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Background : Though acute respiratory distress(ARDS) 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
clinical factors related to the development were analyzed using univariate analysis and 2*-test.
Results : The risk of ARDS development was increased in the patients with abonormal findings of chest X-ray
at admission con}pared to the patients with normal chest X-ray (P<0.05). The risk was also increased accord-
ing to the éevecrity index score in abdominal computed tomography at the time of admission (p<<0.05).

The higher APACHE [II score of the first day of admission, the more risk increment of ARDS development
was obsesved (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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BA3EETP2F 2 (Acute respiratory distress
syndrome, o]} ARDS)2 wH4] =l ddte] ¥ glo]
-3 &4 =28 F o 2AEE 9 HEe
314 F7hol e %2 Hel A uivtd #EE U
Rl ol2X Huste Zvlz Qlste] vy Atk
830 ¥he-g wolA g A% AtrPFI A
o] ZAE ZAT dloltt. T L dAEE HE
Z Qoo FQl(aspiration), #3 7129 FYU(in-
halation) 57} 37 34 #A9x= ARDS9 Fa3d
Yooz mEEo ghtt. ARDSE FAFHAAS]
20% A BRASH? o= FA AFG A AT A
o A1e] 60% & A, vt AF7HA B4
AN4E A4S F ojE PAolM ARDSZE O 7 &
AsleAd diside @A AR &t old & a7
' 34 A9 o2 U S84 LT 8=
< ez ARDS 2Ad) d#d F e 48 7t
A A AREL BAgozd dd AHAA
ARDS¥HE 428 F Jde IAEE Fol ZuH
Bt

e 3 U

1. cha

hAagaE 19899 59 28Y4%E 19954 94 30
U7A] optAY M EFTHEA WA SR F

A AgQe U IR BATE F 86
Holjglen & fxpyt F4 APFLE o2 A 944
& A%rt Qo] ZaAlE 940 34 AFEL B
Bolu 85 o FAol dom EF ofdEA
(amylase), 2|3 (lipase) F27} B3Rt ¥ 7
Sz FosPuith. opdahA] FAE FYRTE 34
ol gl A48 B Ao FHUHY.

2. 44

At 37 94018 A, o], F4 LANH A& A
Z7A|e] 717F, 9%), Ranson/Imrie criteria, WY
DA FR O PARISE A4, B AFH 29 FF=E
2] % (CT severity index), APACHE(Acute Phys-
iology And Chronic Health Evaluation) I3,
Murray ¢ 3 &4 A4, 8% 4%, 7] §-39
F, g FA 39E 7t B4 zAL, Wil 24 of
alA|, oA £3] 5 FFHo 2 EAINAY. F
A A9 849 vnA FEAE 94 AR O
sty 72ArL 98% A8 @ 3§ Fdo] uke
A% @ H¥Zo) JA=HE 4 @ 55 AFH &
G4 At HFE 89 FF(CT grade)o] & 7
£ ® PFxA AEARE(diabetic ketoacidosis)} I
Ar2A] &4 (hyperosmolar coma)%o] ¥ #H 73

I 2 G7ol AS-E fole) Foje o 2

1) ARDS?®
1992 'd American-European consensus confer
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(83 1: CT severity index)

(&3 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

enceslA] 4% ARDS 39§ AMgsigom PaOy/
Fi0,<200(371% s} $xsh BaAlgle] ol 3
EE CR NS PER R R
ol 37H8 YBH FA7 gl A2 Sk

2) 9 A A 27
Wl A B9 FF O 29 AT vRRe
2 RS 59 4, d3E, F60 5ee
B9-E vBGeE BRIl

3) BY ¥ #gd FF AFY
FA4 AFde) SF(grade) T AA #AA Ax 3
oz FIFc(EA 1).

4) Murray®} = &4 A0

FF g 29 Aol g A, AaFE: H4, 5
712 FH(PEEP)AME- Hzo w}E HFs} f4%
(compliance)ol] w& Az A= on zhzhe)
A4E 3 715 99 2459 ASE Yo ¥ &

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,/Fi0Q, =300 0
PaQ,/Fi0, 225-299 1
Pa0,/Fi0, 175-224 2
Pa0,/FiO, 100-174 3
Pa0,/Fi0, <100 4
3. PEEP score(when ventilated)

PEEP <5cmH,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/cmH,0 0
Compliance 60-79ml/cmH,0 1
Compliance 40-59ml/cmH.0 2
Compliance 20-39ml/ecmH,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.

4 AEE AFPe) 02 AL S0l gl 4, 0.
1~2.59 A9E AZAM FFE] A &4, 2.59]
A9 A9 48 A4 ERAAGCRW 2).
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(23 3 : Ranson/Imrie criteria)

A. at admission or diagnosis

@ Age>5Syears

@ Leukocytosis> 16,000mm?

