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Abstract Objective To investigate the value of metagene next-generation sequencing (MNGS) in the
detection of pathogens in patients with pulmonary infection. Methods A retrospective analysis was
performed on clinical data from 434 patients with pulmonary infections admitted over the past four years.
Based on the presence of underlying comorbidities, patients were divided into underlying disease group
(n=262) and non-underlying disease group (n=172). Pathogen detection was conducted using both mNGS
and conventional tests. Clinical and laboratory parameters, radiographic findings, and pathogen detection
results were systematically analyzed. The diagnostic performance of the two methods in identifying
causative pathogens of pulmonary infections was compared. Results The positive rate of mNGS in 434
patients was higher than that of conventional tests, and the difference was statistically significant (P<0.05).
The efficacy of mNGS in detecting bacteria and viruses was significantly higher than that of conventional
tests, and the difference was statistically significant (P<0.05). Although the fungal detection rate of mMNGS
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,
Streptococcus 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 analysis showed that the proportion of males, hospital stay, smoking prevalence and
average age in the underlying disease group were higher than those in the non-underlying disease group,
and the difference was statistically significant (P<0.05), while there were no significant differences in
antibiotic use and endotracheal intubation rate between the two groups. The most common pathogens
detected by mNGS in the underlying disease group were Mycobacterium tuberculosis, Haemophilus
influenzae, Streptococcus pneumoniae, Pseudomonas aeruginosa, human herpesvirus 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 Klebsiella pneumoniae. The positive rate of mMNGS 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 conventional tests of pathogen in lung infection, and
is less affected by underlying diseases, which can provide an etiological 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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1 HBRGBRENRELTR N (%) , M (Pxs, Prs) ]
Tab.1 Baseline data of patients with pulmonary infection[n (%) ,M (P2, P5) ]

Underlying disease Non-underlying )
Item . ¥~ /Z value P value
group(n=262) disease group(n=172)
Gender 9.957 0.002
Man 178(67.94) 91(52.91)
Woman 84(32.06) 81(47.09)
Age (years) 65.0(53.75,72.00) 52.5(38.25,64.00) -7.385 <0.001
Number of days in
i 12(9,16) 11(7,14) -3.386 <0.001
hospital
Smoking 8.888 0.003
Yes 110(41.98) 48(27.91)
No 152(58.02) 124(72.09)
Endotracheal
. . 0.454 0.501
incubation
Yes 21(8.01) 17(9.88)
No 241(91.99) 155(90.12)
Antibiotic use 1.575 0.210
Yes 40(15.27) 19(11.05)
No 222(84.73) 153(88.95)

2.2 MNGS 5% A I i B 1A 2 A I B PR EL S

2.2.1 mNGS 5EHIRI I EAE SRR 0K 2 o, mNGS KA . W aE a7
I, ZE 54 Giit 50 X(P<0.05); 10 mNGS J B 1 Sy TH I, HZEF IS5
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£ 2 mNGS 5H R w2 [n=434, n (%) ]
Tab.2 Distribution of pathogens detected by mNGS and conventional tests [n=434, n (%) ]

Detection method

Conventional tests

2 value

P value

Bacteria
Mycobacterium
tuberculosis complex

Mycoplasma pneumoniae
Haemophilus influenzae

Streptococcus
pneumoniae

Streptococcus
constellation

Staphylococcus aureus

Fungi

Aspergillus fumigatus

Virus

104(23.96)

22(5.07)

6(1.38)
10(2.30)

3(0.69)

1(0.23)

4(0.92)
56(12.90)
9(2.07)
10(2.30)

129.461

42.309

3.953
38.847

2.075
9.389
51.763

<{0.001

<0.001

0.047
<{0.001

<0.001

<0.001

0.011

0.150

0.002
<0.001

Mycobacterium tuberculosis complex
Haemophilus influenzae
Streptococcus pneumnoniae
Pseudomonas aeruginosa

Klebsiella pneumaniae
Streptocaccus constellation
Acinetobacter baumannii
Pseudostreptococcus pneunoniae
Staphylococcus aureus

Mycoplasma pneumoniae
Haemeophilus parainfluenzae
Dystrophy whirlpool

Rosche spatiogenes

Moraxella catarrhalis

Chlamydia psittaci

Rodes Econella

Klebsiella aerogenes

Escherichia coli

Stenotrophomonas maltophila
Enterococcus faecium
Mycobacterium abscesses

Klebsiella mutans

Corynebacterium striata
Actinomycetes

A. avium intracellular
Mycobacterium tuberculosis in humans
Actinomyces grafteri

Enterobacter cloacae

Anopheles mosquito Elizabeth bacteria
others

B mNGS W Conventional tests

20

40

60

Number(strains)

