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HEFmfEFESHE NG ERET TNF-a & IL-6 ZEFiill ARDS & 4 1€ B

HEM R malm 2SRk B AR R HERAERLE Y e BAR R A
400037 TJE, i 4 B (3 = PR ) 585 MHR R B WP 5 S T R 0 AR S R PR

(HWE] H HiTE e s g AR Y TNF-a J 11-6 7K F-75 i 2k 0 2 38 25 A1 (acute
respiratory distress syndrome , ARDS) &4 HI/EM, Jiik A 2018 4 6 H & 2019 4 4 H AR B FEI 5
fEHEARE PRl ICU By f 8 30 461, o 13 1) il ARDS(ARDS 41) , Hog 17 il i fadi . it
RN B I RGER S WA BE I B L SRARAS o e Ah W 18 B TE 5 A I AR A AR Ay ) B (6 B4
I P it A A, P P e R [ 20 A6 D 3 8 R AR AR Hp %) TNF-o  TL-6 E 777 S A, &5k ARDS 4
B MK TNF-o Fil 1L-6 7K F- B 88 i3 T i S 20 Kodd BRAH, &5 fa 4HLAR & I TNF-oc 1 TL-6 KB 2 T
X HRAL(P<0. 05) , IfiL 3 TNF-o 7KV 55 5 £ 58 5 dEJ& i ARDS £ % U] G HK; b Ah, ARDS 21 [ 3
APACHE- 1 ¥%43 .C b 8 1 FEES R IR AN LL 2 3L K I i T e g8 3 iR G484 1
HEKP I BT R EH R (P<0.05) o AHEE DI ABUSAAE NB N 15 N, PidHIE] TNF-o
5 1L-6 /KPR WG H 22 5 (P>0.05) . FET-41 APACHE- T ¥4 .C JZ I 26 [ R 2 R IR /K F- B & 125
TAAG A MR B A E SR AR B T ARG 4 (P<0.05) o &5 APREET MK § TNF-o
IRV e i B R Al ARDS A7 35 U1 OCIER , rTAVE 9 U ARDS &A= iR 54

[ X817 ] ARDS;TNF-o;IL-6; 43 5E
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Role of plasma TNF-« and IL-6 levels in prediction of acute respiratory distress

syndrome based on their synchronous detection
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[ Abstract | Objective To investigate the role of plasma TNF-o and IL-6 levels in prediction of
occurrence of acute respiratory distress syndrome ( ARDS) in high-risk patients. Methods A total of 30
patients who were at high risk for ARDS and enrolled in ICU of our Center of Respiratory and Critical Care
Medicine from June 2018 to April 2019 were subjected in this study. Among them, 13 developed into ARDS
(ARDS group ), and the other 17 served as high risk group. Their clinical data and plasma samples at
admission were collected. Plasma samples from 18 heath volunteers were also harvested. The soluble proteins,
TNF-a and 1L-6, in the samples were quantitatively detected by flow cytometry. Results The plasma levels
of TNF-a and IL-6 were significantly higher in the ARDS patients than the high risk group and health control ,
while those in the high risk group also higher than those in the health control group (P<0.05). The TNF-a
level was closely associated with the progression of ARDS in high-risk patients. Furthermore, the patients of
the ARDS group had significantly higher APACHE-II score and higher levels of C-reactive protein,
procalcitonin, direct bilirubin and lactic acid, while obviously lower oxygenation index and albumin level when
compared with the high risk group (P<0.05). Finally, from the 30 high risk patients, 15 died and 15

survived, and there were no notable differences in the TNF-o and 11.-6 levels between the dead and survival

[ESTE] KRR IR TG 18CXZ002) BB A — IR EE el HOBHIL R 409 (2016YLCO6)
[#EEEE] WA, E-mail: huhanshandd@ 163. com



494 S =B R, 2020,42(5)

http : //aammt. tmmu. edu. cn

(P>0.05). But the dead still had remarkably higher APACHE- ]I score and levels of C-reactive protein, urea

and uric acid, while obviously lower albumin, total plasma protein and oxygenation index than the survival

(P<0.05). Conclusion The plasma TNF-o level at admission is closely associated with the progression of

ARDS in high-risk patients, and might be regarded as a marker to predict its occurrence.

