Tuberculosis and Respiratory Diseases s 9 5F7|438, Vol. 52, No. 4, Apr, 2002
O MO

37 FHEFLAZELBA0NN 28| Zo| =) AHE Ea}
St ol 8 M- goprE Y Wiobetn

STI3, xfat, MZAT, o8k, AR, HUEE, NS, I8

= Abstract =
The Effect of Steroid Therapy in Patients with Late ARDS

Jin Won Huh, M.D., Chae-Man Lim, M.D., Yang-Jin Jegal M.D.,
Sang Do Lee, M.D., Woo Sung Kim, M.D., Dong Soon Kim, M.D.,
Won Dong Kim, M.D., Youn Suck Koh, M.D.

Division of Pulmonary and Critical Care Medicine,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background : The mortality from acute respiratory distress syndrome(ARDS) in the late stage, which is char-
acterized by progressive pulmonary fibroproliferation, is >809%. Although previous prospective trials failed to
show a survival benefit of steroid therapy in early ARDS, recently, a few of reports have described the survival
benefit of the long-term use of steroid in patients with late ARDS. In this study, we analyzed the effect of ster-
oid therapy on patients with late ARDS retrospectively in a single. Medral intensive care unit (MICU).
Methods : Over a 3-year period, the medical records of 48 ARDS patients who had been on mechanical ven~
tilation more than 8 days were reviewed. 14 patients were treated by the long-term use of methylprednis-
olone and another 34 patients served as a control. Both groups were comparable regarding clinical and phys-
iologic data lung injury score(LIS), multiple organ failure score, APACHE III and SAPS I score. Because
steroid was instituted after 8 days of advanced mechanical ventilatory support in average, we arbitrarily de-
fined the 8" day of ARDS as first day of the study.

Results : Initially, the groups had similar PF(Pa0,/Fi0,) ratio, LIS, APACHE Il and SAPS 1I score. By 7th
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day after the start of steroid therapy, there were significant improvements in PF ratio, LIS, APACHE Il and
SAPS T score. The mortality in the steroid treated group was significantly lower(42.9% vs 73.5%, p<0.05).
Conclusion : Although the data of this study was retrospective and was not randomized, in order to improve

the patient’s outcomes, steroid therapy should be considered in late ARDS patients. However, prospective trials
are needed to define the indication and the effect of steroid therapy in late ARDS. ( Tuberculosis and Respiratory

Diseases 2002, 52 : 376-384)
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Table 1. Underlying disease and outcome

Corticosteroid-treated Corticosteroid—untreated p value
(n=14) (n=34)

Underlying Solid tumor 2 Solid tumor 10
Disease ESRD 1 ESRD 2
(n) Diabetes mellitus 1 Hematologic tumor 4
Liver cirrhosis 4

Mortality 429 % 735 % 0.046
Cause of Sepsis with MOF 2 Sepsis with MOF 20
death (n) Respiratory failure* 4 Respiratory failure 5

*Respiratory failure : the patient required more than 0.8 fraction of inspired oxygen(FiO;) to
maintain a Pa0, of more than 60 mm Hg at the time of death.
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Table 2. Clinical and physiological characteristics at onset of ARDS

Corticosteroid-treated Corticosteroid-untreated P value
(n=14) (n=34)
Age, years 68.1 15.0 58.5 16.4 NS
Sex, M/F 11/3 30/4 NS
Etiology 11/3 30/4 NS
(pul/extrapul)
MOF score* 0.85+0.7 16+13 0.022
PF ratio 108.8 £39.7 94.7 £33.7 NS
APACHE m' 65.7+17.1 76.9+174 NS
SAPS II'? 64.4+115 72.0+14.0 NS
GOCA*® 47+038 57+1.3 0.002
LIS?® 3.1+0.8 28105 NS

*MOF : multiorgan failure ; 'APACHE : acute physiology and chronic health evaluation ;
'SAPS : simplified acute physiologyscore ; *GOCA : gas exchange, organ failure, cause, asso-
ciated disease ; "LIS : lung injury score.