® Hyperglycemia > | Immol/L(>200mg/d¢)

@ Serum LDH>4001U/L

® Serum AST>2501U/L

B. during initial 48hours

(D Hematocrit fall>10%

® Fluid suquestration>4,000m{

® Hypocalcemia<1.9mmol/L( < 8.0mg/d¢)

@ Hypoxemia(Po,<60mmHg)

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

® Hypoalbuminemia<32g/L(<3.2¢g/d¢)

5) Aucte Physiology and Chronic Health

Evaluation( APACHE)III score”
APACHE A4 #x] 43, 34 A28y 3
=, A A% Az pAHERoH 0FedA 2993
(B8 A=, 0~252 ;T4 28 A, 0~23 Yol
0~24)7A ot} W4 BA] APACHE HIM4E 4
of, T AR A, FA AeigtE Aol wet 73t
o 2 & Artstad.

6) Ranson/Imrie criteria*®?
A9 FA9 1Y 48AI%e] A F ZZhe] &
E3EE Aol ¥ AIANE Sokth(EAE 3).

7) HEFY A 7)1E"

W ZA Aol 38 okl A 36T olaH AL,
WE7} 12,000/mm? o]A4to) AL} 4,000mm? o3}
A AL, 7 NG BANA Fol A A, A 7
Qo) g 97k FRAYAL B JAsE

7
%, H4d FRoA &Aooz nEo] B BE F

274 olgelxn Al FAeo] HA & AEF(FFH7]
<ol 90mmHgol3t) ot thAME 350l Fukd 73
2 A3

8) o) ¥ FeJ°
W 24 A7) #Aol gle 3717 R AH7EE ot
& 0~7H2o2 WrAt(EH 4).

3. BA gy

Azte] Y4 AEED ARDSSe] auAl tiaiA
= gl B499] Fisher’s exact testZ A|33ted &
£4e ARSI o @A (odd ratio) = 2A|AE
¥7 EHo2 FaAch. 4 EARHE PC-SAS
program(PC-SAS, version 6.04, SAS institute,
Cary, NC, USA ; 1990)& o233 pat& 0.05
o5 olu] Sl Aow 25 ANtk AR Flge
BT + FF WAE U

d 7
1. chdt #xEe| %y

F4 A39ez WA 8 g g2 94
o ZF g2 696, ozl 25490 BF dHe
51015 A9 84 AFEY I 571 24
o, Bo] 204, 7EH(EY, 9 2EE Z)7H
429 gtt. APACHE NI H7 A4 52.7(26.
9)Xo]31 Ranson/Imrie criteriay 2.9( +1.7)7,
7] B8 a2 1.25(2 1.5 AAHE 1.

2. ARDSYYT} Al

Z i 82 949 F 13994(13.8%) ARDS7}
Lasiglon o 3 104 (76.9%)7F Ap¥sech.
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(83 4 : Definition of multiple organ system failure)

@ Cardiovascular : Mean artorial pressure <50mm Hg. Need for volume loading and/or vasoac-
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.

® Renal : Serum creatinine >280umol-L~!(3.5mg-dl™*). Dialysis/ultrafiltration.

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

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

x 10°-L~" Disseminated intravascular coagulation.

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

ic-pyruvic transaminase> [Q0U-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. ARDS&MIT} oift UE ISR HElH X|BE

jects (F 2)
Characteristics No. Value
(mean+SD) W 34 F5 O 298 AlRE 794 F 5249
Patients(M/F) 86(63/23) A ggos vehgh o Z 116914 (21.2%)
Cases(M/F) 94(69/25) ARDS7} st F5- v 94 o] de 73
Age(yr) 51+15 $7F A4 79l vlsled ARDSEAo] & 2o
Etiology Z Yeth(p=0.013). B8 AFEH Y 25 AE
Alcohol 24 E 7 F A" A= 70450 00 13
GB stone 20 A9 294, 290 3HQ A= 2699e9 43
Others 42 o]l A= 154 K. oF 0dlA 14U A=
APACHE III score 72 52.7£26.9 ARDS7} @ ofloll M= 23R ekgkort 2014 33
(0-299) Ql A% 44(15.4%), 44 ol A= 49 (
Ranson/Imre crite- 92 29+17 26.7%)°l4 ARDS7} Al FHFE #Y %‘%
ria(0-11) A FE7} 5 $5 ARDSHAgo] & Aoz viEN
MOSF*(0-7)* 92 1.25+1.5 th(p<0.05).