[ Key words |

acute respiratory distress syndrome; TNF-o; 1L-6; inflammation

Supported by the Project of Army Military Medical Innovation ( 18CXZ002) and the Key Project of Clinical Scientific Research of Second Affiliated Hospital of
Army Medical University (2016YLCO6). Corresponding authors; HU Mingdong, E-mail: huhanshandd@ 163. com

20 I 38 25 A E (acute respiratory distress
syndrome , ARDS ) J&—Fh Z AR LR G 1IE, 2 f AR ERT
W FEE T I, R R AAE T R Y R R A
SEAGAS JE T Sy 2k =2, T B SMLAE | I W R e A e
W s, 2012 AF AR MR E LA 2 T ARDS 12
Wi LA X ARDS B R HLEIA T HEIRAR T R,
{HAZFUM ARDS 1% % J& R XUBS: 43 )2 B e 11588 A B
ARDS 55 A S g 5 UIAH 5, Jili 43 47 f 24 1) 4% hie 25 3k
SN B5 B 98 i 48 R 1 S8 RN A JoT A R o Il 3 B
BAL % HP 2 ¢ 41 A R - AT 28 20 i IR - 7K 7 19 A8 1k
HBATREAE N ARDS [I2I7ARICY) o 483 % 348 i Jib
JAIRBE A - (tumor necrosis factor-o, TNF-ou) 25 fit
& [l TNF-oo 1] DUIE SRS ROS [A] 2 {2 il 7K i i)
st o K Bk F BAL Wb 41 A -6 (inter-
leukin-6, TL-6) /K-F- KL AR 14 5 ARDS (9 #ilj5 A~ R
IR,

H I M7/ 10 5 B P 28 E 7 (4 TNF-oc,
TL-6) 7K1 73 B 1Aty 2 2 2 AR i it K e 92 A )
(enzyme linked immunosorbent assay, ELISA) J5i%, F8
FHRFRN T, ELISA [ e 5 A0 228 &k 1S % : ELISA
FERALRERIN — A HE AR , AR RIS | 2% AT AR PH
R BATELS RAL S HRAE 4 R AR SR B i 55 o
I, AR T B — o i A vk R g W] B ik AT 2
AR P R A . AR SR F P RD R [ 2D A
Iy 3 [ ARG 8 58 P F- TNF-o K 1L-6 47K, 1 i
PRITHXT ARDS & AE K i 00 0 418

1 AMSH®

L1 —5tH

Wik 2018 4F 6 A % 2019 4F 4 A AP 5 fE
REPE AR 30 BlRfa i o mfafE MAbRE: D1 4
PR 5 QPR FEAE AT 58 ™ e A 17 B A P HRAE TR Al R
s QAT E(Pa0,/Fi0,) > 300 mmHg, 30 i &
(0 DR 531 Dy AR Al 4 (n=23) = EAH (n=3) Al
SPEFIEBRIR R (n=4) o X ZilH ABe)s #4745 H
FREELEE, bR T PR HERK RBP4 T B R
SCHE R BEKFSE IR, Jeh 17 i (11 fil
IRFI AL B IE S, 6 BTG T I LA BhiE ) 2 L

WORASIEYT 7 1145 CRRT 1497 , [ PEAL fR o it
J&k ARDS, ARDS [ AR #E: OFF A ARDS [
MRE ;@1 R PR s @B EAE AT 4 ™ F A5 S 2k
FOE AR R ; @A A 15 50<300 mmHg, HEFRFRHE:
DATIR ; @Rzl ke Z€ ; @)™ FE.0 2858 sl 2tk O WLk
I ;@IE ARDS 5 2 i) ™ 5 JJE 245 DI BE AN 42 @2 R W A8
# (B AR <6 S H) s @i 755 ; DM P RH %€
PEfIBE (LK) s @] BTPE s . 30 B8 A
13 {5l gk & ARDS(ARDS 41) , 4y 17 il fa
HZEWBE/ T AR ARDS(Efadl) . R T RE
ARBEAEHRAEZE 51 23 B PG i (2017 BFES 014-02) , 9f 5
B L RE BT S R S
1.2 i #ARE

