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Clinical value of serum TLR4 for diagnosis and prognosis assessment of sepsis and its rela-
tionship with pro—inflammatory cytokines

Wang Zhihui', Yu Shuai’, Wei Yu', Li Huahe'. (1. Department of Infection, Wanning People’s Hospital, Wanning
571500, China; 2. Department of Laboratory, Hainan Branch of General Hospital of People’ s Liberation Army,
Sanya 572013, China)

Abstract Object: To study the clinical value of serum Toll-like receptor 4 (TLR4) for the diagnosis and prog-
nostic assessment of sepsis and its relationship with pro-inflammatory cytokines. Methods: One hundred and for-
ty-nine sepsis patients admitted to our hospital from September 2019 to September 2021 (sepsis group) and 110
non-sepsis patients admitted to the intensive care unit (ICU) (ICU control group) were selected, and 110 healthy
volunteers who underwent physical examination at our physical examination center during the same period were
selected as healthy controls. The sepsis patients were divided into survival and death groups according to the fol-
low-up results. Serum TLR4 levels in each group at admission were measured by enzyme-linked immunosorbent
assay, the diagnostic efficacy of TLR4 for sepsis was assessed by receiver operating characteristic (ROC) curves,
the relationship between serum TLR4 and inflammatory cytokines [interleukin (IL)-1p, IL-6 and macrophage in-
flammatory protein 30, (MIP-3a)] was analyzed by Spearman’s correlation coefficient, multi-factor COX regres-
sion analysis was conducted to analyze the risk factors for death in sepsis patients, and Kaplan-Meier curves were
used to analyze the survival rate of sepsis patients
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TLR4 levels were higher in the sepsis group than those in the ICU control and healthy control groups (P<<0.001),
and sepsis patients in the death group had higher serum TLR4 levels than those in the survival group (P<<0.001).
TLR4 was an independent risk factor for short-term death in sepsis (P<<0.001). The area under the ROC curve
(AUC) for serum TLR4 level diagnosing sepsis was 0.73 (95% CI: 0.67-0.79) and the AUC for predicting short-
term death in sepsis was 0.86 (95% CI: 0.80-0.92). The Kaplan-Meier curves showed that sepsis patients with se-
rum TLR4 = 1.19 ng/mL had a significantly increased risk of death (P<<0.001). Serum TLR4 was positively cor-
related with IL-1f, IL-6 and MIP-3a in sepsis patients (all P<<0.001). Conclusion: TLR4 has clinical value for

the diagnosis and prognostic assessment of sepsis, and it may be a target for regulating inflammation and sepsis

treatment.
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R EGH /< 10°/L , M(Pas~ Prs)
BN/ X 10°/L , M(Pss~ Pss)

LR, B £ s 43.48+3.36
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PCT/(ng/mL) , M(P»s~P;5) -
TLR4/(ng/mL) , M(Ps;~P>) 0.18(0.11~0.23)
IL-1p/(ng/mL) , M(Ps;~P:5) 1.19€0.53~2.45)
IL-6/(ng/mL) , M(P»~P) 4.85(3.32~6.79)
TNF-o/(ng/mL) , M(P2~P;s5)
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113.489 <0.001
138.728 <<0.001
130.542 <<0.001
27.815 0.001
37.358 <<0.001
87.038 <<0.001
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2.35(0.83~12.28)" 5.301 <<0.001
1.45(0.73~2.81)* 185.711 <<0.001
2.43(1.21~5.43)" 21.783 <<0.001
21.66(14.06~36.10)" 113.249 <<0.001
80.0(39.08~139.04)" 78.914 <<0.001

