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ICU) Y7 2% A & LA BILAE BB 2 — . RUNX
FIGEE 5k I 3 (RUNX family transcription factor 3,
RUNX3) & —Fh % s R 7, s il d B Y K & o B A
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min &0 20 min, 43 2515 2 SAZ AN M EEA G 6647 T
-80 C VKA, % H . [FIEE, Wb Jg B dE i AR
FI4H0 (white blood cell, WBC) 3% .CRP PCT .IL-
6 .APACHE I #l SOFA 1434511 K15 B.. APACHE
VF53 532 71 43, 3 B 8 i 2 7 5 k™ o
SOFA PF4r B 532 24 43, 4 8 % B 3 U ™
O

ENGIEMER IS ol 1P N ()RR o N (e
T ot E AR C m i 2 58 sk E
W AR LR IS R &, RIS . 2023 18
(673 %),
1.2 7
1.2.1 AMEEFH  MEHERLGABIE
(gene expression omnibus, GEO) FH AR HL T e 5 F f&
HOL WA AR B4l SE GSE65682, GSE155952
GSE63311 ,GSE138074 , 7E GSE65682 %4 5 v ] il
RIEF limma W2 KUK, i 22 5 R 5L A
P55 1 log, (Fold Change) | > 1, P <0.05; 1F
GSE155952 $Ha £ R R A . ChAMP i i% 25 57
B A &, T8 5514 | Abeta value | > 0.2, §51%
KR (false discovery rate, FDR) <0.05 , F 257
AR S 7 B JE R 1 S L R b 22 S 3Rk Gk
FEHHOsc 4, H R AR BR ikl #op S 0 b 037 5
B G xF N i RV B R 22 S R Gk R
(mDEGs) , SRJ5 3T GEO 4 )% i % mDEGs 14
e rEAE KUY | 7R AR BA 1], 4 GSE65682 £l
AR 468 1] A% 7 B i R A5 S 1) I i 0 A A AR i
7 13 B N SR AR AR SR R AL T
mDEGs #1717+ % - /K ( Kaplan-Meier, KM ) A= 47
HHZE BT PEAl mDEGs & 75 H1 8 5 14 A5 A7 40 56 5
KM 704 P <0. 05 BRI FHLA #E Cox | LAS-
SO [IH 44T, LAIS F X $e JL R A A fE e 2R, I
fdFH LASSO [R1YH 437 e JXUSS: T AsE 7
1.2.2 ¢PCR #4427 mRNA # &35 SR H] TRIzol
22 AR £ A1 ] I BEA% 4 e B HRAS 31 RNA,
e BRUEIH 3 R S B IR — 4 cDNA, f FH SR ¢
e i PCR G &, #5533 4T RT-qPCR 5553,
FLNE AR 95 °C FiAEME 2 ming 95 °C ZEME 10 5,60
CiR k/HE 30 s,40 MER, L GAPDH H N2,
PL2 -8 P MR A S I A Kk =, 5198
WF, RUNX3 37514 :5-AGCACCACAAGCCACT
TCAG-3', T i 5] #: 5'-GGGAAGGAGGGTCAAAC
TG-3"; GAPDH L7 5| 4. 5'-GGAGCGAGATCCCTC
CAAAAT-3', T~ ¥iF 51 #: 5-GGCTGTTGTCATACT

