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Abstract

Objective: To analyze the application value of broncho alveolar lavage fluid (BALF) metagenomics
next generation sequencing (mNGS) in community acquired pneumonia and bronchiectasis with
pulmonary infection, two common pulmonary infectious diseases. Method: A retrospective analy-
sis was conducted on 138 hospitalized patients with pulmonary infections at Qingdao University
Affiliated Hospital from October 14, 2022 to June 21, 2023, including clinical data of 106 commu-
nity-acquired pneumonia patients and 32 patients with bronchiectasis combined with pulmonary
infections; analyze the positive rate of BALFmNGS pathogen detection, pathogen distribution, con-
sistency with conventional pathogen culture, correlation between different clinical features and
BALFmNGS positive detection rate, and changes in treatment plans for two diseases. Result: The
positive rate of BALFmNGS pathogen detection was significantly higher than that of conventional
pathogen culture (x2 = 96.667, P < 0.001), the number of plants detected by BALFmNGS pathogen
examination was significantly higher than that of conventional pathogen culture. When both
BALFmMNGS and conventional pathogen culture were positive, the mNGS results of both diseases
could mostly cover conventional pathogen culture, and there was no significant difference in
BALFmMNGS coverage between the two diseases (P > 0.05). In the comparison of positive rates of
BALFmNGS pathogen examination for patients with different clinical characteristics, only the
prognosis was statistically significant (P < 0.05). Overall, the change rate of protocol after mNGS
treatment was 49.3%, and there was no statistically significant difference in the change rate be-
tween the two groups (P > 0.05). Conclusion: The application of BALFmNGS can significantly im-
prove the detection rate of pathogens of community acquired pneumonia and bronchiectasis with
lung infection, two common infectious diseases. BALFmMNGS can mostly cover the results of con-
ventional pathogen tests in both disease pathogen examinations, and most clinical features have
no significant correlation with the positive detection rate of BALFmNGS. In addition, about half of
the treatment plans for BALFmNGS patients have changed. BALFmNGS has high reliability and clin-
ical application value in the diagnosis and treatment of pulmonary infections.
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1. 5|8

1 [X A5 14 il ¢ (community-acquired pneumonia, CAP) A& 24 7K & I PR b DL 79 b féo i 308 s ek
PRI o Wl RBERRTA ISR HLFF R DA KIS 288 S SRS Dy 4 DX R AT il 2% 5 DL R0 SRR A TR A, i A 0 i
TR DA I B AT T 45 9 SV 5K B L AR B SR AR [ 1] [ 2] o M PR AT 1 o) T e LR G S AR AT
LI MEPURGGRTECE IR ) ISR R AR, T AR S E R R R G, KT
GUIRITAEAE R IR AE3] [4], B AL e T S W SO A M) 28 R B 3L . SRS G0 SR 2 5 TR A AE B R 2 ik
Bea, R IR G, PHVEZRAC, M LUK o5 55 2 2 B DL SRR SR [5]. BEE 70 FAR I BRI H 25 %
i, 7 5 K AR ¥ (metagenomic next-generation sequencing, mNGS) g1 %] A5 A H5 [ AR AL R 1 F145 &
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BEATHERM Y, BATEEE, SURER, B SRR, JCHR T I, RS SRR A
FA I R R AE 6] [7]. AWFFUXT 138 Bl BER A% G I 27 8 57 SR At E e . mNGS
(BALFmNGS)3¢ A F fils ff e G /6 5 BEAT BB 704, A48 106 Bl XSRAG AT 5 /6 5 32 fIS Vs ik
B IFER G R, B BALFMNGS 5% 500 J 55 7R O LU, $R5T BALFmMNGS 75 fifi 5 i e J5 i A
tH AR ST 77 T A L RN R, RIS 23 H LB P 2L R 38 2 10995 R A Hh PR AS) R 20 B S i LA L
FIRIZR, DU mNGS £EP R RN 3R 485 %

2. WERE5HE
2.1. J&R

FATXF 2022 4 10 H 14 HE 2023 4 6 H 21 H T35 8 K5 ME B2 Be A B b o7 1 138 491l il i sk e %
HEAT [ 23 b, S L X RIS 1Ml 28 38 106 ], SCAVEY 5k A IR R -3 32 . BRI HT
EHIIGRZR ., AR SR, LU0 SR 7 45 5 DL SR A I S A DG B k) o AR IX BRI MM 28 e S <
PiRE S WIARHE S A TF S CROAAE X SRAGHERT 22 Wi RV T HE R ) [81BA S (B A TkAE S T
5B FILHD 9]