FICAZH A ABE 24 b NI IR AR AS | DL R fd R
PRKE L 18 44 1R H N (O BRZ) By I bR A LA
3 000 r/min FEE B0 15 min, BE 3 IR ARAS 7256
1 EP 45 K 1l R AR AEAE 80 CUKAR#T o
1.3 AKX i AR A e X HF TNF-o | IL-6 K -F

I3 TNF-c IL-6 11 [F] 2546 0 43 #7 5% ] LEGEND-
plex™ Human Inflammation Panel i & ( 2% [ Bioleg-
end A F]) , URE R BRULHT B EEATEAE, 25 L ¥
FEARTERE A5 5 25 WL inA 25 ul Assay buffer, ¥1
W Assay buffer £% HL 6 BEJ5 In A 25wl Mitrix B,
¥ 25 WL LA Beads I A I , FLIIA 25 L Kol
PRSI &AL, BOE T R IR G £ IR 2 h 7E4E T
AkLf A 25 wL SA-PE, B F 30 min, Jf] Wash
buffer P& 2 W5 ¥ Beads F i =040 BRI . HLAA
WL 1, %ds F LEGENDplex #4473 47
1.4 %it o

841 SPSS 22. 0 GE itk iAo M. THE VR T
TESPERE IR A7 22 55 VER 30, T R IE S 0 A DA £
FOR AR IES AT E LA M(Pos, Pys) R [R]EH
JEIES R 22551, AL FLBCR W ST FEAS ¢
3,3 ZHAH 18] bo A AT B K R O 22 93 s AN R 7 22 5
P, SR IREIE ¢ K36 5 AN 2 T2, IR FH AR A AG 30
HECRRILE 23 L (%) R, AR HL SR A X Bk
K H logistic 3285 18] 1% 43 30 ARDS 4k AL T
Ifals 2, 22 i AEFRIER P =0. 05, 5 BR A5 HE N
P=0.1, P<0.05 AERAGIEE XL,
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REHFE 2 h IRGIFH 2 h

>

25 uL PE % S6hRIC Y
HERF LM Z (SA-PE)

L, 2 I

25 WL Z& M .25 Wl FE TR (Matrix B)
25 pL ARifES ERE S 25 WL fERIE AT

25 L AT A
1.0 M4 10° +
= - 10° 4
/ 800 K 4 : Ak 5
10°4 [9) :'.‘L E 104]
¥ 600 K 4 < e
e . 3
am i
107 _/ % 400 K = é 104
] 200K 4 10'4
0-:": T T T T T 100 Ty Ty Ty Ty Ty T
10° " ; 200K 401;)SKA600FK5800K M 10° 10" 10 10° 10* 10° 10°
10 10! 10° A FL2-A:: PE
W&/pg'm[f' J:HLK\‘/\{W
R
1 AMEFRSERNGEREE
) gm A AR T 22 S TG L (P>0.05) . ARDS
=

HBEIET 9 B, S fG4 R EIET: 6 9], ARDS 4l &
2.1 ARDS 285 & A4 % 406 R A s FIAET-E FiRfadl  HES TS E X (P=0.065,
ARDS HH#H (n=13) MimGHEE (n=17) 15 £ 1D,

