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[ Abstract] Objective To analyze the correlations between the serum levels of miR-146a, TLR2 mRNA, and NF-kB
mRNA and pulmonary infection as well as disease progression in patients with lung cancer undergoing chemotherapy. Meth-
ods A total of 100 patients with lung cancer who developed pulmonary infection after chemotherapy at the Department of In-
tegrated Traditional Chinese and Western Medicine, Hubei Cancer Hospital between September 2020 and September 2023
were retrospectively enrolled as the infection group. The Clinical Pulmonary Infection Score (CPIS) was used to evaluate the
severity of infection in the infection group, and the patients were divided into a mild subgroup (n1=40), a moderate subgroup
(n=36), and a severe subgroup (n=24). Another 100 patients with lung cancer who did not develop pulmonary infection after
chemotherapy during the same period were selected as the non-infection group. The clinical data and serum expression levels

of miR-146a, TLR2 mRNA, and NF-kB mRNA were compared between the two groups, and the differences in the expression
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levels of the above three biomarkers were compared among patients with mild, moderate, and severe infection. Pearson corre-
lation coefficient was used to analyze the correlations between the expression of miR-146a, TLR2 mRNA, and NF-kB mRNA
and CPIS scores in patients with pulmonary infection after lung cancer chemotherapy. Multivariate Logistic regression model
was used to identify the independent influencing factors of pulmonary infection after lung cancer chemotherapy. Receiver oper-
ating characteristic (ROC) curve was plotted to analyze the predictive value of miR-146a, TLR2 mRNA, and NF-kB mRNA
expression for pulmonary infection after lung cancer chemotherapy. Results

mRNA, and NF-kB mRNA in the infection group were all higher than those of the non-infection group (#/P=9.326/<0.001,

The expression of serum miR-146a, TLR2

9.270/<0.001, 8.937/<0.001). Among patients with different severities of pulmonary infection, the expression levels of
miR-146a, TLR2 mRNA, and NF-kB mRNA followed the trend of severe subgroup > moderate subgroup > mild subgroup,
and the differences were statistically significant (F/P=10.414/<0.001, 12.454/<0.001, 10.344/<0.001). Pearson correlation anal-
ysis showed that the expression of miR-146a, TLR2 mRNA, and NF-kB mRNA was positively correlated with CPIS scores in
patients with pulmonary infection after lung cancer chemotherapy (/P = 0.736/<0.001, 0.721/<0.001, 0.708/<0.001).
Multivariate Logistic regression analysis showed that high expression of miR-146a, TLR2 mRNA, and NF-kB mRNA in pe-
ripheral blood were all independent risk factors for pulmonary infection after lung cancer chemotherapy [ OR(95% CI)=4.451
(2.506-7.908), 4.805 (2.635-8.763), 4303 (2.348—-7.884), all P<0.001]. ROC curve analysis showed that the area under the
curve (AUC) of miR-146a expression, TLR2 mRNA expression, NF-kB mRNA expression, and combined detection of the
three biomarkers were 0.835, 0.833, 0.829, and 0.949, respectively. The combined detection of the three biomarkers was supe-
rior to any single detection (Z/P=4.470/<0.001, 4.560/<0.001, 4.630/P<0.001). Conclusion The expression of miR-146a,
TLR2 mRNA, and NF-kB mRNA in peripheral blood is correlated with the occurrence and severity of pulmonary infection in
patients with lung cancer undergoing chemotherapy, and combined detection of the three biomarkers has certain predictive val-
ue for pulmonary infection after chemotherapy.
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R B ARG T R IR PR ORE LU
Tab.1

Comparison of clinical data between infection group and

control group

i H ?ﬁzﬁféi{ (fzf'fé%) X/tfd PiA
P (%) ] 0.188  0.664
5 59(59.00)  62(62.00)
‘S 41(41.00)  38(38.00)
Y (725, %) 67.46+£6.59 68.79+6.71 1.414 0.158
IR FRRTE (225, kg/m?) 22.43+2.37 22.52+2.46 0.263 0.792
il L2 AF 2 i (%% ) 0.191 0.978
P 33(33.00) 31(31.00)
95 28(28.00)  27(27.00)
JINAT L 26(26.00)  28(28.00)
oA 13(13.00)  14(14.00)
fitgeg EAE[ B (%) ] 1.470  0.225
<3 cm 72(72.00)  64(64.00)
=3 cm 28(28.00)  36(36.00)
TNM 5[ 61 (%) ] 1.178 0.277
I~1 4 74(74.00)  67(67.00)
M~V # 26(26.00)  33(33.00)

