 ¥ 7.34+0.10 ; 44.08+17.18
mmHg 2 49.89+15.77 mmHg ; 23.98+8.71

mmEq, 26.44+£8.33 mmEq& }z7i Hol= ¢l
At

2. YE2a Alg2zte] Qixie|m (APACHE 11
score, Hypoxia Score, Multi-Organ Failure)

28Y-WETT APLET 35 FASISATAGA
APACHE I 4= 22} 22.68 +£3.09 & 23.86 +
5.292 Aolx QiU (p=0.224). 35 FAsI&y
24 3dAe 42t 22.26+4.25 9 27.05 +6.70
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Fig. 1. Levels of APACHE II score by survival ;
*p<0.05 vs DAY 1 ; **p<0.05 vs non-

survivors.

(p=0.023) 0] o, LA 7TdA = 42 1837+
465 2 27+6 (p=0.003) o2 PZ7t] §J3
2ol g BHyth. AEZoIA APACHE II Hee 2
A Alol via] 3UA = Apolrt giley} (p=0.656)
7980l LAZA L 3R vig] folEA
5c}t (p<0.005). AFelAsl APACHE 11 A4
£ BAFA viE 23U 2 79A 9 f-olEHAl
271319 tH(p<0.05)(Fig. 1).- 23 FAs&Y 2
AA) APACHE II 47} 26 o] 4l 79 Algg
& 80%(8/10)¥ e, 26 vl AL 43%(13
/30) 2 %22l feld 2ol BH(p=0.0001)
(Table 3).

REZH A2 $F BAUES BAGA A
2H5E Zb2 124.35+47.41 2 116.84 +52.900
2 Aol Tt (p=0.605). 33 FAsI&T 24
3UA= 2 145.48+50.85 9 123.09+57.65%
o0j(p=0.453), ¥4 74 = 4z 206.75 £ 84.
92 g 121.23+70.442 FF7bo] Ko% xjol8 B
At (p=0.037). BEFANME Ad2HdF7 F2
FAMSA A A E 3LA uiE 78R R
3 F7HEIdou (p<0.005), APtEdlAE Aol
7} dcH(Fig. 2). #AFA A4LH47 150 7
Tl S AFLES 53%(16/30) 5o 150 o4l

Fig. 2. Levels of PAO,/FIO, by survival ; *p<0.05
vs DAY 3 ; **p<0.05 vs non-survivors.
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Fig. 3. Levels of MOD by survival ; *p<0.05 vs
DAY 3 ; **p<0.05 vs non-survivors.

A4 50%(5/10) 9k (p=0.0001). 34x 150
ojgiel 3¢ AbE-L 65%(15/23) en 150 o4
2 A9+= 23%(3/13)K.e™(p=0.0001), 74+
Z+2t 60%(9/15) R 13%(2/15) 9] AFY&Z /9
& x}ol& Bt (p=0.0001)(Table 3).

SAFA TF7A RS TES et 4
EF 9 ApEolAM 22 2.11+0.94 2 2.38+1.02
Nz FZ2e 2ole gAHp=0.578). 3YA =
Zt7} 1.84+0.83 B 268+1.16 (p=0.033)ge
o, 7dAcl= 242 1.11£0.88 ¥ 2.73+1.492
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Table 4. Demographic characteristics of 40 ARDS patients according to the years.

Previous Last years

N 21

Mortality % 68.4% (13/19) 38.1% (8/21)

Age (=70) 8

APACHE 11*% 23.9+4.6 22.8+4.2

MOD* 2.1%1.1 24+0.9

PAO,/FIO,* 114.6 +60.8 125.6 +£38.3

PEEP#** 2.8+3.6 9.2+3.4*

Vq# 475.8+99.2 371.8 £78.6*

*first 24 RCU hours ; ** mean during 7 days

* p<0.05

(Previous Years mean 96, 95 ; Last Years 98, 97)
frolg apolg Btk (p=0.009). &AM & Wicoiscosdbussshaciins e
71&457 3% S TAEA 23U b . e
3 7dA ] FolEtA ZasRou (p<0.005), A . 5001
B M Zolzt fiich(Fig. 3). 2A3A A7|¢ .
A7t A Alte GT 2ozt giglond,
3UM E719) 27holel AVl Hole A% !
Alee 67%(10/15)500, 27HRIRAl A9 S o ™

39%(9/23)2.8 Aol RPYom(p=0.015), 7Y
Ae 47 71%(5/7) 2 26%(6/23)9] AltE=
z}ol& Bk (p=0.0003)(Table 3).