Table 3. Clinical and physiological characteristics at day 8 of ARDS -

Corticosteroid- Corticosteroid- P value
treated untreated

PF ratio 128.8 £42.4 145.7 £29.9 NS

PEEP (cmHA0) 8.9+29 8.9+33 NS

Compliance(mL /cmH;0) 27.7+10.6 33.4+1156 NS

MOF 0.86+0.7 1.1+0.9 NS

APACHE II 68.1+21.3 779+31.6 NS

GOCA 44+1.1 48+1.3 NS

LIS 29%06 28+04 NS
o7} glgit}. 2| Zo|= X E7 149 FolA 1082 o] Abgale] AMREL 73.5% DI AFTEele] iy
713 Ago] Qi 2% ¥, 13 Ex, 11 o oy A7) £4E& Fie H#83FcldtH(Table
& 7] ARFelded Hls AEHRo|= HAEL 1). SAZEFSUSIEE Ad BA F 3 Aleld
349 Zo A= 141o] 71 AFo] gl 108 MOF 2 GOCA score 29+ PF ratio, APACHE
2 Y, 29 U] ARA, 4o ook, 482 7 I, LIS score, SAPS T score?] ol fIch
As ATt A 2ol= BT 148F 60| At (Table 2). FAZFERZIT ek 8Ys F & At
whale] AJEo] 42.0% F AFEelo g WA A o|9] PF ratio, lung compliance, MOF, APACHE
MArF TERA 49, Y ) 4 F9E ) I, GOCA score, LIS score] #-2]3 ol ¢l
Hzo] 29olYtt, AH|Re|= A RTNAME 267 t}H(Table 3).
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Fig. 1. Comparison of clinical course between the survivors and the nonsurvivors in the patients
of steroid treated group(* : p< 0.05 vs start of steroid therapy)
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Table 4. Comparison of the corticosteroid-treated survivors(n==8) and corticosteroid-untreat-

ed survivors(n=9)

Corticosteroid- P value Corticosteroid- P value
treated Vs, Day 0 untreated Vs, Day 0
Day0 Day3 Day7 Day3 Day7 Day0 Day3 Day7 Day3 Day?7
PFratio 1225 1689 2177 0.023 0.002 159.3 196.7 2094 NS 0.003
+371 1641 +05 +78 +582  +£403
PEEP 98 89 79 NS NS 6.7 6.4 6.4 NS NS
(ecmHO)  +30 +25 +30 +12 +19 +20
Compliance 249 239 36.8 NS 0.052 343 405 35.2 0.046 NS
(ml/emHO) +59  +55 121 141  +122 £142
APACHEl 650 544 4256 NS 0.037 52.3 579 56.0 NS NS
+159 £116 +6.7 +198 +£220 +154
GOCA 43 35 33 005 0.02 44 39 37 0.033 0013
+10 +14 +10 +07 +11 +09
LIS 30 26 2.1 0.029 0.007 24 2.1 2.1 0.004 NS
+05 +05 +07 +03 +06 +08
Table 5. Multivariate analysis of risk factor(at day 8 of ARDS)
Variables Odds ratio 95% CI Range P value
MOF score 478 0.09 to 0.87 0.029
APACHE I score 3.98 092 to 1.0 0.046
Steroid therapy 5.13 0.03 to 0.78 0.024
4. ofj% QIX} A (selection bias) & &°|7] 98] FHIFZASTE

2Lz o F2} T o ARES thigkEAA
MOF score, APACHE I score, steroid®] A &
571 B2 AEEH 93%s F= 9EdAEg
(Table 5).

o
B A7E ) FHNIETAFTFTAM 2ERol=

o) a7E FPHoz B i) YelHoln
A5iH o dpzo] AFAT. meh 44 292

A grle}t 2HRele g AR A (Y 8¢
A)ollA AHZolE ARST) HIAMEZY] FF oy
¢l, PF ratio, APACHE II score, LIS Zt5-& H)
s A BA F & Aleld]l MOF, GOCA
score 2= xjol7h QI dFY F<Q A8 Al
AldlE E9olvt Al7ls Tof 8345 50] Hg3t
HEA o] A FETL] BAE {3 zjo) 7} 21
o} & AFA F i Alele] AlEE A Rol=
AME0] (42.9%) HIAM-E(73.5%)°l B3] f<)3)
A sttt zelzolze] AAE ol FHAA AF
371 Yl AET WA 2E|2ol= AN} H]A}

