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Background: Tumor necrosis factor(TNF)-a and Interleukin(IL)-1B are thought to play a major
role in the pathogenesis of the septic syndrome, which is frequently associated with adult respira-
tory distress syndrome(ARDS). In spite of many reports for the role of TNF-d in the pathogenesis
of ARDS, including human studies, it has been reported that TNF-d is not sensitive and specific
marker for impending ARDS. But there is a possibility that the results were affected by the diver-
sity of pathogenetic mechanisms leading to the ARDS because of various underlying disorders of
the study group in the previous reports. The purpose of the present study was to evaluate the roles
of TNF-¢ and IL-1B as a predictable marker for development of ARDS in the patients with septic
syndrome, in which the pathogenesis is believed to be mainly cytokine-mediated.

Methods: Thirty-six patients of the septic syndrome hospitalized in the intensive care units of the
Asan Medical Center were studied. Sixteens suffered from ARDS, whereas the remaining 20 were
at the risk of developing ARDS(acute hypoxemic respiratory failure, AHRF). In all patients venous
blood samples were collected in heparin-coated tubes at the time of enrollment, at 24 and 72 h
thereafter. TNF-o and IL-1B was measured by an enzyme-linked immunosorbent assay (ELISA).
All data are expressed as median with interquartile range.

Results:

1) Plama TNF-q levels: Plasma TNF-p levels were less than 10pg/mL, which is lowest detection
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value of the kit used in this study within the range of the mean +2SD, in all of the normal controls,
8 of 16 subjects of ARDS and in 8 in 20 subjects of AHRF. Plasma TNF-a levels from patients
with ARDS were 10.26pg/mL(median; <10-16.99pg/mL, interquartile range) and not different from
those of patients at AHRF(10.82, <10-20.38pg/mL). There was also no significant difference bet-
ween pre-ARDS(<10, <10-15.32pg/mL) and ARDS(<10, <10-10.22pg/mL). TNF-a levels were
significantly greater in the patients with shock than the patients without shock(12.53pg/mL vs.
<10pg/mL) (P<0.01). There was no statistical significance between survivors(<10, <10-12.92pg/
mL) and nonsurvivors(11.80, <10-20.8pg/mL) (P=0.28) in the plasma TNF-q levels.

2) Plasma IL-1P levels: Plasma IL-1P levels were less than 0.3ng/mL, which is the lowest de-
tection value of the kit used in this study, in one of each patients group. There was no significant
difference in IL-1B levels of the ARDS(2.22, 1.37-8.0lng/mL) and of the AHRF(2.13, 0.83-
5.29ng/mL). There was also no significant difference between pre-ARDS(2.53, <0.3-8.34ng/mL)
and ARDS(5.35, 0.66-11.51ng/mL), and between patients with septic shock and patients without
shock (2.51, 1.28-8.34 vs 1.46, 0.15-2.13ng/mL). Plasma IL-1B levels were significantly different
between survivors(1.37, 0.4-2.36ng/mL) and nonsurvivors(2.84, 1.46-8.34ng/mL).

Conclusion: Plasma TNF-a and IL-1B level are not a predictable marker for development of
ARDS. But TNF-a is a marker for shock in septic syndrome. These result could not exclude a
possibility of pathophysiologic roles of TNF-a and IL-1B in acute lung injury because these
cytokine could be locally produced and exert its effects within the lungs.

Key Words: Adult respiratory distress syndrome, Septic syndrome, Tumor necrosis factor-d,
Interleukin-10
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Table 1. Clinical Characteristics of Subjects

ARDS AHRF
Data (N=16)  (N=20)
Age(Yr.) 59+20 5117
Sex(M/F) 10/6 9/11
Underlying disease
Malignancy 3 10
Liver cirrhosis 1 1
Diabetes Mellitus 2 2
Trauma 2 2
No underlying disease 4 2
Othetrs* 4 3
Source of Infection
Respiratory tract 8 6
Gastrointestinal tract 4 5
" Hepatobiliary tract 2 3
Urinary tract 0 3
Others** 2 3

Other* : Colon perforation, Pancreatitis(2), SLE, Postpar-
tum, CVA(2)

Others** : Unknow(3), Toxic shock syndrome, Pyogenic
knee joint. Values are mean+SD, AHRF: Acute hypoxe-
mic respiratory failure.