80

B 1 PRI e Y H LA B S A

100 120

Fig.1 Distribution of common bacterial species detected by two detection methods



Aspergillus fumigatus
Pneumocystis jirovecii

Candida albicans

Aspergillus flavus

Candida parapsilosis B Conventional tests
Aspergillus terreus

Fusarium fujikuroi species complex
Candida tropicalis

Asperygillus oryzae

Talaromyces marneffei

Aspergillus nidulans

Aspergillus niger

Lodderomyces elongisporus
Scedosporium boydii

Clavispora lusitaniae

Aspergillus candidus

Cryptococcus neoformans

Pichia norvegensis

Candida glabrata

Candida Krusei
L L L L L L L

0 5 10 15 20 25 30 ES 40 45
Number(strains)

B2 PRI o AR A B

Fig.2 Distribution of fungi species detected by two detection methods

Human herpesvirus 4
Human herpesvirus 5
Human herpesvirus 1
Human herpesvirus 7
Herpes simplex virus 1

Hepatitis B virus

Adenovirus B mNGS M Conventional tests

Rhinovirus
Lymphocryptovirus
Influenza A virus
Torque teno virus 15
Torque teno virus 19
Torque teno virus 10
Torque teno virus 16
Torque teno virus 29
Torque teno virus 24
Human herpesvirus 68
Rubella virus

SARS-CoV-2

50

0 5 10 15 20 25 30
Number(strams)

B3 PRI ok AR A

Fig.3 Distribution of virus species detected by two detection methods

2.2.2 MNGS 5 S M PHERLE 4158 3 Fin, mNGS i H B 2(70.97%) i 1 AU I

(32.49%), Z 54 Gt L (% =11.374, P<<0.001). mNGS 5 HUAG I i —Foik WLIA 4.
R 3 mMNGS 5HHURJE =R I BA L2

Tab.3 Comparison of positive rate of mMNGS detection and conventional etiological detection

35

Conventional tests
mNGS Total
Positive Negative




Positive 115 193 308
Negative 26 100 126

Total 141 293 434

mNGS positive
only, 193

Double positive,115

con
Partially
consistent, 54

B4 mNGS 5EFGM K —B B

Fig.4 Comparison of consistency between mMNGS and conventional tests
2.3 PR IR TEREOR B & W R R BB R A BB Ik 4. 5 PR, A JCERRION
AT mMNGS i H FE 235 B 2 v T RN, 72 R 38 Gt 2R L(P<<0.05) . o 2HL H ARAS I 1)

PR b AT s, SRR LA Y PR 3 T eSO 4L, 2257 4e it 2 ((P<<0.05) , 1M

PiZH mNGS Kt BH MR 22 R TEgu it 228 X (P>0.05) . 4% W3 S5 A4 L 5.
R4 BRI T EXNTH TOEEREER B R H B ER ) L

Tab.4 Comparison of the positive rate of the two tests in patients with and without underlying

disease
Underlying disease ~ Conventional tests Non-underlying Conventional tests
Total Total
group Positive  Negative disease group Positive  Negative
Positive 75 109 184 Positive 40 84 124
MNGS  Negative 21 57 78 mNGS Negative 5 43 48
Total 96 166 262 Total 45 127 172

5 mNGS AN 7 HIFEA R FE R

Tab.5 The positive rates of MNGS and conventional tests were compared in different groups



Detection method Group Positive rate(%) 2% value P value

Underlying disease group 36.64
Conventional tests 5.198 0.023
Non-underlying disease group 26.16
Underlying disease group 70.23
mNGS 0.175 0.676
Non-underlying disease group 72.09

60

B Underlying disease group
50
M Non-underlying disease group

Number(strains)
w 2
=] Q

N
o

10

Bl 5 PR W E A
Fig.5 Pathogen distribution of common pathogens in the two groups
a: Mycobacterium tubercu; b: Haemophilus influenzae; c: Pseudomonas aeruginosa; d: Streptococcus
pneumoniae; e: Mycoplasma pneumoniae; f: Klebsiella pneumoniae; g: Human herpesvirus 4; h:

Aspergillus fumigatus.

2.4 PRI AR IR A BRAFE 4138 6 Fun, mNGS A6 H TR G R AL BH PR 5 3 Rl 22

B G L ((?=33.473, P<<0.05).
R 6 BRI AR &R B R R

Tab.6 Comparison of mixed infection detection rates between the two tests

Type of infection MNGS Conventional tests Total
Bacteria +Viruses 38 3 41
Bacteria + Fungi 30 24 54
Bacteria + Fungi + Viruses 13 1 14
Fungi + Viruses 6 1 7

Total [n(%)] 87(20.04) 29(6.68) 116(13.36)
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