%1 ARDS A5BRASEHEARILE

I R B ARDS 41 (n=13) FfEH (n=17) VXl P{E
P () /4] 10 13 0.001 0.977
LY/ % 52.92+13.97 57.88+16.99 0. 854 0. 401
L AWN %1 9 6 3.39%4 0. 065
APACHE-TT 43 14.08+4.91 9.71x4.93 2.410 0.023
Glasgow 7¥43 15(8.5,15) 15(12,15) 0. 849 0.483
4t g 107 - L 13.17+7.59 10. 76+5. 37 1.019 0.317
C &M/ mg« L 166.0(41.2,196.9) 30.0(8. 8, 50.0) 2. 696 0. 006
W45 2% )5 /ng - mL™! 1.76(0.27,23.76) 0.24(0.04,0.72) 2.075 0.037
MY/ mm - h™! 23.0(20.1,35.5) 24.0(12.8,56.8) 0.218 0. 830
JRZ/mmol - L' 9.06(6.06,14.16) 8.03(4.30,18.40) 0.774 0. 457
JLEF/ ol - L7 73.0(67.3,141. 1) 68.8(60.3,125.5) 0. 816 0.432
PR/ mmol - L' 262.30(168. 85,372.70) 255.30(194.25,322.55) 0.188 0. 869
MEA/g - L 56.018.25 61.7727. 15 2.047 0. 050
/g - L7 31.71x4. 64 36.19+5. 20 2.452 0.021
MHLT 2/ umol « L7 19.25+7.32 14.49+7. 46 743 0.092
HIENHA 2/ ol - 17! 7.81+4.45 3.16+1.64 . 986 0.003
A G455/ mmHg 159. 08+77. 82 389.47+41.48 .857 <0.001
ML/ mmol - L' 10. 20+4. 61 7.33+2.72 .951 0. 066
AR/ mmol - L' 1.79+0. 67 1.20+0. 79 .070 0. 049
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ARDS 2H Fl fE 41 /5 % APACHE- 11 ¥F43 . C
EH SRR AR EEEOR EAFE K
ARG R 2T A G X (P<0.05,% 1), IL4b,
W2 BB 1Y Glasgow PF43 4T it IR & VWL
BT RER M B R ER k2 RS
Y (P>0.05,% 1),

2.2 A EE MY TNF-a KF6 i

ARDS 41 £ % M3 TNF-o 7K [ (69.29+13.31)

pg/mL] B g & TR a4l (57. 82+8.01) pg/mL, P=

0.012] JextHEZH [ (49. 60+13. 60) pg/mL, P<0.001], &
fELH B MK TNF-o KPS = FRTIRZL (P=0.046)

2.3 BB IL-6 KFohkix

ARDS 20 & 3 1M 3¢ 11-6 K[ (82. 72, 905.55)
pg/mL ] B i 25 F 5 fa 41 66. 4(44. 69, 187. 51) pg/mL,
P=0.015] }z % B2 [ 9. 58(7.70, 13.51) pg/mL, P<
0.001 ], & fa 241 5 3 1 3% 1L-6 7K 7B 2 5 T % R 4
(P<0.001) .
2.4 A TNF-a K-F5 &Gt A ARDS A %

T 3o B R A O 0 ) TNF-o  TL-6 S8 A 15 %0
APACHE- [ #%4) .C R 45 H I3 H & H B AL
FE T HE T 2 ARDS KA fE K R (P <0.05,
F2) . ¥ LR AT T logistic 8119 43 #7 27
I3 TNF-o 7K F-Fh e BH S35 0 s fe 4 ik Jé i ARDS
A XU, 17T 48 G i 5 e I S e AT o i 4 0 i i
ARDS PR (3 2) , #2758 ML 2K TNF-a K2 15 fa 4l
BE R ARDS i fa R &, 5 ARDS (1 &4 A
A BV, nTERIN ARDS & A T AE T84T
2.5 RTEELHFEFGRTARE

30 il B AT ARG I 15 ], P4 AR
B AW T 2 . FET LR E AR IR AL E W
APACHE- Il ¥4y . C B 25 VR 2 LRI | I3 B R
H MK A A AR R A G EE L (P<0.05),

IEAh, AL 1Y Glasgow 1143 . 41 A 1450 FE 55 2
i LT IURF S IHEL R  E LR i LR E R
JegiiteEm X (P>0.05,5%3)
2.6 THBELEEHAEE LR TNF-a & IL-6 KF
FET-AH B I TNF-o /K24 (60. 5129. 69) pg/ml.,
FEIE LB 3% TNF-o 7K (65. 07+13. 76 ) pg/mlL,
FET-4LHR B A MK TNF-o K5 IG 4 8, B2 A
W (P=0.303), FET-41E MK 1L-6 7KF-2R 144,
76(63. 13, 369.08) pg/mL, {75 41 & 1L %K 1L-6 K
J1 67.58(48.76, 200. 45) pg/mL, BT 41 H & 1 I 2%
IL-6 KA G 4 R, 2 R IR (P=0.412) , It
Ab, —JC logistic A1 4341 i 7= A BE S Il 2% TNF-ou | IL-6
7K B85 10 Bl A B S ST (P = 0,298,
P=0.986)