Table 2. Biologic Characteritics of Patients

Data ARDS AHRF

(N=16) (N=20)
APACHE 15.1+45 17.5£6.1
No. of organ failure 22+10 27+13
Shock(%) 68.8(11/16)  75.0(15/20)
Pa0,/PAO; 0.18+0.05 037%+0.15*
Mortality(%) 81.3(13/16)  40.0(8/20)*

* P<0.05
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Fig. 1. Plasma TNF-alpha level in 36 patients(16
ARDS, 20 Acute hypoxemic respiratory failure
=AHRF). The data represent samples obatined
at the moment of development of ARDS in
ARDS group and at the moment of develop-
ment of lowest PaO,/PAO; in AHRF group.
The horizontal line is median value and the
box is the range between 25% and 75% of the
values.

ksl $AE(26%) e TNF-a2) FEF 12.53(<10-
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Fig. 2. Plasma TNF-alpha level in septic syndrome
patients with(n=26) and without(n=10) shock.
The horizontal line is median value and the
box is the range between 25% and 75% of the

values.
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Fig. 3. Plasma IL-1beta level in 36 patients(16 ARDS,
20 acute hypoxemic respiratory failure=
AHRF). The data represent samples obtained
at the moment of development of ARDS in
ARDS group and at the moment of lowest
PaO2/PAO2 in AHRF group. The horizontal
line is median value and the box is the range
between 25% and 75% of the values.
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Fig. 4. Plasma IL-lbeta level in septic syndrome
patients with(n=26) and without(n=10) shock.
The horizontal line is median value and the
box is the range between 25% and 75% of the
values.

F(1.46, 0.15-2.13ng/mL)Alelol| A EAIHQ feldk
Aol gixlont ulhkAlFollA T 74k BckZ
7} P=0.44, P=0.054)(Fig. 4). RAET3 Apdre] v
of] gloJ A= 7}z} 1.37(0.4-2.36), 2.84(1.46-8.34)ng/mL
BEA RETNA Koot G3hkekP<0.05).
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Y o) 2 odvtet 22 ATE Z|HE 5= Qo] IL-18
9] EF w59 Agate] daAle Fu hHest
A2l olo} A g A7) AT 7] Holop
g Aed AgHrcl

olde] ZmEA AT FTIFIIHelN "EEY
TNF-a 9 IL-1B2] 5% Z7%e] ARDS 2Haje] ofi& 2|
E2AE 948 B8l A2 A& Ag =k

2 of

Il : ARDSHIAY 7)3el] Qlo] TNF-aL} IL-189]
AL o|Fo| AHT W) AEel 2Esle] Tl
S-S ZUH7IE A& =} ARDSEAL ub)
ol AZE2Ael TNF-a 9 IL-1p9] Y8 -840l
3k AF7A19] A7 ATE FAg3elch ol 71E
TFEo] st AES e g $ozH ARDS
Q7174 e] thopie] ARDSEA} WA of|&2X|F 249
TNF-a9] 845 ¥4808 Jeh ks 714
< wAlE 4 gick ool A5 ARDS Hh¥o] WiE
429} cytokines5oll 23k 2891 Zlog deix|s Qe
WHEF Z57 IANES o2 TNF-a9} IL-159)
ARDS A9 ol FARZA QA 58408 HE
slazl B A5 AlRsioich