2.2. A&

2.2.1. EIBER

SR IFIC SR R 1 — MG PR TERE, AN S 36 S A A 45 S R CT AR A &5 1 LA B i 2 A A 4
BRI RTORM RG] . F0e . B IRKERIL. 17 BALFmNGS HifEFi K%, 17 BALFmNGS
ARG EAPIAERUREAN K. L= A AR CRP, JRIE ARG BALF K9% &
BALFmNGS 45,

2.2.2. BBEFRA

NP R I SR E IR ARCR A IR EUH BALF, —UMTAGu A0, AR, 1
W G FE PR, S5 BE 77 DL R A% AR AL RRAR I, ) — I FEARIEAT 5 B mNGS Al
W (BRI B RE) 34T BALF FrAS (K& ARAE o
2.2.3. GitFES

i SPSS 25.0 Ge it BT EE 00, R 2 Kb AT 4L EA, P < 0.05 REBEZEF ARG St 22 Lo

3. 458
3.1. tE3B BALFmNGS F& 5% R F 1S e R AR

Table 1. Comparison of mNGS and traditional pathogenetic culture positivity rates [n (%)]
7 1. mNGS 555 REFEFAM RS n (%)]

Rl Hor il 75 2 FRE oA £ it
Sk (i3 p i ol 47 (34.06) 91 (65.94) 138 (100)
BALFmNGS #&: Il 126 (91.30) 12 (8.70) 138 (100)

S X R 4 %%%%ﬁm 36 (33.96) 70 (66.04) 106 (100)
BALFmNGS # 1 96 (90.57) 10 (9.43) 106 (100)

(2T Rl 11 (34.37) 21 (65.63) 32 (100)

REY KA IR
ORI TR BALFmNGS £ il] 30 (93.75) 2 (6.25) 32 (100)
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MW 1 AT, FERTA 138 flEE R, BALFmNGS Flgh 5f 2 BH A 126 6, FATERAE 12 61,
PR 91.30%: 14 409 IR 275 7R 45 5 LA 47 61, BIIEEIA 91 41, FATEZR A 34.06%; BALFmNGS
R B 1 26 S 2 T AR GO IR e 5%, Z R BRI () = 96.667, P <0.001), Xf T 106 4k X 3515
PEAT 56 B35 B 32 B0 Ik A Ml e b, BALFmNGS 6 i PH 14 2[R R 2 2 v 4 4000 JRL 2 1%
3%, ZERBHYEE (G =72.273,P <0.001; y* =24.501, P <0.001).

3.2. #4H BALFmNGS &SGR EFIEFREED HIER

7E 106 Bl X FRAEPEG & i, 96 5] ¥ BALFmNGS Kl A1, BALF g3t 432 £k
T RAR, EAE 337 BRAHBT . 38 MRECER. 50 BRIM R DAL 7 MRERFIAE 54K . 36 M1l 835 A G I 7 s TR 4
ERHME, BALF s LRI 47 B RAA, GLHG 24 PRYIEE LK 23 BRECE (LK 1). 18 32 B0 K& 5k
G IR A, 30 )% BALFmNGS A2l £ BHPE, BALF H M H o1 MRy ik, fHE 90
PRENER LA S 1 ARBFIRIR AR . 11 0 B3 AL G0 JR 2= R R 45 B B, BALF A S SRR H 16 R SR A4k,
L4 13 PRANE DA K 3 FRE T (ALIE 2).
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Figure 1. Distribution of pathogens in BALFmNGS and traditional pathogen cultures of patients with community-acquired pneumonia
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Figure 2. Distribution of pathogens in BALFmNGS and traditional pathogen cultures in patients with bronchiecta-
sis combined with lung infection