46.99(23.13~98.08)" 13.857  0.009
1.0(1.0~2.0) 5.0(3.0~8.0)" 12.775 <<0.001
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i L% 32(34.0) 22(40.0) 0.533  0.465
B PRI 12(12.8) 12(21.8) 2.104  0.147
COPD 21(22.3) 16(29.09) 0.847  0.357
DF/K/min) , X + s 94.5+19.5 102.5+20.9 2339 0.021
WP ATR /(R /min) , & + 8 20.5+4.2 20.4+4.4 0.082  0.934
e 4s e /kPa, % + 16.0+2.6 16.243.0 0.428  0.669
&5k JE/kPa, X + 5 9.9+1.9 9.6+1.8 0.948  0.345
FI4A/ (<10°/L) , M(Pss~ Pss) 11.69(6.91~16.45) 12.16(10.13~17.36) -1.497  0.134
R/ (< 10°/L) , MCPos~ Prs) 9.78(5.19~14.61) 10.44(8.32~14.82) -1.052  0.293
PRELHAR/ (<10°7/L) , M(Pss~Pss) 0.85(0.51~1.22) 0.71€0.52~1.19) -0.751 0452
BRI/ (X10°/L) , M( P25~ P>s5) 0.58(0.30~0.88) 0.61(0.38~0.97) -0.755  0.450
MMPER T +s 35.01+8.14 35.56+11.35 0.343  0.732
/N (X 10°/L) s M(Pas~ Pss) 107(64~163) 121(61.5~195) -0.749 0454
TBil/(umol/L) , M(Pys~P:5) 17.71(11.40~36.30) 20.30(11.85~45.45) -0.263  0.793
Cr/(umol/L) , M(Pss~Pss) 91.0€61.0~165.0) 116.0(77.0~221.0) -2.807  0.005
BUN/(umol/L) , M(Pss~P;s) 7.02(4.97~11.99) 10.44(6.81~16.19) -2.677  0.007
PaO,/kPa, M(P:~Ps) 11.7(8.7~14.4) 9.3(7.5~12.3) -1.869  0.062
PaCO,/kPa, M(Ps~Ps) 4.7(4.1~52) 4.7(42~5.5) -1.018  0.309
Lct/(mmol/L) , M(Pss~P:s) 1.70(1.20~3.50) 2.45(1.55~3.80) -1.255  0.209
Fer/(ug/L) , M(Pss~P>5) 897.50(448.0~1630.0)  581.00(309.00~1137.00) -2.272  0.023
TRF/(g/L) , M(Ps~P:s) 1.33(1.04~1.65) 1.22€0.91~1.73) -0.515  0.606
CRP/(mg/L) , M(Pss~P:s) 83.68(50.26~150.72) 112.54(57.13~194.53) -1.711  0.087
PCT/(ng/mL) , M(Pys~P:s) 2.25(0.93~10.79) 5.53(1.11~20.82) -2.953  0.003
TLR4/(ng/mL) , M(Ps~P>s) 1.13€0.68~2.14) 2.91(1.56~4.89) -7.328 <<0.001
IL-18/(ng/mL) , M(Pss~P;5)) 2.23(1.21~4.73) 2.57(1.22~5.61) -0.717 0473
IL-6/(ng/mL) , M(Ps~P:s) 19.58(13.56~31.28) 21.70(13.56~41.31) -1.714  0.073
TNF-o/(ng/mL) , M(Pss~P;s) 72.92(17.61~104.0) 97.96(52.21~167.54) -2.855  0.004
MIP-3a/(ng/mL) , M(Ps~ P 35.49(19.28~66.04) 59.24(31.65~113.75) -2.103  0.035
SOFA {43143 » M(Pas~P;s) 4.0(2.5~6.5) 7.0(5.0~10.0) -4.314 <0.001
ICU R} [a1/d, MCPys~ Pos) 14.0(10.0~21.0) 10.0(6.0~17.0) -1.886  0.059
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2.5 ROC £k J Kaplan-Meier 4= 1743 1 45 1

I §& TLR4 7K ~F- 12 W il 75 %E () AUC M 0.73
(95% CI: 0.67~0.79) , R 8 & AR5 7 FE 5 5 A
88.67%-56.52% ; TLR4 12 Wr il B4 1 AUC 7T SO-
FA 143 (0.96,95% CI:0.94~0.98) , KT PCT(0.66,
95% CI:0.59~0.72) , W 1A, i TLR4 7K-F i
Ik FF9E FE T 1Y AUC 25 0.86(95% CI:0.80~0.92),
RN 98.2% , ¢ 57 FE N 66.0% , A I FHEH A
1.19 ng/mL; TLR4 FU i F:AE AL T- /) AUC KT SO-
FA i 43 (0.71, 95% CI: 0.62~0.80) 1 PCT (0.65,
95% CI:0.55~0.74) , JL. ¥ 1B. Kaplan-Meier 4 17
31 BN - ILTE TLR4=1.19 ng/mL Ik 20 H 4 5
T XU & 25 18 i (P<<0.001) , WL 1C.

A I35 TLR4PCT 7K-F-F1 SOFA PF- 4312 Wil B3 4 1) ROC 1145 s B: L& TLR4PCT 7K-F-F1 SOFA VF-73- Wil Jife 55 i B 5 At T
) ROC Il %k ; C: Kaplan-Meier 2 47 73 #T L3 TLR4 5 IR #IEFE T K R
K1 ROC HiZk ) Kaplan-Meier 4175 H7 45 5t