— 381 —



—J. W. Huh, et al —

£ Alole] A A FIT BaEle Hedth T
o BFo|A PF ratio®} 44 ¥44%, GOCA, LIS
o] ZHo] UNUARE | Zo| = AMETA] 2-3Y W
o} Ab43} %]#¢] PF ratio® &Ho] A%l 74H 7}
2l # AA vz, APACHE MO, LIS, GOCA
score ol AE|Ro| HlAMT| Blste] {2l
WE THE Btk oje} 2 dafs A Ro|=e
FHZ28o 7isld ARSAVIR AR £ F
AEEFTHETT FNE o= AEE tE AT
SoM % R tE nE gkt b A
2k F 3 Aele] AgEe] zlolrh AH RO = *}
£ 7o B i’lg S 27| 9 JH S AES
oz s EAe Algga 1 Z3) MOF
score, APACHE T, =H|go]=9] AME $-Fulo]
APTET BEE Hﬂ?lx}”éol‘iit}. o|lH gt A= +
A 8% (salvage therapy) 2.2A19] ~H|Zol=e] &
24 FaAEd,
APy FHEEFLASTTY A S5 Bl

E(TNF-q IL-18 IL-6) 2] A& Il
o7 XA E4E ke A3 G AlEES]
ZHoz Qg Adfs} AGE Y, HE-EAE
I o) 132 HoA TEo]zl Ale|EFRIEe] A
Aegoz HUA SIRS(systemic inflammatory
response syndrome)$} oA Av] &4 FEE
Aoz Y. 7] FHEFTHEFTIA TNF
-o, IL-187} 3589 sEade A58t A
EAxe] FAH el SAo 285l o 3
37t dojibzd dizl
el Al 2-35A 4 5
HA Akt mEkA] o 5ol g
A oM e} JulHare] 3B £21A

& AAAA M) 71E FH& FAATE A
Bo] B3t Holem AHRe|mr} sbEdt X BAR
I o =

2 AollA] B e EAELS A EE ARl
A Zreo] 2L el o d ] Aol
ol m AL At HY) FaAE vEeE § 2

o)

el

e

o o =
- ©
mO

FAEFEVEEE
73] F7kshs

olN
N
_OIL
poS
b
e

o
2

U

X

kel

o, do
LR

o

(

AR A8 Fof| 2| Ro|=9] AR THFAT 2~
B 2oz AN YA AAHQ 7]Fo] Fei] 7
F oJAte] FHH AAd| oEHU AH 2o =9
AME7IZE Fete] 7Y of Fo| ofdt AAE zpEst
&P} Oy Eekar AR ]le] HlawA] A
e N R5E Irpd 2HRo|x9] Aol ZEe] Y
A& =9k A $l8icH(Table 1).

R‘#b—}‘:ﬂ 2 AT7E g T oz A= gy
AdelHol A9# Ho| YA F-7]
% T SRl A} AH R0 =] ARBA] 7
Oé ]‘—H°ﬂ ratio, H 43 ¥4, APACHE II,
GOCA, MOF, SAPS I, LIS gte] 4t opz}
AMEEY A% HoFogxd pAlgRles XHEZ
ol=e] gatE FAEA st weti oz 2|
2olzo] AMS AR tidt HAHA Aue} aWE
ERlsty] A olm] A= 2l E12] nation-
al heart, lung and blood institute ARDS Net-
work A& A AE 7|vhy Bolop ARt 4t
do] Y ¥/ FHTFTEFF T FAECA ~
Hi2ol=o] A2 TF Q8 4 o & NMAIE A
o7 Alg¥Hn.