B Ja vk H B R AR IR e ] 5 AR AR I S ml | LA
5 000 r/min &> 15 min( 42 12 em) 73 B RGMLF ,
F-80°C IR IERAFFERE . I Trizol 157 & (£ H
Invitrogen 2 F) ) $EHUIMLIE & RNA , IR F I #% 5357
& ( HAX TAKARA A F)) #E17 ) % 5k A B cDNA, LA
PEGRE 1 IR A Il B 2 S 0 3 55 K U miR-146a , TLR2
mRNA NF-kB mRNA FiL/K3¥, 5196 i LA
TAY TR A RA R, BARSY)7 5] 0%
2, K U6 WS, DL 224418 miR-146a , TLR2
mRNA NF-kB mRNA f{AHX} 2555

®2 KENIIYF

Tab.2 Primers sequence

H# N 519 ek

miR-146a  5"-GCGGCGGTGAGAACT- 5-ATCCAGTGCAGGGTC-
GAATTCC-3" CGAGG-3”

TLR2 5-GCCGCGTGTGGCCTG-  5-TCGTCCAGCGGGTTG-
TACCGGC-3- CTACCAA-3”

NF-«B 5-GCCAGCACCAAGACC- 5-TACCGCCAGCAGCAT-
GAAGCAATT-3" CTTCACATCTC-3"

ué6 5-CTCGCTTCGGCAGCA-  5-AACGCTTCACGAATT-
CA-37 TGCGT-37

1.3.3 il Je g ™ i A5 B VT4 - R I R i 400 B e 1
47 (clinical pulmonary infection score, CPIS) U A Rk

“/Mﬂﬁﬂf%@%fmiﬁﬁ,cms B 0~12 4y, ARYE
CPIS 1343 AT 17 /" AR S .0~ 5 43 R B 20
(n=40),6~9 7> NHETH(n=36),10~12 /3 K

FEAH (n=24),
1.4 Siitegdii: LA SPSS 21.0 B4k AT 4820
Bro FFEIES TR FORHL v+s R, 2 4R
BORHIMSTREA « K56, Z4 OECRH F RS, i — 2
PP LB AT LSD-1 K6 36 s 1 500 %% Rk LA A8 5 H ik L
(%) FRm, K H x? K ; K H Pearson #H ¢ 2850 Hr
miR-146a TLR2 mRNA  NF-kB mRNA % ik 5 fiili i 1k
SRR g /8 3 CPIS P4 WA Gk R I Z IR &R
Logistic [ =455 51 73 Hr i 96 A0 97 J5 & A il 350 % % 1) e
S R 2R 2 32 38 # TAERRE (receiver operating
characteristic, ROC ) i & 43 #7 ML 7§ miR-146a, TLR2
mRNA \NF-kB mRNA 3R 5 XJ Jfi 9 A 97 5 A il 350 Jgk
YL FIANE . LA P<0.05 N2 A Bt &
2 &% R
2.1 Y 5 oA B A I i AT R B IS miR-
146a TLR2 il NF-xB ik lL# YL I 55 miR-
146a TLR2 mRNA F1 NF-kB mRNA 23k 3455 TR JEL
M, ZRAGIE X (P<0.01), WK 3,

R3O SR A i AL T R LS miR-146a TLR2 Al
NF-kB Fik HEE  (x+s)
Tab.3 Comparison of serum miR-146a, TLR2 and NF-kB expre-

ssion between infected group and control group

Al %k miR-146a TLR2 mRNA  NF-«kB mRNA
EE T 100 1.22+0.23 1.16+0.22 1.09+0.21
R 100 1.58+0.31 1.52+0.32 1.41£0.29
1 9.326 9.270 8.937
P <0.001 <0.001 <0.001
2.2 iR AR T S R R M Rk g R R AR IV

miR-146a . TLR2 mRNA NF-kB mRNA £k A
[i) Al 0 J% e 7 8 2 % miR-146a . TLR2 mRNA  NF-kB
mRNA Rk b, mE VA>T EWHSRE T, %
FYAR G E L (P<0.01) WL 4,