TCTCATGG-3',

1.2.3 ¥ A4+ PCR % (methylating-specific
PCR,MSP) #-# RUNX3 &% F R ¥ A&t kik  fiff
FH DNA $2 BUt ) & e sz 3 A0 Jo i A 4 i v
DNA , {#i /| DNA 5 W 4 2 £k 5% 10150 G0 DNA A
s A FE Ak i e W 2 Ak PR E i Methyl
Primer ExPress v1. 0 #3831 H R4k 51 9 fiilE H
451, 51 )P 50 . RUNX3 JEH 4k 519
(unmethylation primer, UM ), I ¥i# 51 ¥ ¥ %1 5'-
GAGTTGTGGTTAGGTTTTGGATTAT-3", F il 51 ¥ ¥
5|, 5'-ACCACAACAATATTCCACACCA-3"; RUNX3
FH 3L4L 519 ( methylation primer, M) , FUiF51#)F 3 .
5'-TTGTGGTTAGGTTTCGGATTAC-3', F %% 51 ¥ J§
%1 .5'-CACAACGATATTCCACGCC -3', #Z4t DNA
A R £ % AR50 Ak BR S AORE A3 IR ST
SIF 54T B AR S PCR, 9734 551495 C
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1.2.4 M7 MeREE B BEVT 2 AR B R SE T 5L
NG5 28 K, FEMEUTARXS FET- B E A TI0 5%,
JFTTHE 28 d LR, AR Ik 2 AE 28 7 Bl U 1 1R) 1)
AN O B B 53 Dl e B i A AR AL RN R A A T
A, AN MREEAELL R 28 d JRIER
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FEIHE FH Kruskal-Wallis #6568 ; fn 25 7345 22 1 5080 %
FAR B R DU B [ M ( Py, Poy ) 1 2R, 114K
R A B LA, 0] U BCR X R, R
H Pearson HH5¢ 28 Bk 363k 73 B e 5 0E % RUNX3
S REFHE A, i Kaplan-Meier 7573041 5
THAELERE L, F Cox HUAG XU [] U= 452 70 23 A 5 1) e
FIEMIGR IR P <0.05 HESALHFE XL,
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Fig.1 Volcano map of differentially expressed genes( A) and

volcanic map of differential methylation sites(B)

2.1.2 AT GEO # ¥ &7t 7 8 A~ mDEGs #9 ik

R e W E TE GSE65682 KUHi4E i, Kt
468 il 7 5E Bl A B BB AEAS AR R L] 7 < 3
A3 BN 2 4R A A, eI 2R AR P 2R T 89 A
mDEGs #EAT KM AEA700 0T 485 T 12 4> KM R/
FER(F 1), B 12 N TR E Cox LAS-
SO [BIJH 34 , DA S8 E 3 6 KL R 75 2 fa B R & 5 5
PE Cox [BIH3HT /RER T PRRSL, HiAY 11 D EEA
[ P<0.05(&2), Fx 11 DIEFE A TZEI
ZREE PR LASSO [l AL s SRy AR 4k i A
H R 3 glmnet 41, 15 & S5 family = “cox”, LI
LASSO 248 [B1 )3 70 Fr , e #5340 SC R AR, AN 3
7N, e R R BN BUIE 45 B 28 IRk iy 52 22
B AL FR deviance F2n AR AR RE A 5R 22 10 EL ), o
AR e PRI SR i R 1) 3R 22 1 LB (dev ) Z (] Y
AR R PR IE P 1) R B L) , BEAL R A2 log
Lambda , \AE AR R S I TE R 12 22 (£7) , 7E 55 PR
ST TSI A BRAE SRR 1R 22 B /N AV
FEATEIE 2000 1 4 o7 R 2 38 SR 1% 22 e/ Iy
RO B AR5 1Z 7 B ( Lambda. min) 5 52 %F N7 194 A8
Fr log Lambda, Fi1 7R THRHERER B H | o3 4%
PR log Lambda A, 522 ] A 4 2006 7 14 56 PR RN 3R
B, UL Bz R i B 1) % 22 1Y e 9], e 4 Pk 3k 1lamb-
da fe/MERBAMWE Ry e 258 15951 8 AR AL AL K]
RUNX3 ,RASGRP1 \MBOAT2 \II4R ,SLC7A6 \TRIT1 .
BACH2 .CTSG,

B2 BEZ COX S1E
Fig.2 Single factor COX analysis chart
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&1 mDEGs iy KM &£ &5 #7
Tab.1 KM survival analysis of mDEGs

Gene P value
MBOAT2 0.004 6
TRIT1 0.012 1
CTSG 0.012 4
SLC7A6 0.0133
UsP32 0.0137
RASGRP1 0.020 2
4R 0.020 7
PRR5L 0.023 1
RUNX3 0.0255
BACH2 0.027 5
NSUN3 0.028 0
BCLI1B 0.0355