34 #

TLR A H SR 9% R G 4L 43, vl W Bh g £
G E X 22 Fhs J A4 1 o R PE 4938 IR A0 3R
M S N, BRERIE WM , A R SIS
TLR 3Rk T 5t i £ 52 240 o 20y B A2 240 o A 5 I 240
o 7 1955 i P AR ) R [ A e 928 I 1) S )
ZOCEBY, R, G I SR MR Ik ERAE 1)
F B B A B 2, R AR ERE AN S AE T )
EJFEAY, TLR4 & TLR M £ B 7, HAREE
B 5 LPS 454, i & S5 4l i /e e &2 L BB AE 1k 2R
H-2(MD-2) 45 &, J & iRl 45 & LPS T il B &
W s 5 28 T8 WS A0 1) 5 0R — 28 Mk LPS/MD-2/TLR4,
NI A Bh AR N AE 5 A% 55, TLR fih & 255 S v
S A% R -k B (NF-xB) B0 , 175 S 3L R 7= A4
RN T (A TNF-a IL-1B AL R 745 , 76 il 25
i HR AT e B O , T EU™ AR M. TLR4 IR
AT i A7 45 BN AU 2 27 AR I R A5 A O 4 T AR A
(DAMP) BEE AU I e 92 20

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

BFF 2 CUUE S, 9RE 41 i PR 7 A B8 2 ik B A
R HEZEEORE R, TSR, ik 28 &
& L35 280 40 M PR - IL-6 F1 TNF-a K FFh . H
T JRE PR AS I 5 RG24 (19 B R FRE VR T 1)
i, A DO b e B 9ORE Je BB 98 i 2R A 1) Ik 7
SE B BT HUR T AR, TR IR AR EG H , 1 Fh
JPIEAR 7R AT AR 26 A, 53 7 SR S8 15 L T FRAIK T
AR A7 AT I B (T AR IR YT AT RE SRS AL BT
A BT M IR AT, 1T B AT R e A 1) S RS
ABLT- BE A T 0] B R AT O A R B AR YT,

AR TR I, 55 1CU Xof B 2H Ak FRExc R 24 b A
JHe B AE F 38 IML3E TLR4 K-V 7 &, H -5 TL-1BIL-6 il
MIP-3a 35 2 IEAH K¢ & 5 b Ak, J BASE T 1 ik B0
B IS TLRA K& T AEAF 40, i TLR4 /K~F-Ft+
TN P T RE BB A BB TS T fE [ TR 2K, ROC il
2k B8 ICU A B I} L3 TLR4 7K V- 7E 12 W ik 259 %
T fie B3 RE A0 B AE T 5 T HL A B 1 R B s Ka-
plan-Meier 4= 77 {1 4 {27~ , AR I 7K 7 1) TLR4 &
HREIA TR E . 45 RO, TLR4 7] fig /& ik

http://www.cnki.net



+ 1610 -

I BERLR R 2022 Oct;39(10)

i R AL I — NI TE o BB 4 At A IR
FREAL IR 10 43 WA mT BE /& TLR4 520 i B0 £8 %
T i i A

25 b, TLR4 A 62 0 ik 5 5E 12 W A TS 1 A2 4
P EW, I8 TT B MR EE VR IT IR A MR I 3
TLR4 7KV 45 Bl -1 PR B2 A= 12 W ik 250 A 7 11 3R 531
TEA R EE.

SE

(1] £ A8 SEARERRSE . b [ REEAE 5 s L R
SR IEIR 22 44 7£,2020,21(7):517-529.
WANG Z,WEI J,ZHU H D,et al. Expert consensus on the
early prevention and interruption of emergency treatment
of sepsis in China[J].J Clin Emerg,2020,21(7):517-529

2] # RSB B . P EREE RS R S
I IREE(2018)[]. IR 21275 ,2018,19(9):567-588.
CAO Y,CHAI Y FEDENG Y.et al. Chinese guidelines for
emergency treatment of sepsis/septic shock (2018)[J]. J
Clin Emerg,2018,19(9):567-588.

[3] VAN DER POLL T, SHANKAR-HARI M,WIERSINGA
W J.The immunology of sepsis[J]. Immunity,2021,54(11):
2450-2464.

[4] WANG Y, ZHANG S, LI H,et al.Small-molecule modula-
tors of toll- like receptors[J].Acc Chem Res,2020,53(5):
1046-1055.

[S] KUZMICH N N, SIVAK K V, CHUBAREV V N.et al.
TLR4 signaling pathway modulators as potential therapeu-
tics in inflammation and sepsis[J].Vaccines (Basel), 2017,
5(4):34-58.

[6] SWANSON L, KATKAR G D, TAM J,et al. TLR4 signal-
ing and macrophage inflammatory responses are damp-
ened by GIV/Girdin[J]. Proc Natl Acad Sci USA, 2020,
117(43):26895-26906.

[71 ZHOU X, YE Y, TANG G, et al. Sepsis screening tools in
the era of Sepsis 3.0[J]. Surg Infect (Larchmt),2018,19(5):
553.