B 2. TREV KA FAIELEE BALFmNGS S5 SREEFHBRAEDHIER

3.3. #4H BALFmNGS 54w R ZEEFRRA L —SENLR
1E 36 BAE G 55 75 B0 M AL X SRAS M 28 S v, 34 1) mNGS & ABAYE, FRERN 94.44%.
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FEF A 19 #) mNGS 9 J5 22 Aar U 45 S AR08 56 4278 55 AL e i 790 SR AT 45 31, 6 1) mNGS o Ji7 240 45
RS 7 S5 AL GO SR A A5 TR 9 5] mNGS 75 & 22 A8 I 45 TR -5 4% G Ji AR I 45 SR 58 A A — B (I
Pl 3)o FE 11 94% G0 S 35 FRBHPE I SOV 5K & F Il g g, 10 4 mNGS Al Ay BHE, BHPERE
4 90.91%. X HH 8 il mNGS J J5 2= Aar I 45 SRR 08 56 42 7 75 A e BE 700 SR A 5 K, 2 491 mNGS 7 )5
SR 25 SRR R 4 7 R AL Gu SRR A R, B mNGS 5 JE R 25 R 5 G TR A 5 R e A
AT BLIE 4) e XEPIALR IR 6 R AT L, ER TG E (P > 0.05).
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Figure 3. Comparison of the concordance rate between traditional pathogen cultures and BALFmNGS in
patients with community-acquired pneumonia
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Figure 4. Comparison of the concordance rate between traditional pathogen cultures and BALFmNGS in
patients with bronchiectasis combined with lung infection

B 4. XSET KEHMPBRREZERRHEFIERS BALFMNGS —BRHELER

3.4. EBAEIGKRIFIEERZ BALFmNGS £ H A1
SEWERNEE —RIGKRER, MM, CRP. MEE CT 4558, 17 mNGS w1 B R EH N Bt
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FAH LA T AR RIS B LT /028, SRS LB R I PRARRAE 2235 1) BALFmNGS At (1 BH 14 26 2
BAEZES, WA 2. 45 R RAN UG T 1) 5% BALFmNGS 6 Hi PH R & T HUG 5 00 R B B 4 i
ML, ZRAFRIFE (P <0.05); HARAFINERRHE S AR RSB A gt 55 (P > 0.05).

Table 2. Comparison of BALFmNGS positive detection rates in patients with different clinical characteristics

% 2. TEIGKEESRE BALFMNGS AR H R L5

IS ES % BALFmNGS FH %1 X4 P14
P53 i gg zf 1.716 0.190
tER >65% 43 40 0.024 0.876
e <65 % 95 86 : :
W 055 0 ﬁ ;‘g 22 1.046 0.306
. H 42 38
Hh
R * 96 28 0.000 1.000
NZ Wi ﬁ 12117 12015 1.244 0.265
W95 ; 13080 gg 3.597 0.058
i by fﬁ Zé 2‘2‘ 1.106 0.293
=]
SR R TR o 11208 157 0.000 1.000
(=)
TN R fa 11208 11106 0.185 0.667
>10 107 100
NS O] <10 31 2% 1.706 0.192
1 5 24 ot 12 L 2.439 0.118
>8 70 64
CRP <3 63 P 0.003 0.958
=]
17 mNGS i & 75 {5 Fi i F % o> 11235 11133 0425 0.514
(=)
e o , " >1 [ 111 103
1T mNGS Fif# T AE R RE <1 27 23 0.770 0.380
=]
17 mNGS J5 iy ERGAHE o o o0 3.286 0.070
[m)
IT %% 68 66
5
S e 20 60 5.591 0.018

3.5. &4A1T BALFmNGS GRIET A RTEFER

Xt B # 41T BALFmNGS J& (VA7 77 A HE R AT 0T, IrF B E1T mNGS 5 77 R E LN 49.3%,
X ARG PEIT & 4147 mNGS J5 7 BT RN 53.8%, BT KA IFMAIR YA )7 RA TR 34.4%, W
W7 RAERTG I 5 2 7P = 0.054) (MLIE 5).
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Figure 5. Comparison of changes in treatment regimen after BALFmNGS in patients with two types of
infectious lung diseases
5. PN AT RR B E1T BALFMNGS BRAT A REFLLR

4. Wig

FEIX SRAF VR 28 5 S S 5K G BRI 2R R e, 7R A BRG] 9 R R S AR T R
oo X TR YR ST, FEPRIEZ 58 P B G a T I (R B  INF BH A B0 s J5 AR 22 G B 2E[10] [11]. BALF
VERWPR E FH B AR bR A, HAE it F2 A BHPEZRAIC,  B5 7R K AE Gk 10, 177 mNGS 1AL
FERFNEA, BHRIERK AR T Z RN H[12]. AR mNGS £ B b I 5 G 5m o i)
CWNE, AT FCIRIEE FE A T AT mNGS 5 38 190 i B ARS HH BH I 26 | 554 Gk A LG s i 1 78 2 R
BT T RAE R, AHEF R R, BALFmNGS 2355 G M E AT, ] B 552 s w0 Fge s s B B A 1)
FHER .