pall
o
ok
oy
H
"U =

2 ¢

Al
FAEFLVSFZ(ARDS) BAellAe] gt o
thr)7te] AH|Zo|=0] AR AMFEE ZaAl7]A
X AT AFTAVIE 2FF 3] S EEY
T Bxje] YRoA A R0l =g Falrt #xje]
dF& MaAdThe 2 A Bt Ak ol
F7] B EFREETTT BAA AT 2HRO|
=oh AbE 2 3 93l nAE 9FE FH e
2 BAsigo)

EL-

1998 1497 20019 TE7A] A&%

A F8AA ¢
[AP=Xe]) o])\]- 7]74]

=T =

o

Fe v
198 FHEFTASFT BAE 5
FE Y7 o)Hlo) 2efzol g =

it

¥

— 382 —



— The effect of steroid therapy in patients with late ARDS —

ol glowA JIAR], Eei9), HERHE(re-
cruitment maneuver), A4 F¢Y 89 59 F
Bo= SAZEFTIZET A 89X PF ratiost
2000]31R] 487 F AHIRo|= X&EF 14W7 X
BT 34749 944, 4ed AREL va BYY
o} B+ FFEUAE 7).

d 3}

2H2olE X877 HAET Aol FAHZFIY
SETY 99, 9%, FAEFTHSTFE A A
9} 8UA] PF ratio, LIS, # A3 €A (static com-
pliance), SAPS II score&¢] A3 zlo)7} Q1Y
o 2HRO|= A8 vX 87 AET HnA]
XZ ¥ 745 PF ratioo GOCA, APACHE I
score?} 2H|2o|= X gFd A on| A FAEY
I APFE HA] A BTNA FoEA Wkth(42.4%
vs 73.6% p=0.02).

4 &

T7] SAZEITEIET ROl xHB0|= A}
& 3FAE 2 g3 E NAANE Aoz Almdr)

1. Kollef MH, Schuster DP. The acute respiratory
distress syndrome, NEJM. 1995,332:27-37.

2. Bernard GR, Luce JM, Sprung CL, Rinaldo JE,
Tate RM, Sibbald WJ, et al. High-dose cortico-
steroids in patients with the adult respiratory dis-
tress syndrome. N Engl J Med. 1987,317.1565-
70. , '

3. Bone RC, Maunder R, Slotman G, Silverman H,
Hyers TM, Kerstein MD, et al. An early test of
survival in patients with the adult respiratory dis-
tress syndrome : the PaO,/FiO; ratio and its
response to conventional therapy. Chest. 1989,
96:849-51.

4. Headley AS, Tolley E, Meduri GU. Infections and
the inflammatory response in acute respiratory

distress syndrome. Chest. 1997 ;23:1294-303.

5. Meduri GU, Headley AS, Golden E, Carson SJ,
Umberger RA, Kelso T, et al. Effect of prolonged
methylprednisolone therapy in unresolving acute
respiratory distress syndrome. JAMA. 1998;
280:159-65.

6. Meduri GU. Late adult respiratory distress
syndrome. New Horizons. 1993 ;1:563-77.

7. Biffl WL, Moore FA, Moore EE, Haenel JB, Mc-
Intyre RC, Burch JM. Are corticosteroids salvage
therapy for refractory acute respiratory distress
syndrome? Am J Surg. 1995;170:591-6.

8. Meduri GU. The role of the host defense response
in the progression and outcome of ARDS:
pathophysiological correlations and response to
glucocorticoid treatment. Eur Respir J. 1996,9:
2650-70.

9. Meduri GU, Headley S, Kohler G, Stentz F,
Tolley E, Umberger R, Leeper K. Persistent ele-
vation of inflammatory cytokines predicts a poor
outcome in ARDS ' plasma IL-15 and IL-6 are
consistent and efficient predictors of outcome
over time. Chest. 1995;107:1062-73.

10. Meduri GU, Kohler G, Headley S, Tolley E,
Stentz F, Postlethwaite A. Inflammatory
cytokines in the BAL of patients with ARDS
persistent elevation over time predicts poor out-
come. Chest. 1995,108:1303-14.