3 i

XF 30 il e 2 E HEA T RTBE R ST, o A 13 )
BE IR A ARDS, Ho& %0k 43.33% , A58 0 H
PR R [0 25 A6 0 5 5 [ B B A 1 %% TNF-o0 K¢ TL-6
(7K, Bl fa % i 4 & 3] ARDS (ARDS 41)
ABERT IS TNF-o % 1L-6 (147K - 5 2 5 T R ik J ok
ARDS W fa 2l (Efadl) o #—£00 R AR
B I 2% TNF-o 7K 15 15 8 B & E B ARDS 5 %
YISCHk Al 3 %k A8 T FIAE 3% 1Y 3238 3 e AT 404
RINALMAK TNF-a J2 TL-6 Ko 25 5,
ZIRE R ICT-ICE Y] B

ARDS JEIN A 10 LA Z2E R I IR F WL fE
JiE B H Y A R | R 0L L FEE R R
GRS . HRTAH ARDS 2 T4 4E k5| ik
AR b R B A0 IS DA R S 5 R 40 3, & AR il K
ife i, PN 35 B ST AT il A ik, e 28 S 83U ) 48 T
FE A A0 [ PR AR AEUNURE . L, RRE /KPP B IF

R2 BRBEFHREN ARDS WERERM T Logistics B

- PARZ Logistics [A] 5 Z [N # Logistics [F]1]

- OR(95%CI) Pl OR(95%CI) Pl
TNF-o 1.117(1.015~1.231) 0.004 1.373(1.275~1.497) 0.018
IL-6 1.006(0.999~1.012) 0.022 1.002(0.993~1.012) 0. 601
AATEM 0.970(0.949~0.991) 0. 006 0.973(0.950~0.997) 0.028
APACHE-TI 1.214(1.011~1.458) 0.038 1.080(0.779~1.497) 0. 644
C M 1.018(1.004~1.033) 0.012 1.011(0.992~1.032) 0.252
EEHE 0. 829(0. 697 ~0. 986) 0. 034 0.681(0.452~1.026) 0. 066
HEmaE 1.739(1. 116~2.709) 0.014 1.257(0.657~2.408) 0. 490
ReE A5 2% )i 1.017(0.985~1.050) 0.310
A 3.626(0. 884~ 14. 880) 0. 074
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®3 RTUASHFEHABRERAZHILE

Ik R B FET-#H (n=15) fEHE4L(n=15) VX 8 Pa
PR () /1) 11 12 0.186 0. 666
R/ % 59.40+14.12 52.07+16. 80 1.294 0.206
APACHE- T 43 14.87+3.93 8.33x4.50 4.238 <0. 001
Glasgow T4 15(6,15) 15(15, 15) 1.297 0.267
F 44 10° - L 13. 06+6. 81 10. 56+5. 80 1. 069 0.294
C RN HE/ mg - L7 76.6(34.4, 196.0) 22.1(10.7, 50.1) 2.328 0.019
452 5 /ng - mL™! 0.75(0.24,8.20) 0.21(0.08,0.75) 1.498 0.142
M3/ mm - h™* 34.9(20.0,74.0) 21.0(15.0,29.0) 1.171 0.256
JRZ/mmol - L' 10. 89(6.95,18.33) 5.72(3.95,9.06) 2.261 0.023
JULEF/ wmol - 17! 84.9(61.8,171.3) 68.8(61.5,73.0) 1.141 0.267
JR%/mmol - L' 335.37+154. 47 239.43+71. 88 2.181 0.038
MEN/g - LT 54.88+8.08 63.67%5.26 3.530 0. 001
EEAS TR 31.14=4. 86 37.36%3.95 3.848 0. 001
SUHAT 2/ ol - 17! 17.27+8. 11 15.83+7. 38 0.508 0.615
HHNAZL %/ pmol + L7 5.97+3.98 4.38+3.77 1.121 0.272
A A5/ mmHg 222.88+115.81 339.79+87. 02 2.980 0. 006
[/ mmol - L7 9.41%3.55 8.08+4. 53 0. 840 0. 409
FLAR/mmol - L' 1.3(0.9,1.8) 1.2(0.9,1.9) 0. 156 0.878

