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The Predcitors of the Development of Acute Respiratory Distress Syndrome
in the Patients with Acute Pancreatitis

Mi Ran Yoo, M.D., Younsuck Koh, M.D., Chae Man Lim, M.D., Moon-Gyu Lee, M.D.,”
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Background : Though acute respiratory distressCARDS) often occurs in the early stage of severe acute pan-
creatitis and significantly contributed to the mortality of the condition, the characteristics of the group who de-
velops ARDS in the patients with acute pancreatitis have not been fully found. The objective of this investiga-
tion was to identify predictable factors which distinguish a group who would develop ARDS in the patients
with acute pancreatitis.
Method : A retrospective analysis of 94 cases in 86 patients who were admitted the Medical Intensive Care
Unit with acute pancreatitis was done. ARDS were developed in 13 cases among them (13.8% ). The possible
chinical factors related to the development were analyzed using univariate analysis and x’-test.
Results : The risk of ARDS development was increased in the patients with abonormal findings of chest X-ray
at admissiqn corqpared to the patients with normal chest X-ray (P <0.05). The risk was also increased accord-
ing to the §evecr'ity index score in abdominal computed tomography at the time of admission (p<0.05).

The higher APACHE Il score of the first day of admission, the more risk increment of ARDS development
was obsepved (p<{0.01). Patients with more than oné points of Murray’s lung injury score showed higher risk
of ARDS compared to the patients with 0 points of that.
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The patients with sepsis and the patients with more than three organ dysfunction at admission had 3.5 times

and 23.3 times higher risk of the development of ARDS compared to the patients without sepsis and without

organ failure in each (p<0.05, p<0.01).

Conclusion : The risk of ARDS development would be higher in the acute pancreatitis patients with abnormal

chest X-ray, higher CT severity index, higher APACHE Il or Murray’s lung injury score, accompanying sep-

sis, and more than three organ failure at admission.
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BRNEEEHE25F(Acute respiratory  distress
syndrome, ©|&} ARDS)& 4] #dgle] Ha Qlo]
-3 e 229 T A 2AES 2 s¥e
T3 7 o 3= Al 34 uivkd 2Ee U
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%, 999 §<(aspiration), #3 7k22 &<)(in-
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Ask=Ad disixe ¢l A ¥k, oo B dF
= 84 A9z T S8 49% s
& ddez ARDS B3 4#E 4 e o8 7}
A QY ARES EHFozx 49 AHEdA
ARDSEAE 43 = e AAES Fo} Bz}
skt

1. ch

gzl 1989 59 28U%RE 199549 9€ 30
A7HA] oG AeFEYEY Wik 8 F

A ARFE ez Jhd EAEIAY. AL F 86
Holgion & sl §4 AFYEeR o ¥ ddd
3 A7t ol e 944t 34 ARG B
ol 8% B9 F¥ol dow FF opdeiA
(amylase), 2|94l (lipase) 5A7} AR & 4
$2 Foslgryy. obdeAl #xs FgRT 36|
ol A¥E E ez Y.

2.

g 82k 9441 A, o], B4 BAYRE A7 Al
ZA7A 9] 71z, 9<l, Ranson/Imrie criteria, Wg
AL F5 AT A4, B AFEH 29 55=
A 3 (CT severity index), APACHE(Acute Phys-
lology And Chronic Health Evaluation) IIZ<p,
Murray €] # &4 #<, d8F 45, 371 749
g, e BA 59" 7k B4 AN U F4] of
k), g9A 3] T& F¥Hoz BNt &
4 AAE 2o A FEAE dE AFLe @
sty A7 Bed Ae @ £F FAdo] surd
B @ H¥Fo] == A @ BF AFH &
G AArd HAFE #d S5 (CT grade)o] 5& 73
2 ® 3FxA AEARE(diabetic ketoacidosis) W I
A &= (hyperosmolar coma)$o] 4 H 7

o =
TR & A7 ARgE £019) Adde e 2.

1) ARDS®

19923 American~European consensus confer
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(873 1 : CT severity index)

(¥ 2 : Murray’s lung injury score)

Points

Grade of acute pancreatitis
A : normal pancreas 0
B: Pancreatic enlargement alone 1
C ! inflammation confined to the pancre- 2

as and peripancreatic fat
D : one peripancreatic fluid collection 3
E : two or more fluid collections 4
Degree of pancreatic necrosis
No necrosis 0
Necrosis of one third of pancreas 2
Necrosis of one half of pancreas 4
Necrosis of more than one half of pan- 6

creas

encec|dl §% ARDS 3)& AH8algon Pa0y/
Fi0,<200(571% s} 535k BAglol)oln} F5
T B v 2 ool glov] Haluky
ol F7HE Y4E 377t gl A9 s,

2) % A 2249 85

g A B FY g BIe B e
2 BRIAT 5T 4E, 98, Tt sue
298 vgem BRa.