3. Al Hafui

APLE W3HE @ad Ax 95, 96 274 68
%(13/19)¥x 97, 989 2/hd+e 38%(8/21)
2 R9% zlolE BHHp=0.009)(Fig. 4). Ad
EF(95, 96'd) ¥ FAEF(97, 98'Q) A 2HP
A2E 42 109 9 8io ajol7t gigled, &
Z FAW&Y 2489 APACHE 1T A4+ 4%
23.90+4.64 ¥ 22.76+4.1622 zto]7} $IUH(p
=0.674). AsaHsE 44 114.62+60.78
125.64 +38.26 9 (p=0.517), A7 |&N4E Z4z
2.05+1.08 ¥ 2.43+0.872(p=0.438) o}7} Q1
Aot FroA HEE A Fo H7F UYL

Fig. 4. Acturial 28-day survival among 40 pa-
tients with ARDS according to the
Years. (Last years 98, 97/Previous
years 96, 95)

2.76+3.60 ¥ 9.21+3.36 mmHg %oni(p=0.
0001), B YPFe z+z 475.79+99.18 B 371.
84 +78.59mI¥cH(p=0.0013)(Table 4)(Fig. 5).
FrolA 3UAN AMNLHrE A 138.04+£68.33
g 131.25+42.422 #o)7} gI e (p=0.579) A
TSI 15001490 B 42 24%(4/17) §
48%(10/21)2 Aol7} AUt p=0.047). 7¢H
ALAALE 242t 152.19+76.37 2 190.85 + 95,
63921 (p=0.2827), 1500421 A$= 2 33
%(4/12) % 61%(11/18)2 zlo|7} UAH(p=0.
032). o4 394 APACHE 1I H4= 2z} 27.
06+ 6.32 R 22.71 +5.17 929 (p=0.035), 7¢
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Fig. 5. Differences in PEEP level between 28-day survivor and 28-day nonsurvivor ; last years
and previous years. (Last year 98, 97/Previous year 96, 95)
*p<0.05 vs nonsurvivor ; **p<0.05 vs DAY 1 ; $<0.01 vs Previous year.
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2=

SEAEENA A4 ol 30-45cmH09] i

lo
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#7138 A 831 oM e B sixiEe] fEEn
22T Y& sk FAvEdol gl ¥
A 91, B3] Parker 5-&% oleic acid2 #%
g Sy oA vlaE e FIIgAME H
&) ofslEs A ATl 7|Ee] HEde] e
Felie F7Ig-&4e] FFEdn BHusgch
Corbridge 52% ¥& 4833 I ¥ 3712F
o] HELe HE Yelg FH¥ FARYA 9] 7|BAY
FAE U s&dE g3tk siglon,
Sugiura & 7% HE&Ho] A AT EFRE
= g fEE, 2378 B3It 8
o gakde g 19901 Hickling 501 #j&AbH
7} 2500l FATFLAFZFET X} 509
A A A= kg SmiztAe] H d¥go s
I FNLE LA FF olsle fASKe dEge HE-
T F e AFLES] fH H 3EFFHOF AFE AL
o] A4S Hustglon, Foi A% =AE
3 Al fod AMdE s, ol 8
A Alte] ZaF glez HAA &8 AHIHA
t}. Amato 0| FAHIFTASFTEAENA
4 F2 ol3te A1 FFIFE FABIEE @e o
gare AHgsm, FAld Ee /%At (high
PEEP)& #Hg&3le fol¥ AldEY Adg aFs
A, Fol AYH ZALE F8 7129 71AR7IY6
A 28Y-AlrgEol 71%9 vid, /| Z1A#Y
NAE 38% 2 /MMEAee Hustdc}®. Sloane
Bol® FHEFITTZETNAN Al FAEANA
A 5-7GA o AEDZ HIE Fosh & 3R
Fto]l HEEHh Haslg o, ol TEFFHo|
Az EEA SIS HAF ZolAl =HUA JeRd
292 dMn, Stewart &7 FF FAUEY
BAE dides & JYH AMIA P FF o3}
o] 1 FrI%E FRIFHe 7IAIgIIEe] 7189 717
1} vmete] AGEe] Abolrt ATk Yo
1}, o]go] AR HLF FF TG FEol Al
% 37|17 (limited ventilation) 3} tiZFolA] 4z}