i ARDS KB R BRI T EAEE Y . FATRARR
20 B SO It 3 HP ) P s B E (TNF-o i IL-6) R4
SERRAGIN A AT . 5L SR ELISA J5 ¥ M b R S
B, AT RRA B UL 12,5 wL FRARp AT
ST JSRGE I 5 1T L S A0 R R, e 22 ) ASE A JE N
{14 [ei) A5 G 404, K e 2 e e A s T [ st ks T LA AR 4
H &R, A HER BRI A 2 24 RE N T 17 [H
ARG, E B A, SN 2 AR, RO T
KAt R AN TR 2, S IRes. Huk, i
FHZH AR AT BE T 41 P AL R R AR, N
HAHL SRR AR o
7E H i ARDS RG22 TC ] B UCE G OL T, 5

PR BHLLE S R FEARZS E R 31 ARDS R 25 LA B 530
LW ARDS S I ROh B F Y M T ARDS #Y
T TER T A AR IR K2 R AT i fa i ik e
AT &% ARDS ()R H12 W1 AHIFGE & B, iF 8 1k
ARDS B fEE 5 1 RIIMLAK TNF-a & 1L-6 /K- i,
FE TR R B R 4O 7 T g & A2 ARDS
EEEZEZ " [EE, AR TNF-o K55
fEF U ES] ARDS £ %K R , 378 ABERT TNF-o
KT RE T =5 A5 412 75 2F S sl ARDS . [] A b,
AISIKU 2 5 5 46 i 1fi, 2% 48 4 I § 1L-6 1L-8 Al
IL-10 J& /™ fili 5t 475 ( ARDS & fe 8% 2 —) KB BLH
ARDS B> TAR&EY . Ak, VILLAR 25 #1477y
Z BRI ST 2 B (AT IS Pa0,/FiO, | fi

HINH 2 5 vy 0 TN v e S5 3 i e B ARDS ) o 2
I R B4 . A BIF 5% 7] FF A & I — S IR 45 b, 0
APACHE-TI #F4y HIEMHLL R ME AR S B LAE
FeR s TR ARDS Y i i 3 5 R HE R R
ARDS Fy a4l 838 A W 25 5, SR 1 2Bl R 204
AT BEAE N TR 2 75 % £ ARDS Ry T ZE4RT
ARWFFES T FAF UG AL BB AT T b, &
AL BB AL 1 RIWILHK TNF-a J IL-6 /KT
WS 25 5, RO WG 1) 9 A IR - 7K T T8 325 40 i R 3 1
HER R TG o X AT et E 1T SR R
BRI MR 2E5 SET-4 B APACHE- 1T ¥4 |
C IR JRE SRR & TAEE A, M2 S
HEH A RREUKCE PR TG A, S a4 B 40 &
SRR O AT B8 T R e B 1Y WS . PANITCHOTE
2L ST RIS )RR th 2 B APk B 5405 1 JE 51 ARDS £
H PG S5IRREER B VI . X AT g2t TR
BLR ARDS {2 B v, LA ) G B FR A B3 A e I
oG AR R G B I, R AE PR F K A T v B — e R
JE AN FRE N, E R (B B A T RS A, B
RGN A] I R G e e
AFFEA — 2 B A AL - OBF 5T B 11 BSOAH X 4¢
b AT BB S EE R R R, 5 IR TR a2
O BEAR () A BN 5 A S 5 @A 4 S E IRl A 1%
S JE AT R I R AR AR i R At 5 R A A
[ FRE A f AN AR BFFE A H ARDS B 195 ]
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ZHFSY o

3z

TNF-a KT 5 i i 7 1k

G5 BT, 3T DRI T 4R o o
TR MK TNFo I 116 0K 3 LI
T ARDS 47816

Wk, Al AR DA B v 8 8 RIS ARDS AR
S 30k
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