3) B3 AT FY FF AR

B4 N3G 5F (grade)? AF AN A=
oz FHYGCRA 1),

4) Murray9] # £} A459

7 g 29 2o 2 A, AdaF HE, &
712 FSHPEEP)AMS: Az wg Aeel f¢
(compliance)o| W& A4z FAFom 7zhztel
A58 274 71 WA 8259 AFE prol f &

"‘L_:

1. Chest roentgenorgram value
No alveolar consolidation 0
Alveolar consolidation confined to 1 1
quadrant

Alveolar consolidation confined to 2 2
quadrant

Alveolar consolidation confined to 3 3
quadrant

Alveolar consolidation in all 4 quadrants 4

2. Hyppoxemia score

Pa0,/FiO, =300 0
Pa0,/FiO, 225-299 1
Pa0,/Fi0, 175-224 2
Pa0,/Fi0, 100-174 3
Pa0,/FiO, <100 4
3. PEEP score(when ventilated)

PEEP <5c¢cmH,0 0
PEEP 6-8cmH;0 1
PEEP 9-11cmH,0 2
PEEP 12-14cmH,0 3
PEEP >15cmH;0 4

4. Respiratory system compliance score
(when availalble)

Compliance >80ml/ecmH,0 0
Compliance 60-79ml/cmH,0 |
Compliance 40-59ml/cmH,0 2
Compliance 20-39ml/cmH,0 " 3
Compliance < 19ml/cmH;0 4

The final value is obtained by dividing the aggre-
gation sum by the number of components that
were used.

A= AEgol 09 B9E &gl g 4, 0.
1~2.591 295 AZNN F559 9 &4, 2.50]
A9l S AR BER BRALT(EA 2).
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(83 3 : Ranson/Imrie criteria)

A. at admission or diagnosis

© Age>55years

@ Leukocytosis> 16,000mm?’

® Hyperglycemia>> I Immol/L{>200mg/d¢)

@ Serum LDH>4001U/L

® Serum AST>2501U/L

B. during initial 48hours

(O Hematocrit fall>10%

@ Fluid suquestration>4,000m¢

@ Hypocalcemia < 1,9mmol/L{<8.0mg/d¢)

@ Hypoxemia(Po,<60mmHg)

® BUN rise> 1.8mmol/L(>>5mg/d¢)after in
fluids

® Hypoalbuminemia < 32g/1.( <3.2g/d¢)

5) Awucte Physiology and Chronic Health

Evaluation(APACHE)III score”
.APACHE [IIH+E 819 9%, 34 Ay 3
T, T A% He pAsglen] 0-ddA 2994
(B8] R, 0~252 594 AR A, 0~23; 1o)
0~24)7kAelct. W9l ZAl APACHE [IH4+E v
o], T A% H, FA Aiety Heo ujel et
o 71 & Akt

6) Ranson/Imrie criteria®®?
U TS} A 48Ao] At F ZAte] 7)Eo|
E3EE Zlo] B A7 ot (83 3).

) H¥F A 7P
Wl FA] H&o] 38ColdolAt 36Colslel 4,
W&} 12,000/mm® o}de] AL}t 4,000mm® o}
A 7%, T wE AN o] A7 A, A
B9 AL F97h FHEJUAG HFHs] oAE

h=1
2, 93 320N §AHHoz ngo] nel Y

2

i

rr
oM oy oy

278 olgelm A FRo] HA ¥ AP (557
#<to] 90mmHgolsh) olu} thabyg o] Fwtel 73
2 Ao

8) 7] ¥4 o)
el ZA 37) 4ol sle A7I7E B AARIME So}
B 0~7Ho2 et 2y 4).

A EE3} ARDS¢}e] ggrgAel disiA
= W4 249) Fisher’s exact testZ A3l &
{44 FAsG o @A) (odd ratio) & BAIAEH
3l Aoz Fach. 4 FAEMLS PC-SAS
program(PC-8AS, version 6.04, SAS institute,
Cary, NC, USA ; 1990)& ]85} p&t2 0.05
ol&E 9ojn| Qe Ho & U &4 AEe V)&
B + 3F X 3.