R4 OREALTT IS S [ A AR LT miR-146a  TLR2

mRNA NF-kB mRNA kLA (as)
Tab.4 Comparison of serum miR-146a, TLR2 mRNA and NF-kB
mRNA expression in patients with different lung infection

after chemotherapy

M5l % miR-146a TLR2 mRNA  NF-kB mRNA
BREETA 40 1.46+0.24 1.37+0.26 1.29+0.21

b R R 36 1.58+0.27* 1.54+0.29* 1.43+0.26°
EEWH 24 1.78+0.32% 1.74+0.33% 1.58+0.29%
F A8 10.414 12.454 10.344
P1H <0.001 <0.001 <0.001

T SRR A L AE, * P<0.05; S EEEAH LU, P P<0.05,
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2.3  miR-146a, TLR2 mRNA  NF-kB mRNA % ik 5
CPIS ¥4 B A M Pearson #H ¢ 2 5020 H7 45 51 B
7~ ,miR-146a . TLR2 mRNA  NF-kB mRNA ik 5 fiifig
Ry 7RI G R 3 CPIS P S IE A 5E (r/P=0.736/<
0.001.0.721<0.001 ,0.708<0.001) ,

2.4 AT e A A IR g s R A
a7 I e A 2 A Il AR B A AR i (SR =1, A =
0), LAy miR-146a . TLR2 mRNA NF-kB mRNA ik
K GEZE AR & IR A) ME R B & T 2 R
Logistic AR, Z55 IR, 7S miR-146a  TLR2
mRNA NF-«kB mRNA 15 %3534 0y ififis A7 I & A il
YL AT fE R R 3R (P<0.01) , ILER 5,

RS EAST IR R ARG Z N R Logistic [B1J370 47
Tab.5 Results of multivariate Logistic regression analysis for pul-

monary infection following chemotherapy in lung cancer

o h BIH SEH Waldfd P1H OR{H  95%CI
sy 0.251 0.231 1.177 - - -
miR-146a & 1.493 0.293 25.935 <0.001 4.451 2.506~7.908

TLR2 mRNA & 1.570 0.307 26.214
NF-kB mRNA & 1.459 0.309 22.305

<0.001 4.805 2.635~8.763
<0.001 4.303 2.348~7.884

2.5 Ifil.7% miR-146a  TLR2 mRNA NF-kB mRNA ik
Xt AT S A Ml R L i B AN . ROC 4k
MR, M miR-146a , TLR2 mRNA | NF-kB mRNA
Pk S =25 B G A I Y ith 2T T AR (AUC) 4300 R
0.835.0.833.0.829 ,0.949 , = 5 A K6 1 £ T+ B — A6 )
(Z/P=4.470/<0.001,4.560/<0.001 .4.630/<0.001) , i,
*o6 K1,

F 6 L7 miR-146a, TLR2 mRNA \NF-«kB mRNA &35 X il Ji#

HTT I A s P e g g T A1
Tab.6  Prognostic value of serum miR-146a, TLR2 mRNA and
NF-kB mRNA expression on pulmonary infection after

chemotherapy for lung cancer

_ e e EARES
BB RE AU 9SuCI  WUBKE BSHE o
miR-146a 1.36 0.835 0.777~0.893 0.790 0.770 0.560
TLR2 mRNA 1.30 0.833 0.774~0.891 0.770 0.740 0.510
NF-kB mRNA 1.22 0.829 0.772~0.885 0.750 0.740 0.490
—HEA 0.949 0.920~0.979 0.972 0.903 0.875
3 3t 8

Pt 4 [ ey B 1 b Bl S IR R SRR
HUARIE] i N ek 9 B 67, 2022 AF il 9 B & 9 19 249 Sk
106.06 J7 , It 6T (11 249 K 73.33 7, 439 o 435
AR AR Y 22.0% 28.5%" ") Jitide A JC A ARAE