2.1.3 TiUJ5 mDEGs #) & ik feta X F KA & B 14
#IE @i GSE63311 il GSE138074 Kl T iX 8
AL R Gk B M RUNX3 [ 3 4k 17 A5
cgl3461622 , ZLH5HT T GSE65682 FHn 4 | Lk
TR A 5 M B AE FBE R AS T iX 28 mDEGs
IR e 38 K, 25 R 8w, fE M E RS T,
CTSG, MBOAT2 F1 IL4R [ % ik /K ¥ & JF, i
RUNX3 .RASGRP1 ,SLC7A6  TRIT1 F1 BACH2 ()3
KT 76 GSE63311 R4+, 8 4> mDEGs
R WA FIE, W 4A, 7E GSE155952 %4
B Iz 8 N 5 S A mDEGs 7%
AT 055 Bl 5 HE— 2P I T GSE138074 £idla4E
X 8 MMHEALAL Y B AH, I B IA T FE MERERE AR A
H RUNX3 L[5 cg13461622 4 B {5, VLK 4B,

2.2 RUNX3 5FEEEERTHNITEMRE
£RIY 120 Ik REAE B AT AEIG 4H 70 91, FET-2H 50
0], A 41. 6% HBFHAE 28 d WAEEIET: ST 4l 577

10 10 9 8

T AL B LRI EE, L3R 2 FET- 41 RUNX3 7KF
PSR AL, ZR AT E X (P <0.05) 1Mt
T4 SOFA 374>  APACHE [ #4531 IL-6 Y4 7E 1%
W, ZRASI#E X (P <0.05), i CRP,WBC
W ARG, (H2E T R4 (P>0.05),
7E RUNX3 35 T8 120 1 e 34 S &, =ik 91
i1(75. 8% ) [FIHEBE IR 8 7 564k, SET- 41 H 3L Ak
BB e, ZR A5G FE X (P <0.05),
W3,

F2 MEERTEBEMRSEEFEERKFMELLR(1(%) v 25]
Tab. 2 Comparison of clinical features between deceased patients

with sepsis and surviving patients with sepsis[ n(% ) ,x +s]

. Statistical
Survival group  Death group

Characteristics magnitude P value

(n=70) (n=30) (t/%*/Z value)

Gender 2.064  0.166

Female 18(25.7) 19(38.0)

Male 52(74.3) 31(62.0)
Age (years) 55.2+14.6 59.2£17.7 -1.304 0.181
Complication

Hypertension 13(18.5) 13(26.0) 0.948 0.330

Diabetes 10(14.3) 10(20.0) 0.686 0.408

Respiratory tract infection 10(14.3) 6(12.0) 0.132 0.717

Abdominal infection 20(28.5) 10(20.0) 1.143  0.285

Urinary system infection  8(11.4) 6(12.0) 0.009 0.923

Other 9(13.0) 5(10.0) 0.231 0.631
APACHE I score 10.56 £+1.37  24.46 £7.50 -2.696 0.008
SOFA score 6.56 £0.87 7.3+1.08 -2.811 0.006
WBC( x10°/L) 14.3+£9.72 17.1£10.99 -1.524 0.139
PCT(ng/mL) 28.89 +£37.40 27.27 £33.78 0.247 0.805
IL-6( pg/mL) 160.56 £+0.37 197.56 £0.97  -2.097 0.039
CRP(mg/L) 100.56 £+0.97 150.56 £1.82  -1.749 0.083

RUNX3 relative transcript
level

1.36 £0.57  0.69 £0.72 -3.304 0.001

10 10 10 10 9998 888 760

T T T T
5

Coefficients

7
-05

9.8

9.6

921

Partial likelihood deviance

8.8

8.6

-7 -6 -5 -4
Log (Lambda)

-7 -6 -5 -4 3
Log (Lambda)

El3 LASSO #Z KRR E
Fig.3 Diagram of LASSO construct risk model
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GSE65682 GSE63311
Type 3 Control Sepsis Type E3 Control Sepsis
A P! Yp! P:
sk okl sekokok skolokk eelok sekokok skokokek skekokok
10.0F
6 EE
g
'z 15F e ek
2 g 4
& = k% *k
o sof 5
= . o
g 2, *
& 25k E
1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
CTSG RUNX3 RASGRPI MBOAT2 IL4R SLC7A6 TRIT1 BACH2 CTSG RUNX3 RASGRPI MBOAT2 IL4R SLC7A6 TRIT1 BACH2
GSE155952 GSE138074
B Type Control Sepsis Type EA Control Sepsis
1.00 wox ** ok - 1.00 - -
*%
075 075k
o wE 2
2 o050
£0.50 = . s
: :
M *
0.25 025 F
0 1 1 1 1 1 1 1 1 0E 1 1 1 1 1 1 1 1
N S QN o N 0 Q N N ® N o AN 0 Q 9
o T o 9 @ & S O o @ o o (@ & T O
& W W W @ & NN N RO LN\
L 2 9 52 52 52 < 53 W % "l ) 2 @

E4 8 mDEGs HIREE/KTF(A)F 8 A~ mDEGs FEALAL A7 beta {E(B)
Fig.4 The expression levels of 8 mDEGs(A) and the methylation sites and beta value of 8 mDEGs(B)
*P<0.05,""P<0.01,"**P<0.001,"***P<0.000 1 vs Control group.