2 3
1. iy 8xiEe &3

B4 A3des WA Faakdd g 8 94
o & 9AE 699, o2k 2549 e B AL
S51(+15)A9th 34 AFE dlez 8571 24
o, @4o] 204, 7[eH(FF, € ZEE F9)7t
429)99th. APACHE II19] H# A4 52.7(+26.
9)#xoli Ranson/Imrie criterias= 2.9(+£1.7)7,
7] BA FE 1.25( 2 LS)AIHE 1.

2. ARDSHMYx} Ak

Z thd 82 949 3 134914(13.8%) ARDS7}
wegsldon o] F 109 (76.9% )7} A3ttt
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(¥4 4 : Definition of multiple organ system failure)

@ Cardiovascular : Mean artorial pressure < 50mm Hg. Need for volume loading and/or vascac-
tive drugs to maintain systolic blood pressure above 100mmHg. Heart rate
S‘SObeats/min. Ventricular tachycardia/fibrillation. Cardiac arrest. Acute
myocardial infarction.

& Pulmonary : Respiratory rate<5-min~*. Or = 50-min~'. Mechanical ventilation for 3 or more
days or fraction of inspired oxygen(Fi0,)>0.4 and/or positive end-expiratory
pressure > SmmmHg.

(3 Renal : Serum creatinine >280x#mol-L~'(3.5mg-dl™"). Dialysis/ultrafiltration.

@ Neurological : Glasgow coma scale< 6(in the absence of sedation)

(& Hematological : Hematocrit<20%. Leukocyte count<0.3 x 10°-L~". Thrombocyte count<50

% 10°.L™" Disseminated intravascular coagulation.

® Hepatic : Total bilirubin= 51 zmol-L~'(3mg-dl™") in the abaence of hemolysis. Serum glutam-

ic-pyruvic transaminase>> 100U - L™

(@ Gastrointestical . Stress ulcer necessitating transfusion of more than 2 units of blood per 24

h. Acalculous cholecystitis. Necrotizing enterocolitis. Bowel perforation.

Table 1. Clinical characteristics of the study sub- 3. ARDSEM T} o Qi Zio 2 LElH XES
jects (E 2)
Characteristics No. Value
(mean+SD) Uil BAL 5 O 298 AP 794 F 52990
Patients(M/F) 86(63/23) A upgges Jelbth o] F 1ol (21.2%)
Cases(M/F) 94(69/25) ARDS7} :2Asle] F5 o #94 o)l de 3
Age(yr) 51+15 S7F 481 Aol ulste]l ARDSEAo] 22 3l2
Eticlogy 2 UehdoH(p=0.013). 3% 4%y #9 55 A%
Alcohol 24 g 78 —’F UG A= 70490 0odlA 13
GB stone 20 A= 2990, 2014 33 A= 26490 47
Others 42 o<l 73—?* 154gt. ol 004 138 Be=
APACHE 1II score 72 52.7426.9 ARDS7} & oMz LAEHA] kot 2004 34
(0-299) A A 49l(15.4%), 43 ol BeE 44(
Ranson/Imre crite- 92 2.9+1.7 26.7%)lA ARDS7} Asle] HFE 29 55
ria(0-11) AR} =& 75 ARDSHAo] £& Zoz ey
MOSF*(0-7)* 92 1.25+1.5 H(p<0.05).

*multiple organ system failure
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Table 2. ARDSZ= A3 3= A}
ARDS(%) N-ARDS* p-value

CXR ‘

normal 0 27 <0.05

abnormal 11(21.2) 41
CT severity index

0-1 0 29

2-3 4(15.4) 22

>4 4(26.7) 11 <0.05
Merray’s lung injury score

0 0 21

=1 6(33.3) 12 <0.01
APACHE III score

<30 0 17

30-49 1(7.1) 13

50-69 2(10) 18

=70 8(38.1%) 13 <0.01
Sepsis

- 6(11.2) 61

+ 7(25.9) 20 <0.05
MOSEF**

0 1(2.8) 35

1-2 5(12.2) 36

>3 6(40.0) 9 <0.01

*non-ARDS

**multiple organ system failure

F Aem 0 A7) 214, 14 o)l HSE
184 %}, Murray # &4 g7 08¢ A9l
£ ARDS7}F & odlMz 2AsA] gdgken 13 o
2 A$E 641(33.3%)9)4 ARDS7} sl
Murray # &4 A9 13 ofdd Aol
ARDS#HAo] 22 Aoz vheldch(p=0.006). W
9 g4 APACHE Il A48 78 4 Y 4%+
729) A3 307 ok 174, 30~49%e 144,
50~693& 204, 707 ol A$ 214k
APACHE HI 7} 304 o]s}el #$+= ARDS7}