8.2 ¥ 7.9mmHg 2 4F7k] zlo)7t Qlo] HA F
71433t (least PEEP) & #Hg3h= 7|&9] 7|A%7)
Haks i zpolr glo] AR 7R e] AlE
Aol /831 st dEe ti Rl U
Aoz Atgdct. ol2]¥ ZAnEL Lachmann o]*
e Aeld FRAAE FA57] AsiMe FolP ¥
o2} Aol & ZeldhA| S WA e & A
HEFAEL /3l #7]ol TLATE =8| 7}
A Fasithe AARx dxjEc. B 3374 58
Aol A ZiAR7|Hege] ¥dlFols ¥ dYFS
Hg3lo] HuFriere Hdl 40cmH0 oldlz f =
31, Fojdt FoRgelrl A=A ¥ WA
Z71%Ud9e 12emH0 AF2 {231 Aarde
9] 3Ao] A&H o2 FRE W] FEI 7INFL
285 otk AL ol2¥ ¥l 9738 A%
2 Fog zlol7} AAFHJ o 22 B ZAMAM AlLE
o] Wiz} @ PFHow 95 9633} 97'd, 98d
& 992 3o vl Ad=TNA APLES
68% A1 FAETNAME 38% Hth(p=0.0005). &
ZAHEF oFe fejRt 9d%e Hd 1Y,
APACHE II A, AX2rHEy, 371E8F 5
AEEFTVFFT B BA G2l zbel7t gigle
U #a7)7ke 394 R 74x9= APACHE II
Aaad4(150014) ol f-ejg 2olrt A=A
3, 53] FAzFoA 3FFHo2 AT Alge] 3
o] ol 7A@ 1 Heke] Wslr} stte] ey Y
4& B T RARBIAY, HaE JIg-vis
(ventilator-associated injury) o] Rt} Aztso] U}
el daz H4E = Uik

foFste] FATEFTI/FZFLUAL AFHRAYel A
a7, A Fr|eidoly APACHE 11 A
g ol2jg AFEQ A&7} wpe ¥l {88
o, AlE Addle Hox Fr|HUdgte] Jge &
Rog AlREHUL $F FAHATFTEZ TN A
£3Q APEE Aol 5% HEF AE 33
X853 majo] gFH}.
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2 o

A7l -

FSFTVZIFTL AR EF A3 x=
A= E73ln dwtdoz Apggo] 50%9] o2&
% SR AtE HHE 98 A 109
WAzt o2 ‘sepsis trial’ Eo] AEHY gton, 7)A
SR Aol Wz ou] e AMtee] M
Bolu glth. Abdel #Ed ArE2E HYF, I
&4, 18, APACHE 11 #450] Ut WA &
PN JIAEE ez BY BAHIFLRS
I 8AE e ol3F AAEo] dFo nx=
Q& Bz} 3k

g

FASETEZETY A 19943 ATS-ESICM
oA LHE AT ZASAT. WY SHIPY
A 1995 3YRE 1998'd 109€714] 3&7)A
F8ALANAN 7IAZE Age BeE FHIFI
FET A 40018 ddoz M 2AE 8o U}
£+ 22 AHE By

2 3

FASRTSEFE HAAYc s 247 gz 50
%(20/40), 18 30%(12/40), FU4 #HFL 20
%(8/40)°o]gict. Yol we AtEe 24 Y2
o] 50% (20/40), 513 67%(8/12), FI A=Y 38
%(3/8)01¥ct. AA AMFEe 60%(24/40)%e
o, 28U-AFREA APgegles 7zt wEFo
43%(9/21), TP 471320l 29%(6/21), TFH
o] 19%(4/21)0]c}. 28Y-A=F(19) 2} 289
-AFRE(21) 300 A7, AdatolE gilen, 43
FTIZET SAYA APACHE 11 H4:= 27
22.82+3.25 ¥ 24.9414.67, A2 HF= 2}
124.11 £49.10 9 110.33+55.74, A7\ 2+
4 2.00+£0.94 ¥ 2.12+0.93702 FF7H] zjoj=
et BEFA] 704 o), APACHE I A4}
26 of4, AxAA4IE 1500l YY o gzt
ol fol% 2to]7h AATHp<0.05). BEFA WA

FA L 3dA9)] vial 7¢A9) APACHE 11 A4,
71T, ARaAF7L folshA AEJYL(p<
0.05), Arga} f23F 2ho1& RATHPp<0.05). A}
BN E 797 BRNNES e 2 A
Argse] ¥ske glglen, 538 APACHE 11 3
TE B viE fostAl Frletach(P<0.
05). 19953 2-€] 1998'd7}%] Altg-& ulae Ax)
68% M 40% )3tz ZAaslglon, deda oy,
APACHE 11 A%, At H4 2 74 3}
o7t AT FUE ¥ FHEEF oA Ao F
€49 37 3/12PYL 2.8mmHg 2 9.2mmHgg
o1 (p=0.0001), Yk 475.8ml ¢ 371.8mlg
2to]7} YAk (p=0.0013).

d E:

HAZEEEZETNAM 2494 APACHE 11 3
T % A2 Fxe WA A=A o
APACHE 11 A%, Ada4e @ Fr)|eis: 59
ZHARTL dFo] F8F Aoz AlRED, 2o
BEE FHIFTVEETY KA APRE Ao
FHolx 3712t fo% 7t 938 & Ao
AR ST}
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