®3 RUNS3 ERRHFREWRKSEMER(n(%) ]
Tab.3 Results of promoter methylation status
detection of RUNX3 gene[ n(% ) |

Group n Methylation Non-methylation x> value P value
Survival 70 48 (68.6) 22 (31.4)
Death 50 43 (86.0) 7 (14.0) 4.834 0.028

2.3 RUNX3 ZEMRSEAF SIERIEIRAOHE XM
S KR Pearson A 5C 28 KA 36 4 4 AT ke 5 41 A
# RUNX3 Rk 50 REFE B A e, 45 R R,
TEMETEAE % h  RUNX3 S54RI P 5 22 8] JoAH 56
(P >0.05),5 CRP PCT,IL-6, SOFA ¥¥/) ., A-
PACHE NI P43 FAAEAHSCHE (P <0.05) , 2 A,
W4,

x4 BREFEEED RUNXS SiEEKIEHRAIE X4
Tab.4 Correlation between RUNX3 and clinical indicators

in patients with sepsis

Ttem APACHE Il score SOFA score CRP PCT IL-6
RUNX3

0.001
-0.593

0.002
-0.497

P value

0.003 0.001 0.001

r value -0.425 -0.498 -0.525

2.4 FEUERSEZEFNTREXRE @
Kaplan-Meier ¥ 73 87 M 85 9F 28 & 28 d RitHAEAAE
Ol HER R, WL 20T A A R AR T AR B 2k AL
4, ZRAGIFEX(P<0.05), WS,

100 — Methylated
---Non-methylated

50

Survival probability (%)

Log-rank P=0.004 5
HR=2.718(1.363-5.418)

10 20 30

Survival time (d)

Es5 KRSEBEFENASERENA2S dRITEFER
Fig.5 The cumulative survival of sepsis patients in the

methylated group and the non-methylated group at 28 days

2.5 MREERETEHNEZST  HHEK Cox 1
A3 B 45 B B 7R . APACHE 11 ¥43 . SOFA ¥4 IL-
6 \RUNX3 i 3l F B Ak J2 e 35 i 18 3 TS A9 5% 1
KR, ZHER Cox FIH LR /R RUNX3 JH 3§
XAl APACHE 11 3¥43 2 e B3 AiF F8 35 5 A0 7kt
SRR, WS,

e FEARE & — P e B A A BB, BILAI 52 2%, ROE
AT 5 432 I T e Bl R %) B A AL AR
R BT ROh BUR T R R BEAE (Y 15000 45 B 40
PCT .CRP APACHE Il #¥4) SOFA 43 IFN-y 25X}
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Tab.5 Analysis of predictive factors of 28-day mortality in sepsis patients
. Single factor analysis Multiple-factor analysis
Characteristics
P value HR 95% CI P value HR 95% CI

Age 0.060 1.018 0.999 — 1.038

APACHE I score 0.001 1.072 1.028 - 1.118 0.001 1.072 1.028 —1.118
SOFA score 0.004 1.120 1.036 -1.210

WBC ( x10°/L) 0.058 1.024 0.999 -1.050

PCT (ng/mL) 0.677 1.002 0.994 -1.010

IL-6 (pg/mL) 0.015 1.001 1.000 - 1.002

CRP (mg/L) 0.203 1.002 0.999 - 1.004

RUNX3 promoter region methylation 0.014 0.364 0.162 -0.816 0.007 0.325 0.145 -0.732