AslAl gkgton] 30~498 1 Ag= 14(7.1
%), 50~697<¢ ALE 29(10%), 708 ol
A 89(38.1%)°14  ARDS7l daislol
APACHE Il A7} ¥& 4% ARDS7} o U443}
T Ao.g vERttH(p=0.006).

e FA APZFo] AMH A9E 274509 of
794(25.9% )1+ ARDS7} A5t HEFL
uksla] e ofl wlsle] 5.58)¢] ARDSZA 918
& Bt (p=0.04). WY 34 7] F4o] ¢l
A4 369, A7) HHdo] 1~27) U= B%E

oy

fr W oo
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Table 3. ARDSZA T} A% gle IAE

Odds ratic  p-value

Sex 0.43 0.29
Age 1.02 0.38
Ranson/Imrie criteria 2.09 0.32
Anmylase at admission 1.04 0.10
Lipase at admission 1.01 0.44
Duration 1.50 0.45
Eticlogy

alcohol 0.80 0.78

other 0.41 0.25

419, 37 o}del Bxl= 1544k o] H4o

© At 14(2.8%), 7] e 1~274% 7
= 541 (12.2%), 374 o3l 49 64(40.0%)
oA ARDS7} 2A&hch. 7] Hdo] 1~27%
734 fe A5l viste 4.9 (p=0.16), 37} o]
29l 9= 23.3u)9] ARDSHEA =S nByot
(p=0.006).

0

M

4. ARDSRMn} oiftgls Aoz Lieit X|EE
(= 3)

$xtel dA¥n AEe ARDSUMEaE dAdto] Qg
ok Y @A obdEkAl X1 odd ratio 1.04(p=
029%™ W @Al 2 2= odd ratio 1.
01(p=0.44)2 ettt F4 BARE X7 Al
7hAe] 712F oAl ARDSEA T} dte] giglen F
A HAde] s ARDSEHITE= #A7F gigict.
Ranson/Imrie criteriat thd4 BAolx ARDS
A R EE 2,092 vebtont A oln)
£ gt (p=0.32).

I

2 ¢Fe T4 AFY R o 28 99

Y

32 = 13.8%°14 ARDS7} #Haisigict. 24
ZAdol4 ARDSTA AFE QAR digh Boe
AF7A] glsien g4 AFEY FE=E o5 T
% 9= ¢1xz+ Ranson/Imrie criteria, THa7] %
e 4/, APACHE II 5, #3%8 &4 5% A%
2} ¥3 C-reactive protein, PMN elastase, o~

antiprotease, ¢,-macroglobuling-o] &#A 9}

(o3

¢

)

ARDSZAz A#E 7bede]l Idg Aoz Alsd
o F4 ATEY FEFEE 2l golEe AXR
AMEE 55 AFH #9 25 Age 0~13 ¥
279 A9 ALER 0%0)0 o|FEE 0 Z 4%0]
H T~107HQ] A AAHES 17% o)88E 2%
2 guA ol B dpoMn BX gHe 839 3
Z AFEF 0~ 1749 A 0%, 2~374% A% 154
%, 47 o149l A$ 26.7%14 ARDS7} uHaish=
Aoz yeptl ZAFE #Y FF AW 28 75
& Zoz Yeth(p<0.05).

$xte] 22T £43= A3 APACHE 114
FE BE F5 AT A390] 48 AR AF
T A g2l B ddlAx APACHE II4)|A
AR A4 AAel APACHE 47t 8 ¢35
ARDS»} of & I (p<0.01) 704 oldel
739 38.1% A ARDS7} st il BA] #xb
o] Al A7t UB4E ARDSO| WAe] ZFrtshe
Aoz Jegth. 54 AFFAA Fr] FHe 2t
7t & FE O FEET R Ao B HY
=HY 2 AFoE Fr] o] 374 ol A%
40% 1A ARDS7} 2Astglon o f¥ss 47
HAo] gl Aol vl 233802 vehdo, fE8SE
SurE 9 ARDSZA 9i¥o] Svkshe Ao

nEI o, B A AFME fEFe] &
e Zgofir ARDSIY o & sl Aoz U
Wk

Ranson/Imrie criteriatv™ 4 4L =25 &

doln= 2 g2 g &d2ld gow Ranson/lmrie

!
o:

O

o
=]
)
N

(a
S}E
e
L
i
¢

oo
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criteria7} 1~270< A4 AMFES 1% vToln 3
~47Q A= 15%, 6~THQ B Aol
100% 5t ¥eiA ok, gy & dFodMe
Ranson/Imrie criteria’} & 7% ARDSIA 9
A= 2.099H o BATY FJde A (p
<0.32).