*multiple organ system fajlure

Y ZAl Murray 3 &4 Haps 399904 &
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Table 2. ARDSZA3 4F U&= 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
MOSF**

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 AReH 0HA A7t 214, 13- ol A$=
189 %ict. Murray # &4 F47} 039 2994
£ ARDS7} & dolA= dAlskA] ggton 13 o
Al A9E 69(33.3%)914 ARDS7} 2Aste
Murray # &4 ZH$7h 1 ol ZA$elA
ARDS#Ao] 2 Aoz velgtHp=0.006). W
¥4 32 APACHE Il A48 78 & AU A$+=
724 A2 303 oldh= 174, 30~497He 144,
50~697L 200, 70 o)A He¢e 2149
APACHE III A7} 303 o8}l 7$+= ARDS7}

LAEA] gton 30~497F < ALE 14(7.1
%), 50~697e B 29(10%), 7078 ol
A% 841(38.1%)%14 ARDSy} wagsie]
APACHE Il #47} & 48 ARDS/} o 243}
£ Ao JEPItH(p=0.006).

WY A g8 Fo] AP A= 27492 o]
Z 741(25.9%)°l4 ARDS7} sl #@%e
TWHsHA] @2 ol ¥lEke 5.5u)9] ARDSIA 9%
=& BN (p=0.04). WY 34 o] RAe] ¢l

< 7FE 369, F7] BHol 1~27] e A=
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Table 3. ARDSEA} Q& Qi A=

Odds ratio  p-value

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

alcohol 0.80 0.78

other 0.41 0.25

414, 37 o]l #xk= 1549t thgr] Fdo]
Re ALE 19(2.8%), F7l F3o] 1~2710 74
$= 59(12.2%), 370 o]l A= 691(40.0%)
oAl ARDS7} At Fv] F-do] 1~274¢
A4 jle Aol vzl 4.991(p=0.16), 374 ©]
AQl A$+= 23.3u]2] ARDSZA =& B}
(p=0.006).

4. ARDSYT} HBYUE HO 2 LEID X|ES
(% 3)

3=te] A5z Ade ARDSHA= dAdto] 19
o i 2] opdela] £X= odd ratio 1.04(p=
0.29)%oH Wl B4 A $HE odd ratio 1.
01(p=0.44)2 Jelth. 34 SATE A8 A%
7t218] 717 9A] ARDSEA Addo] gisled |
A #Ade 9<s ARDSIAIE BAZ gidct
Ranson/Imrie criteriat= thi 2444 ARDS
A Sz 2.09812 vEpgot BAIEEQ ou]
= At (p=0.32).

L - g

£ d7e 34 AL WA S8 44

82+ F 13.8% 14 ARDS7} &8ss, 54 4
ol ARDSIHAF Agd Al g EH L
A giolem 24 A3YY FE=E A% @
% 9)+&= 12+ Ranson/Imrie criteria, th7] #
Ae} 4, APACHE Il A+, #AFH £9 55 AX
¢} 84 C-reactive protein, PMN elastase, a,-
antiprotease, @,-macroglobulingo] &2{# gc}*
A4 AFE AFEe] B 990 5F F#AYE?
neEg o F4 AL FI=S wddE e
ARDSZAr A#E 7Mool g Aoz Algd
th B4 399 FFEE 2700 YolEs AR
ASEE 55 AFEH 29 3% XEe 0~1H ¢
27 A AREE 0%0]L o]FEE 0 E 4%0]
B T~107HA AS ALES 17% o3& 92%
2 48A U £ d7ME BEY- AFH &9 F
Z AR 0~ 14U A% 0%, 2~3HA 4% 154
%, 473 o431 739 26.7% 4 ARDS7} HA¥sh=
Aoz Vet AFEH Y FF AWt 28 75
ARDS M Eo] E2 Ao = YelTH(p<0.05).

#xle] 35=E F43= AU APACHE 11
FE §& 45 A8 A3Yo) AL AT AF
T A gt B gz APACHE IleA
8" A4 AA<Q APACHE lIE47) & 2
ARDS7} ©] & 2AslH 1 (p<0.01) 707 o)Al
7% 38.1%o)A] ARDS7} wAlsle] Q1) 2A] 31}
9] AN ezt EeS ARDSe| @40l Frtee
Ao g vepgrt. 4 AFFAA Z7] #3492
7t B& 8 1 F35E Bk ZAeg Ba HY
d? 2 dpiAE 7] Fdol 370 ol A
40% 914 ARDS7} @Aisigdon 1 YEEE= 37
2ol giy Al vldl 23.3802 Vel dgSE
o] FurgE ¢ ARDSZA 9do] F7ksks 3oz
HuHm glomhd B AT Aoz HiFo] &
g 9ol 4 ARDS7 ¢ & #Ashs Ao vE
Wt

Ranson/Imrie criteriats 4 #AAYY 2255

ol g2 da] el gom Ranson/Imrie
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criteriaz} 1~271%1 % AFLES 1% wgtoly 3
~400 A= 15%, 6~T4 A= AFHE9|
100% 23 E2A Jup**. T2y & d7dAe
Ranson/Imrie criteria’} & 7% ARDSZA9]
A= 2.09ui ot BARE oS Ak p
<0.32).

e ZA F5 v 94 A3, o, 59
A&l e ZENA ARDS7E 21.2% A LA
3l gl Aot {2314 (p<0.05) ARDS#®
Aol & Aoz eyt £3 Murray?] o &4
471 0389 729+ ARDS7} 3 o= ¥H33R] &
17 o|ARl A9+ 33.3%°lA4 ARDS7} 24
gl W B4l ¥ &l fle 49 ARDSIA
b5l A& o AlaEdr.