HA S ABUS A2z s HAa R
e REIE Y A PR R P M R 5 T R TR
Wr 2 R R HAB AL AE YRS, DNA WY AL Ak 2
DNA FI LGRS ks B S LAN 56 88 2 M i e A rh iy
C-5 D' iyt A, DT S A 6 PR ) 9658 3P 3 W ast
A 5 3 N 228 R [R) & nl s it Rk, ELA
FERLIE 2, A 0FsE " Rt DNA 2
AT 1 2 W 35 A2 8 45 P RETE MR A £85I 4t
S3ACFNGME I A% 20 B 5 AT (75 A% T asd A 1Y) S B it
ZHURFEVERT, W 3k A0 T 40 A5 S ol FE I R A
b ) Wt {7 -SA& 0G93 19, IF B A] LU it
DNA W BERE RS BEIM I50)  Wnt 3858 77 8 0 05 43 75k
Wi RUNXS ZIHZL S0 = Fh runt 45 F4) 505
S Z —, RUNX3 H AL B TA by S —Fl o 15 AL
il , A Bl TR SR S g AR AP B AR 4 32 3 FE R
R E " RUNX3 DyBE e 2R A8 5 nl e 51 e fe s A
2L A AR AN G S A e A
eV B R it RUNX3 | 8 38 58 22 7 % b ok 41
HE T I H] Janus ARG 2/ 155 % S S LTS [
¥ 3 BEIR AL, SR EE B AR K L RUNXS a3k
ARG B 2 i A5 2 203 . Tserel et al' ™ Ay
—IAFE A T RUNX3 H 34k Fl 3k 2 [ 47 7E AR
SR Y A OC

AT R FHAE W5 B 2R SR 56 T e ie f8
FeH R TE R, B T — R85 M e U5 A
Kff) DNA H LIRSl 22 S ik JE ) Ik i H
PrAEE RUNX3 i 456 e 50 8 0 I R B4
HEATAHDCHE 43T, A B 58y RUNX3 VR M7 £ 9
PR TEAG B AL T B 0IEE . AR R
T RUNX3 JH 8l 7 X3 B SEAL RS 5 e s i 5
Z A ORI, G PR ST 40 BT T 120 il B 5 E F8 3 v
FEME SACT R O, & LR EEAE SE T- 41 h RUNX3 11
FAXS FRIR AR T ARG AL, HH Sk L & ARG 4,

UG AT DAAEDN RUNX3 IR 3R 55 | i H B Ak 5 e 75
(18 & AE B UIAE DG T L s R i Ab 5 e 5 i o 22
RS AT G, ARFSEIE/R T RUNX3 1R Bl
JHEBEAE XU | P-4k 52 g ™ B B R BB T KU A 2B
PRI 1, IF R G Se e Rt TR S e T
7% B bl i T R JE R ) F SR AR TR YT e
BEAE . AWFRAEIZ SRR T RF5E 25 11, FF G IR
YRR YT MG ER AL T RIS 1 e S, RS
ABFFEH RUNX3 TERREEAE 9 0 (e 3 i 18T
(0 UL A ABF AT AEAE SR BRYE . 155, i TREA A
XFAE/IN e RS OB A7 AE % LR B | S8 3 At i B
JERT AT FORHIN CD8 T 41 Jf %) bL ] %4t L CD4/CD8
2411 i L8] B i 25 25 LA EL PR - 40 TNF -« TL-18 oK
REICAE 5235 LA SR A3 B ik | TR B W5 1) e
FBE IS B ERAE IR 5 1) BB &, e e i e T
FEARA R, PRI, A DA 5 23 SR 1) o 3 FH 1 7
— B AE, Hk, R IZF T M E] T RUNX3 J
Bl X Bk 5 e w0 TS 22 8] B OCBk  (H L
WHIVE R i AR SE 4B, AR FRFSE I % Re
PR 2 bl B SRR B AR AS AR OF
F R Se ik 43 F A2 HOR 1 S i )y | >k
RARFREIX ML, DLk, SEA7 4 0 Bl U5 A 5t 2
WAL, DA B 4 T b B A RUNX3 U5 87 X3
ST eEEAE £ R FUS 52