e BA 5 g9 294 938, 7o, 59
AFzo] U A$EA ARDS7F 21.2% A A
glo] gAel ARk 72814 (p<0.05) ARDSE
Aol && Fo g Uyttt E3 Murrayd] ¥ &4
47t 03¢ 7A$-= ARDSIL 3 o= @AslA] 9
* 14 o)l A= 33.3%A ARDS7E 2Ry
sl U9 ZA # &l gle 39 ARDSEA
730l H& Aoz AlaE A

4 G 2§ B dleog $RY By
(retroperitoneal edema), 3729 A5, B85 33
(abdominal distension), E-%3719  Zulil&isinis
2 g £ F0 Fo] FHHIL Qo A4
2 B4 H&del 2 Jlde g4k etk 84
ARE BAM F2FejglolAl A.(phospholipase
A;) B4E7} FUFEL YN ZAFE ol
Ay ARDSEAle] 718 ¥ A#ga» ARDSE
2 2¥9 2y oA Z7kdel vehin® sz
Uz ¥axguold] A& FJAl ARDS/T LA E
2% xayelvord] A,9] B4E A4 54 H
SAYol AdEln 2™ ARDSEHA] 203 o7 E3
2 71 1 9ol 4 A4S §xe] ARDSHH
71do xaxe|molA Aot B oz AlRE
k. xx¥egold]l A,9] dshs Zaxeladd
(prostaglandin), #3E &4l (leukotrienes), 4%
4331914} (pLatelet activation factor) 52 %@
AAE fejslel FduNEe] Fde F7HA
Z ¥7 olzt ARDSEA ] 49 dEE 3= A
o2 oAAE gIFUETd dg FH EF
(chemoattractant) 8% 2§}, g v A¥e
stobA] Ax(phospholipase A.)& BEHEAEH (sur-
factant) o] 8 & Fof sl g8 (lecithin)

& 75 BAA Heo EUEAER 849 FdE
e 28 AYiME g4 #FEd
Fibslo] Yeld ARDS9] A 7] dS SHEHER
3 BE23} 3FT0IA fElE A #2171 (oxygen
free radical) ] Z7le)l 7118k Aoz gelA Ut
12,31,32).

olite] Azted 34 AFE FA F UL A F
B ook 294 o) &40l IAY, BF AFH &
o 22 ¥/t B& $8, APACHE ¥4} 58
%, Murray ¥ &4 971 13 o3 2%,
gZo] FNhg A, gy Fho] 37 o3l B$-
o] ARDS7F t] & st Ao® Algdc). E3
4 AFGe ntA g @&o] T A8 AFFES
55%o0]m® B iz FA4 A4dd ARDSs}
FHE A4S 76.9% 922 WY B A7) ARE
o] Tutd ZAg= £ o AFHQ AAe 5ot e
g Aoz Algdrh

2 o

L -
4 2399 APEES 10~18% 2 48A o
Abgel iRRe FA 5% Bd9) gd=Hd ok F
A 3EF HA 7 Mg deEel ARDSe] Fa3%
geleg FA #AAgel duix Jdovt §4 A3d
825 F ofd s ARDS7I | & EAskeX]
£ 343 g4 oA 4o 34 d39 8489
gl AlolM ARDSe] @Ais dgd A4ES &
olR Rt B ATE AJEgirh

o

19893 SYRE 19959 947A] ofit AG M & F
o} Wele] Yeist gx 86™ 9408 FEHowm B
23}9ch. ARDSE 94¢] 3 139](13.8%)l4 2
Astdnh. B4 242 4 QA AHES 9EF 24
3} rP-testE o|g-tgirt.

i Vil I

yg FA 5 g 294 ol 27l 9

rir

2%
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ARDS7} § 2 wAlalglom (p<0.05) B3 AFE
#9 2= AF7F =& 5 ARDS7} ¢ = g3t
ATHp<0.05).

APACHE I score?} E24% (p<0.01) Mur-
ray 9] sl Adapvh 174 ol A9 03] AR
t} ARDS'EA g0l o & slog viepsid).

HyFe] Bty e 2¥x g A$Eyg
ARDS¥M 918157} 3.5 Z9tom (p<0.05) th
A7] BHo] 37 o]l A4 thy] $do] gle A
21T} ARDSEHA 1857} 2331 (p<0.01) =&
Aoz UEpdeh.

z =

B4 H39 84 F Y B34 B 9L 94 o
g o] AU B AFH #9 225 AEt &
%% APACHE IIl score7} & 42 Murray®} 9
&4 B4 B 58 A¥F0) FurE A% O]
B3] 37) o4 SukE A90) ARDSY} o % 24
3 Aoz e,

—_
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