B4 AN 2§ B4 gQos FEO 73
(retroperitoneal edema), ¥79}t Aks, 22 53}
(abdominal distension), B-%£!319 Zulilzl1317.18)
2 Aot o F'9 Fo] FAH glot ARt
2 B4 d&ge] 2R J1Ae 4 ¢t 84
AZY FANA ETxXegold] Ax(phospholipase
A,) BT FlER Y IAze|golA]
A= ARDSE=A] 71# AX A3z ARDSH
& 239 Hz2F YA F7iso] Jeps® 7z
Wz Zxxeimold] A8 FAl ARDS7E ¢4 E
a»® gagdold A.e] B4& JAIA 54 H
&Apo] Az ARDSIA S 283 vi/] £2
2 7F Ha o 34 d39 #xe] ARDSEH
7186 TAX oA Ayt BAE Aoz AlEH
th. FAXmold] A, B43le TR EEHd
(prostaglandin), #3E2]4l (leukotrienes), A%
A3}elz}(pLlatelet activation factor) 59 =&
HAAE feElstd Badajdze] F44E S
2 ¥nt ol]z} ARDSIA F4E H8& 3= A
o7 SAARAE UEYETY O F3H B3I
(chemoattractant) 2% Z}&-3}?, &3l ¥ A¥g)
so}A] A,(phospholipase A,)= EHEAEA (sur-
factant) 9] F8 A& 9] 3h}ql A€ (lecithin)

< 71 ESAA de TUHBAAER 849 AlE
frdgrpe s, 28 AR FA AFG
FHEo] YeRd ARDSe] @A 714 EHBAHER
HAY 57 3FTFAAM R Ax F207](oxygen
free radical) 8] Z7}o) 7]Qsle Aoz LA ¢t
12, 31, 32)

ool AzteA 4 ARG A F UYL A F
5 g #2940 ol 270l AY, 5% AFY &
o 2= AW & 72, APACHE 1447} =&
4%, Murray o &4 47 134 o]l 34, 9
d3Fo] T A5, tgr] Fdo] 374 ol A%
ol ARDS7} o & A3l Aoz Alsdd. =g
B4 #73G T sl &o] Bk A ApYEL
55%0]0i® B AFME FA #4del ARDS7}
FHE AL 76.9% o2 Y 34 A7) NBE
o] W 7%= £ ¢ AFAHA A Xwot "e
g oz ARdEn.

2 o

oy &:

B4 A2E AMFES 10~18% 2 ¥BlA 9len
Aol dif-Ee 94 38 733 d¥E] o &
4 3F 749 /M3 A% ¥E ARDSe Fad
fRles F4 APl g Aot 4 AP
FAE F olF ¥A9A ARDS7} tf 2 BAsh=A|
© 43 A A go. 34 439 8459
U AHlA ARDSe] 3 dad dAEg &
olR iz} £ AFE AlPsch

ATy :

19893 5YRE 19959 9977 ol AG & F
& o] UL B} 86T 94clE FYHoE B
A3ttt ARDSE 944 F 1340(13.8%)0M &
Al BA S 74 A AEES EF B
3} 2’-testE o] &3}t

ATED}

He 3 7 g 294 ol 270 e A
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ARDS7} o & @8t on(p<0.05) 5% AFH
#9 % AW}t ¥ 5 ARDS/ o 3 w43
¢t} (p<0.05).

APACHE III score7} &% (p<0.01) Mur-
ray?] H<&Ad A7 14 oldel B8 03U AR
t} ARDSEA&o] o E& Aoz Yepdt

HEZo] e A 2¥A gL ARy
ARDSEH 9181=7} 3.54 &gkon (p<0.05) o
A7) o] 374 o]l H$- chdv] Aol gl A
$HT ARDSEH 9857} 23.38(p<0.01) H&
Aoz vk,

a e:

FA4 #3349 82 F Ud A F5 de 29 o
A 7ol AV B AFH Y £F AW =2
42 APACHE Il score7} & 4% Murray9] 9
&4 W47} 58 £5 48Z] 591 A4S )
30| 3/} ol $el A$o] ARDSH of 2 @Al
s Aoz vehth
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