[8] SKIEJ,FMEEFI, AT, 5 . IRERAE Toll BE 52 445 5 il %

A L G 5 RE PR3 7K P (], F A B B R g 2 %
&, 2021,31(4): 486-491.
GUAN Y N,SUN J L,WANG J Jet al. Toll like receptor
signaling pathway and cellular immune inflammatory fac-
tors with sepsis[J].Chin J Nosocomiol,2021,31(4): 486-
491.

[91 HUANG S J, LI Z L, MA X L, et al. TREML4: a Poten-
tial Target for Immunotherapy of Sepsis[J].Discov Med,
2021,32(166):87-92.

[10] LU Y, QIU Y, CHEN Pet al. ER-localized Hrd1 ubiqui-
tinates and inactivates Uspl5 to promote TLR4- induced
inflammation during bacterial infection[J]. Nat Microbiol,
2019,4(12):2331-2346.

[11] B SCUR, 220, B 3, &6 MREERE A I S B 3
41 J ifi. TLR4\HMGB1 . MFG-E8 % A 7K V- J lfi R 2 X
[7]. SR E2 4, 2019,35(7):1116-1119,1123.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

CUI W J,LI Y H.HU G X,et al.The expression levels and
clinical significances of TLR4 ,HMGB1 and MFG-ES in
peripheral blood of patients with sepsis induced acute kid-
ney injury[J].J Pract Med,2019,35(7):1116-1119,1123.

[12] 5KACHR, KR, 8 K. % ¥ Z B TLR-4/NF-kB {5 5

T P O T A SR ) SV B B A [0, SR T R 2 A,
2020,36(6):735-740.
ZHANG Y H,ZHANG D X,ZENG L. Curcumin alleviates
sepsis-related acute intestinal injury through the TLR-4/
NF-«B signaling pathway[J].J Pract Med,2020,36(6):735-
740.

[13] FENG Y, PENG J Y, PENG Z. Blood purification in sep-
sisand systemic inflammation[J]. Curr Opin Crit Care,
2021,27(6):582-586.

[14] £ 0 H/00m 52,5 JREEAE B L% PCT . CRP.

IL-6 FH IL-10 7K A I K% I PR 73 SCLI]. B 7 I 2 4 A,
2020,49(11):1510-1514.
WANG T,WEI X W,YANG L,et al. Expression of serum
PCT,CRP,IL-6 and IL-10 in patients with sepsis and their
clinical diagnostic value[J].Shaanxi Med J,2020,49(11):
1510-1514.

[15] GRONDMAN 1, PIRVU A, RIZA A, et al. Biomarkers
of inflammation and the etiology of sepsis[J]. Biochem
Soc Trans,2020,48(1):1-14.

[16] HUANG M, CAI S, SU J. The pathogenesis of sepsis and

potential therapeutic targets[J]. Int J Mol Sci,2019,20(21):

5376.

JE Y g, 1) 5 A A A, B IR B AR ER L SR 9T

BOTERIIR R[], B4 4518,2019,25(3):475-479.

LIAO M Y,LIU X JWU T T,et al. Pathophysiology and

new therapy of sepsis[J].Med Recapitulate,2019,25(3):

475-479.

FAE | JHREEAE G2 ) B M AR 7 HE SR (9], Aok

SRR (R 2 REARD 2020,41(1):30-36.

WU J F. Advance in the monitoring and treatment of sep-

sis- induced immunosuppression[J].J Sun Yat- sen Univ.

Med Sci,2020,41(1):30-36.

[19] CONWAY-MORRIS A, WILSON J, SHANKAR- HARI
M. Immune activation in sepsis[J]. Crit Care Clin, 2018,
34(1):29-42.

[20] RODRIGUES P R S, PICCO N, MORGAN B Peet al.Sep-
sis target validation for repurposing and combining com-

[17

—

[18

—_

plement and immune checkpoint inhibition therapeutics[J].
Expert Opin Drug Discov,2021,16(5):537-551.

A3 %A

EEME, T O B K, & L TLRA XK BEAE 2 I
AT Al Bl PRAN B K FL 5 02 2 PR AR I R 7 1) 5% 3R
[J]. ] FEEERI R 22 544], 2022, 39(10): 1605-1610.
DOI:10.16190/j.cnki.45-1211/r.2022.10.013

WANG Z H, YU S, WEI Y, et al. Clinical value of serum
TLR4 for diagnosis and prognosis assessment of sepsis
and its relationship with pro- inflammatory cytokines[J].
Journal of Guangxi Medical University, 2022, 39(10):
1605-1610.DOI:10.16190/j.cnki.45-1211/r.2022.10.013

http://www.cnki.net