B 1 i miR-146a, TLR2 mRNA  NF-kB mRNA & ik X} i 8
eI 7 5 ARG B ROC Hh 250 i

Fig.1 ROC curve analysis of serum miR-146a, TLR2 mRNA,

NF-kB mRNA expression on lung cancer infection

after chemotherapy
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FETZH DRI S M A AR A 98 T R i Sk
AR A 51 A BT i R SRR U R T I I
miR-146a f&—F & A 20 ~ 22 A% FF R (1 45 4 5
i RNA 731, JLAR B 25 5 FUJE D mRNA X JE R % 5)
J5 IR AT IRFE , SRR S e 5 M Sy B
gl T A ol P i = R s g - T R
miR-146a) V2 A7AE Tl 0 2L U A0 o, 709 D A 422 22
KEA 1B SRR FAEAT , miR-146a %Kik
IRt b T, O i s TLR7 38 e i e fii 760 5
I3 375 M R 5 A v 1 R 200 L, AT i ¥ e A R I
O BRAE T AE T AR IE S, HEAE i 48 AR A A1 i v
miR-146a 171K K P 3 o T HEG B4 . LAk,
miR-146a 53 ¥ 215 5 WAL S il 2 o 15 2 DA G
AT G S miR-146a KKK F 1T, miR-146a
T A AR A | W 20 55 S AR 2 G 2
RS, SR RE AR C Al R 15 K™, 1454
JEY 40 i 45 0 | Sheikhpour 2510 iF & ), miR-146a
1422 2 35 T 38 e HE 1) bR SRR R 32 AR R OG- 6
( tumor nmecrosis factor receptor-associated factor 6,
TRAF6) L, JF4H NF-«B {553 4 114 K -6
(interleukin-6,1L-6) 983 3K FL Al F-o ( tumor necrosis
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factor-oc, TNF-av ) S5 5l R PRI F 19 235, N R AR
PEVVER . WF5E45 H, miR-146a £k 5HUAE R
PERFRIEME, 5 T S 4 A CD3"  CD4" J
CD4"/CD8" HL B 34 5 1 A 56, miR-146a 3 2 4 45 46 M
DR K T 9 EX8 40 I K 1 2 55 S g o 15 o e 07
AR R R G N miR-146a ik 5 T A
Yedll, SrFr R AT R R AR R R 22 T, miR-146a 3R
IR b HGm I B T 20 6 B R AR ol i
K S RN, R 2 5 Wil i A R 3 il e s 17

TLR2 & —Fp | RUES R 324K )2 Rk T H
2t T 200 R T A A i B S R S e AN L
SR e 3R 53 R A P TR AR R L A% SR R
AT, A P PRI G BEAR T T, S5 B RR &
R RTINS , NF-«B
S5 4 B RS AL, NF-kB @ it 5 I A gy
SEM kB P HNEA  RMETHANR IB.ANE 6 X
TNFo 55 2 M T 2R 3k, 51 & AH & v MRS A
AR > WA Y, A AN L), TLR2 i
¥ 2 PRI 220 ) 4 M N AR A5 5 S NF-xB R
WA S S PR, W NOD RESZ 7R HE 11 45 My A ¢
3 Rk, MR g Mk RN Y & A S A B0l TLR2/
NF-k B %3R35 | RRAEAT R0 It 38 48 1 S g, Vs it
TR LB A A A R R, RO 4 i
TLR2 mRNA NF-kB mRNA Fih s T ARG, 25
it A7 S5 2 I B e 1% 5 TLR2  NF-kB 3R ik A
XK, AWFFE ROC fh £k 45 B £ B, miR-146a, TLR2
mRNA \NF-«B mRNA ¥ 0] X} it A6 97 I A Az fili 0 &
Y EA TN, FLER RS 0 fr SR R R R S R T, R
7~miR-146a TLR2 \NF-«B HE % % B ¥4k i 46 16 77 Jili
TG B BEAl, A O SE B, miR-146a 7€
SEEAR I BRI YL AR AT | FORE SR T R IR 25 e R
TRV BE R e T T B AR N T TR, A Rk
F2NE 40 B 3= 9 43 59 TLR2 . NF-xB 3 ik, 7% 1k /Y
TLR2/NF-kB i % 7] 75 & T ek J 1y, 18 o K R
PR R P43 TR R GRS N, i — A i E < T o 9
FGAE S B #4052 5% & AL, TLR2/NF-kB 38
5 AR B AR S I R e I AR AR OE Y L AR g
S5 W I g Ak T il R e AR A I TS miR-146a
TLR2 mRNA NF-kB mRNA 33k B6 % B FL R 1 hn &
T, — 20 A DM 23 B 45 2 17, miR-146a
TLR2 mRNA NF-kB mRNA &3k 5 filidea Ak 77 fili 5 Jak e
B CPIS PR BB OC . F s Al bR X 53Rk nf
DA% BTl s A7 Bt ek g s e G R

ZE B ARk L7 miR-146a, TLR2 mRNA , NF-«B
mRNA 3k 5 filids A7 (8 A Mt R e K S )™
FREEAR G, I R AT 4545 miR-146a , TLR2 mRNA \NF-B
mRNA SR B AG ol e S e P R . AR
GRS BAREA R 8/ W] RE 4 RATAE —
ey o ARAAN TG BE—IGIEEAS & AT 22 P 0P
P 2 52 P AT A 7 W O 25 i
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