mNGS R A 5E B2 R 7 55 03 A4 Y 1Rl ) ELR oK 22 2508 Ji B B A e R M S 000 o, T AR e
PR 2 W PR E A [13] [14]. AWFFH BALFmNGS S P13 (91.30%) 5 35 5 115 400 JE 2 1%
77(34.06%), X5 BEESCHRIIR I — B [15] [16], HAEPRIZR H 7)) 32 & T GO R 2 55 78 . 1X 3%
B BALFmNGS £ A G810 i 52 14 003 52 44 1 BH P A H 6

X TR JEARAGI , BRAEAF 7R W BALFmNGS (¥ JR A MR ER H & I 5 o TR Go JR 2215 78, 5
WS RATF[17]0

I mNGS BR, T 96 il +E X ZRIG VLN 28 285 (1) BALF il 21 432 BRI IR AA, BL4E 337 #RAHEE
38 PRELEA . 50 MRIEE LA 7 RRAFIRIDG SR A4, Aor HH PR B85 22 RO BT i =57 43 1) A s 4 BEBK AT it B I
FFE B R BEERTE . TTTAE 36 B BALF 144005 J5 285 FR B ML 4k X SRS il ¢ v, LG 3 47 #k
TRIRAR, AUHE 24 BRANTEE LL M 23 #RETE. T 30 9] BALFmNGS FHYEM &Y Ik & Mk gL g v,
FERTI RN o1 AR J5 4, CLFEAHE 90 MRUAKL 1 BRAFERME BAA, A4S H R ES0R 22 (0 48 B AT =50 29 33l S il 4% %
BRA  FI B0 AT BRI T o 170 11 945 G0 JiR 2 15 R BRI (9 S S Tk A Rl B g i 3 o
FERTIE] 16 PR B4, CUHE 13 PREEET LA 3 BRI . 1] W BALFmNGS AR BH 2 7E % Fis J5 R0 H 2
B SCRPR JE AR A A AR B, 3 5 REAE B SRR TE — 2 18] [19].

N T VAl BALFmMNGS E M B G ME58 12 Wb (8 o] SE 1, ASHE 70 BALFmNGS 5% 400 I 2735 7%
Jod SR ARG H — BB AT T AL A IRIRIRTEAL X SRAF PN 28 J2 3% BALFmNGS 5% G0 J5 7 35 77 35 B
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PERF, BALFmNGS H)78 55 %N 73.53%, L 55.88% R 52 & sa L i 7 45 R, 17.65%8630 7 7 da A%
G FREE R, M REY KA MY R E T, BALFmNGS (7 55N 100%, A 80%AEM 56 478
FAE GG TRAR, 20%RE Y B AL SR IR B . BYARK, PIROR BALFmMNGS 7 56 R 0 3% %
Sto Al I, BALFmNGS 255881 K00 8 se L 4o i 85 2 45 1, B Bom T FEPE[20]

X T A [F I RAFAE 3, A IR TG 1500 5 BALFmNGS 6 H BH I R AR 5656 R MER). FHS.
WG DL 8 IR IR . 5282 SRR SR S AT mNGS JiA2 58 PR 3 Kdi sl 2= M R 5
BALFmNGS £ 1 FH 1% 22 T B B AH G 1t . X B R A5 1T BALFmNGS 7 (1 BR i) 2% A gk 2D, 5 1l R B
BALFmNGS #4794 I 2240 tH B LR A — @ 8 S E[21]. 17 BALFmNGS J&, T E8 EE a7
TR TR, BERN 49.3%, +EIXSRIGVEMT R AN 53.8%, A KGRI RGN 34.4%, W
W RBERTCHEZR . A7 0L BALFMNGS KT8 [ 8 7Y 1 1l 3 JBe G M e i 35 BB S eI T 48 S
X

H T ARRBEAR R D, AR EEIEAT KRB IGIRI FOHATIAE, DI R nT 5. thah, At
FONEIBPER 7T, B ARE—D50 BALFmNGS Rl (95U . r 57 B DL BRI FOE . B PE TR,
PRl ie B — 5 FA SR PR

SRR, BALFmNGS (/5 RT DA 25 52 i 4k X IR 15 il 98 B S 9K G 5 M 30 e 9 e i DL Jk
GRS (95 JE AR H 2, LR XS T 85 SRR B ARG HH o b4k, BALFmINGS 7 P g0 1095 S5
MK H R SRR A D 43 7 75 % G i A A 5 5 HLOR 2 Bl RAFAEXT T BALFmNGS PRI Hi I 1 26 6 B
AR, 206 —F 0 EREEST BALFmNGS 57 R KA 7T E . [Kith, BALFmNGS £ i 4L 1) 12
FAR 9T A R AT S RN PR R FH A A
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