11. Meduri GU, Headley S, Tolley E, shelby M,
Stentz F, Postlethwaite A. Plasma and BAL
cytokine response to corticosteroid rescue treat-
ment in late ARDS. Chest.1995,108:1315-25.

12. Van der Merwe CJ, Louw AF, Welthagen D,
Schoeman HS. Adult respiratory distress
syndrome in cases of severe trauma. The prophy-
lactic value of methylprednisolone sodium succi-
nate. S Afr Med J. 1985,67:279-84.

— 383 —



— J. W.Huh, etal —

13. Weigelt JA, Norcross JF, Borman KR, Snyder
WH 1MI. Early steroid therapy for respiratory fail-
ure. Arch Surg. 1985,120:536-40.

14. Bone RC, Fisher CJ Jr., Clemmar TP, Slotman
GJ, Metz CA. Early methylprednisolone treat-
ment for septic syndrome and adult respiratory
distress syndrome. Chest. 1987:92:1032-6.

15. Luce JM, Montgomery AB, Marks JD, Turner J,
Metz CA, Murray JF. Ineffectiveness of high
dose methylprednisolone in preventing parenchy-
ma lung injury and improving mortality in pa-
tients with septic shock. Am Rev Respir Dis.
1988,138:62-8.

16. Ashbaugh DG, Maijer RV. Idiopathic pulmonary
fibrosis in adult respiratory distress syndrome.di-
agnosis and treatment. Arch Surg. 1985,120.
530-b.

17. Hooper RG, Kearl RA. Treatment of established
ARDS. Steroids, antibiotics, and antifungal thera-
py. Chest. 1991,100:137S.

18. Braude S, Haslam P, Hughes D, MacNaughton
P, Evans TW. Chronic adult respiratory distress
syndrome-a role for corticosteroids? Crit Care
Med. 1992,20:1187-9.

19. Meduri GU, Chinn AJ, Leeper KV, Wunderink
RG, Tolley E, Khare V, et al. Corticosteroid
rescue treatment of progressive fibroproliferation
in late ARDS : patterns of response and predic-
tors of outcome. Chest. 1994;105:1516-27.

20. Bernard GR, Artigas A, Brigham KL, Carlet J,
Falke K, Hudson L, et al. The American Europe-
an Consensus Conference on ARDS : definition,

mechanisms, relevant outcomes, and clinical trial

coordination. Am J Respir Crit Care Med. 1994,
149:818-24.

21. Meduri GU, Belenchia JM, Estes RJ, Wunderink
RG, El Torky M, Leeper KV Jr. Fibroproli-
ferative phase of ARDS ! clinical findings and ef-
fects of corticosteroids. Chest. 1991,100:943-52.

22.Knaus WA, Wagner DP, Draper EA,
Zimmerman JE, Bergner M, Bastos PG, et al
The APACHE I prognostic system : risk predic-
tion of hospital mortality for critically ill hospital-
ized adults. Chest. 1991,100:1619-36.

23. Murray JF, Matthay MA, Luce JM, Flick MR.
An expanded definition of the adult respiratory
distress syndrome. Am Rev Respir Dis. 1988,
138:720-3.

24. Knaus WA, Wagner DP. Multiple systems organ
failure: epidemiology and prognosis. Crit Care
Clin 1989,5:221-32.

25. Keel JBP, Hauser M, Stocker R, Baumann PC,
Speich R. Established acute respiratory distress
syndrome : benefit of corticosteroid rescue thera-
py. Respiration 1998,65:258-64.

26. Wilson JW. Treatment or prevention of pulmo-
nary cellular damage with pharmacologic doses
of corticosteroid. Surg Gynecol Obstet. 1972,
134:675-81.

27. Cheney FW Jr., Huang TH, Gronka R. Effects of
methylprednisolone on experimental pulmonary
injury. Ann Surg. 1979;190:236-42.

28. Meduri GU, El Torky M, Winer-Muram HT. The
fibroproliferative phase of late adult respiratory
distress syndrome. Semin Respir Infect. 199510
154-75.

— 384 —