ZE LTk AT R T RUNX3 7E Ik B 4F /R
o SRR AR LIRS, RUNXS g 8 7 X H
FAL T e T80T MeBEAE A& A R 25 1 AR AR A R, X
A e 2 MEEEAE 88 T 0 DG S A (LA A ROk
YRS IEATATY
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Predictive value of methylation of RUNX3 promoter region

in 28-day prognosis of patients with sepsis
Ying Liunian', Liu Lei"”, Zhang Ying"?, Yin Yongqiang', Zhong Yi’
('School of Anesthesiology, Guizhou Medical University, Guiyang 550004 ;>Dept of Anesthesiology ,
Affiliated Hospital of Guizhou Medical University, Guiyang 550004 )
Abstract Objective To investigate the methylation status of the RUNX family transcription factor 3 ( RUNX3)
promoter and its mRNA expression in sepsis patients, and to analyze their relationship with the prognosis of sepsis.
Methods

sets obtained from the gene expression omnibus (GEO) database. The gene expression and methylation sites were

Differentially expressed genes related to sepsis, including RUNX3, were identified from multiple data-

validated. A total of 120 patients with sepsis were included. Clinical data were recorded, and blood samples were
collected at enrollment. Relative expression levels of RUNX3 in blood samples and promoter methylation status were
detected using qPCR and methylation-specific PCR ( MSP) , respectively. Pearson correlation coefficients were

used to analyze the correlation between RUNX3 levels in patient blood and clinical indicators. Kaplan-Meier analy-
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sis was performed to plot survival curves, and Cox proportional hazards regression analysis was conducted to identify
factors affecting the prognosis of sepsis patients. Results Data set analysis revealed that RUNX3 was a differential-
ly methylated gene associated with the prognosis of sepsis. The mRNA expression level of RUNX3 was lower in the
non-survivor group compared to the survivor group (P <0.05) , and the methylation ratio of RUNX3 was higher in
the non-survivor group than in the survivor group (P <0.05). In sepsis patients, RUNX3 mRNA expression levels
were negatively correlated with interleukin-6 (IL-6), procalcitonin ( PCT), C-reactive protein ( CRP), acute
physiology and chronic health evaluation (APACHE II ) score, and sequential organ failure assessment( SOFA )
score. Kaplan-Meier analysis showed that the 28-day survival rate in the methylated group was lower than that in
the unmethylated group (P <0.05). Cox regression analysis results indicated that RUNX3 promoter methylation
was an independent risk factor for predicting the 28-day prognosis of sepsis patients. Conclusion In sepsis pa-
tients, the mRNA levels of RUNX3 were reduced, and the degree of promoter methylation was higher. RUNX3 pro-
moter methylation was an independent risk factor for the 28-day prognosis of sepsis patients and could serve as a
prognostic biomarker for sepsis.

Key words sepsis; RUNX family transcription factor 3 ; methylation; inflammatory response; biomarker
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that of conventional tests, and the difference was statistically significant (P <0.05). Although the fungal detection
rate of mNGS was higher than that of conventional tests, the difference was not statistically significant. Among
them, the detection rates of Mycobacterium tuberculosis, Mycoplasma pneumoniae, Haemophilus influenzae, Sirepto-
coccus pneumoniae , Streptococcus constellation , Staphylococcus aureus and Aspergillus fumigatus were significantly
higher than those of conventional tests, and the difference was statistically significant (P <0.05). Subgroup analy-
sis showed that the proportion of males, hospital stay, smoking prevalence and average age in the underlying dis-
ease group were higher than those in the non-underlying disease group, and the difference was statistically signifi-
cant (P <0.05), while there were no significant differences in antibiotic use and endotracheal intubation rate be-
tween the two groups. The most common pathogens detected by mNGS in the underlying disease group were Myco-
bacterium tuberculosis, Haemophilus influenzae , Streptococcus pneumoniae, Pseudomonas aeruginosa, human herpes-
virus type 4 and Aspergillus fumigatus, while the most common pathogens in the non-underlying disease group were
Mycobacterium tuberculosis, Haemophilus influenzae, Streptococcus pneumoniae, Mycoplasma pneumoniae and Kleb-
siella pneumoniae. The positive rate of mNGS in the two groups was significantly higher than that of conventional
tests, and the difference was statistically significant (P <0.05) , while the difference in the positive rate of mNGS
between the two groups was not statistically significant. Conclusion =~ mNGS has significant advantages over con-
ventional tests of pathogen in lung infection, and is less affected by underlying diseases, which can provide an etio-
logical basis for lung infection.

Key words pulmonary infection; metagenomic second generation sequencing; mNGS; conventional detection;
alveolar lavage fluid; underlying medical conditions; pathogen
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