We: W8T SFTIRES dldoE ARDSHAY
T(oT8l ARDS, 1693} S 8-HH 4efloll4] ARDSE

= ARG FAZE EXHAcute hypoxemic
respiratory failure group, o1&} AHRF, 20%)08 B
Fralo] SFAl, 24A17F 9 7241743000 AjEstel ARDS
T+ ARDS HHiRJoll, AHRF#-S 5o AbiBclo)
g = E AbEstel vzl 7 U A1) TNF-ag}
IL-1B2} ‘552 v|23i9lch =%k ARDS 3 AHRF-Z)|
A & AT e AT o2 Rl & ubio) &
%%l TNF-a9} IL-1BE u]ubRdZe] TNF-o % IL-1B9)
t vlazsilel. dlzde A% dRFog4 13w
Nesisict

b=l

1) §E TNF-aQ| B&: £ o3l 83} Predicta
kite] TNF-a ¥ £49] Q15 s FF+2EF32)9)
s18kgko] 10pg/mLels, SolS 100%2, ARDSE
167 8Ho], AHRFZ- 2055 1270] 10pg/mL o}4+
o2 FAx=lo] F FAolollA % TNF-a7} 10pg/mL
o]4 uisl=l u]g2] Xo|= gilt}l. ARDS Y AHRFZ
9] ¥F TNF-a®] 333t T== 27 10.26pg/mL
(<10-16.99pg/mL, ARE-$]5=H 9], interquartile range),
10.82pg/mL(<10-20.38pg/mL) 4] 5 7 Ao]oll= &
oJgt zjeo]7} giglom(Fig. 1), ARDS ¥4 A %ol g
TNF-a2] 555 Fo¥te] 10pg/mLu|k<10-15.32)pg/
mL % 10pg/mLu]aK<10-10.22)pg/mL 24 S8t 2
o7k gl 6¥F 27%te] ARDS HHAJ Aol ulslod
TNF-a2] 7teo] Z71=%ick ARDS 3! AHRFoll4] g
g4 Fo| Al 3AE(26)2) TNF-ad] s5:
12.53(<10-20.82)pg/mL 24} B]=HAE(10%) <10pg/
mLol| B|3l] f-elslA] EEOLKP<0.01)(Fig. 2), A
WEH(<10, <10-12.92pg/mL)F} AP(11.80, <10-
20.8pg/mL) Ao ol f2)dt xlo)7} gigirkP=0.28).

2) 8 IL-1pQ| B £ <ol A-83} Quant-
kine kit9] 2|%] Z42E 03ngmLEA] 77 tlzF
10%4% 195 At 2FollA IL-18Z32]7} 0.3py
mLols}$ir}k. ARDS 3 AHRFZ<] 74| 3 0.3ng/mL
ol3l2 £4% 9= ARDS, AHRFiol|4 7z} 14
7} 9J9ick. ARDS 3 AHRFZ9] &2 IL-189] £5%&
Z¥z+ 2.22(1.37-8.01)ng/mL, 2.13(0.83-5.29)ng/mLo.g
A 5 Aol fogk Xolrt gislomFig. 3),
ARDS HHI7Z1(2.53, 0.3-8.38ng/mL)3} HFA3(5.35,
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0.66-11.51ng/ mL)X = Xol7} gidet A < b
ABFH2.51, 1.28-8.34ng/mL)3} u]ABT{1.46, 0.15-
2.13ng/mL)AololE AR Solat Aol gl
U BTN S Aeke MSIckZZ P=0.44, P
0.054)(Fig. 4). AEZ3} A=k2-o) ulzol o4t 2
7} 1.37(0.4-2.36), 2.84(1.46-8.34)ng/mL 2 4] AWEFol|
A Srfelrll SAeHP<0.05).

HE: W3 TNFaol SEE HPSEF

ST s
oAlA sEA o) AT Aol dout dFU
TNF-o ¥ IL-18¢] 55 F4o| ARDS 439] oj|& |
EF2AE 9H 728Xl A2 A& As =AUk
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